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ABSTRACT

This study is based on a multifaceted model of self-concept and aimed to explore the
intricacies of the multidimensional nature of self-concept and its relationship to
students' academic achievement, socioeconomic status and their intelligence. Sex
differences in various facets were also investigated as a major concern of this study.
The subjects of this study were 157 boys and 177 girls, drawn from 12th Grade
students from five educational zones in the United Arab Emirates. Three instruments
were used to assess students' self-concept. The Self-Description Questonnaire (SDQ)
was utilised to assess students' self-concept of Arabic language, chemistry,
mathematics, peer relations, parent relations, physical ability and physical
appearance. The Brokeover Self-Concept of Academic Ability Scale (SCAA) was
administered to assess students' self-concept of general academic ability. Students'
general self-concept was measured by the Coopersmith Self-Esteem Inventory. The
Raven Progressive Matrix Test assessed students' general IQ and Socioeconomic
Status (SES), measured by the sum of four demographic variables related to parents'
education, occupation, housing and income. Students' achievement level was assessed
by the mid-term examination grades in Arabic language, mathematics and chemistry.
The major statistical tools used were independent t-test, simple correlation, partial
regression, stepwise regression and canonical correlation analysis. The findings of
this study reveal that girls had higher self-concept of mathematics, chemistry, general
academic ability and physical appearance and boys had higher self-concept of
physical ability. No sex differences, however, were recorded in the areas of Arabic
language, parent relations, peer relations and general self-concept. Furthermore, a
significant low correlation was observed between IQ and some dimensions of selfconcept (mathematics, general and general academic ability). A weak association was
found between students' socioeconomic status and their general and academic selfconcepts. The relationships between self-concept dimensions and each of IQ and SES
were different for boys and girls. Students' achievement scores in mathematics and
chemistry were strongly correlated with their self-concept in corresponding areas, but

i

showed almost no correlatation with their non-academic self-concepts. A few
recommendations are forwarded for further study and some implications are outlined
at the end of this thesis.
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CHAPTER ONE

INTRODUCTION
STATEMENT OF THE PROBLEM:

There is a great deal of literature on self-concept and evidence indicates a
continued interest in this topic among researchers. It is believed that an individual's
self-concept is a determining factor in explaining his behaviour (James, 1890; Mead,
1934; Rogers, 1951; Combs and Snygg, 1959).

Because of the importance of the self-concept in guiding and directing human
behaviour, there has been considerable research into the relationship between selfconcept and other variables such as locus of control (Gordon, 1977; Ames, 1978;
Kanoy, et al. 1980), socioeconomic status (Trowbridge, 1972; Sherman, 1973;
Cartwright, 1974, Edwards, 1974; Osborne, 1982), intelligence (Dean, 1977; Neufeld
and Cozac, 1980; Bracken, 1980; Karnes and Wherry, 1981; Lehman and Erdwin,
1981; Brody and Benbow, 1986), and academic achievement (O'Malley and Bachma,
1979; Hare, 1980; West, Fish and Stevens, 1980; Jordon, 1981; Hansford and Hattie,
1982; Marsh et al., 1983; Marsh, 1984; Song and Hattie, 1984; Marsh et al., 1983;
Marsh, 1984; Song and Hattie, 1985; Mboya, 1986). In addition to these, sex
differences in self-concept have been tested by several researchers (Schroeden, 1973;
Louden, 1980; Zuckerman, 1980; Chapman et al., 1984; Olowa, 1985; Richman et al.,
1985; Calhoun and Sethi, 1987).

Thus, the self-concept literature reveals a plethora of studies which examine
the relationship between self-concept and other variables. In spite of the abundance of
studies, no clear-cut outcome has been produced, the results being not always
consistent. One of the main reasons for the contradictory results obtained in previous
studies, according to various researchers (Wylie, 1974; Shavelson et al. 1976;
Shavelson and Bolus, 1982) has been the lack of a theoretical basis for defining and
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interpreting the construct and the poor quality of the instruments used to measure it.
This inadequacy is reflected in the lack of acceptable reliability and validity
characteristics, as well as in the global nature of most self-concept scales.

While the idea of the multidimensionality of the self-concept dates back to the
writings of James (1890), Cooley (1902), and Mead (1934), most of the empirical
work in the area of self-concept and its relation to academic achievement has
concentrated on specific aspects of the self-concept such as the self-concept of the
academic ability (Brookover, Le Pere, Hamachek, Thomas and Erickson, 1965;
Jordon, 1981; Boersma and Chapman, 1978; Burns, 1982; Shavelson and Bolus,
1982). However, only a few studies have related academic achievement to the
multidimensionality of self-concept (Seller, 1981; Chapman et al., 1984; Marsh et al.,
1983 and Marsh 1986). Similarly, the results of studies testing sex differences in selfconcept are contradictory, and most of them are based on the total scores rather than
on comparison with various aspects of the self-concept among the different sexes.

In addition, the only frequently - used measure of academic self-concept noted
in the literature was the Self-concept of Ability Scale. This was developed by
Brookover et al. in 1965, for use with high school students. It seems to be related to
self-estimate of ability rather than self-concept of achievement. Self-estimates of
ability are a part of self-concept of ability; they are not the total (Wylie, 1979; Song
and Hattie, 1985). Moreover, Brookover's Self-concept Ability Scale form "A", which
is frequently used in research, is general and does not attempt to measure a wide
range of self-concept of abilities.

Several variables that could have significant effects on both academic
achievement and self-concept, such as socioeconomic status and IQ, have not been
taken into account in many studies. The study of self-concept generally has been
limited to an examination of a few variables. Only a few studies have related more
than two variables of the self-concept scores (Leonardson, 1986).
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While self-concept studies have formed an important area of research in
western countries, they have received little attention in the Arab world in general and
in the United Arab Emirates in particular. There is, therefore, a need for such a study
to be undertaken in the United Arab Emirates.

The above reviews concerning self-concept indicate that many of these studies
are of limited scope. Hence, this study attempts to take a step further to investigate the
multifaceted structure of self-concept and its relation to other variables.

PURPOSE OF THE STUDY:

The major purpose of this study was to investigate the relationship between
various facets of self-concept (SCARAB, SCMATH, SCCHEM, SCPRNT, SCPEER,
SCAPPR, SCPHYS, GSC and SCGAA) and academic achievement (the Arabic
language, chemistry and mathematics) in male and female government high school
students in the United Arab Emirates. An additional purpose was to compare boys'
global self-concept, their self-concept of academic ability, and other facets of selfconcept with those of girls. Other objectives were the following :

1)

To examine the relationship between self -concept and socioeconomic status.

2)

To investigate the relationship between self-concept and intelligence.

3)

To test the assumption of the multidimensional structure of self-concept.

4)

To determine which of the variables contributed most to the achievement of
the students.

5)

To translate and develop an instrument to measure
self-concept for high school students in the United
Arab Emirates.

6)

To develop an instrument to assess socioeconomic
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status within the society of the United Arab
Emirates.

THEORETICAL FRAMEWORK FOR THE STUDY:

The study was based on the assumption of several theories that self-concept is
a critical factor in determining human behaviour (James, 1890; Mead, 1934; Rogers,
1951; Combs and Snygg, 1959).

The most important aspect of self-concept theory is the relationship between
this construct and learning behaviour. Researchers have recognised self-concept as a
valued educational outcome, and conversely, they have assumed that the
improvement of self-concept may lead to enhanced academic achievement for
students (Purkey, 1978; Burns, 1979; Shavelson and Bolus, 1982).

The major theoretical support underlying this research is the Shavelson model.
Shavelson et al. (1976) argued that self-concept is a multidimensional structure. They
claim that general self-concept appears at the apex and is divided into academic and
non-academic self-concepts at the next subsidiary level. Academic self-concept is
subdivided into particular subject areas such as mathematics and English.
Nonacademic self-concept, also, has its particular subject areas, these being social,
emotional, and physical self-concepts. Social self-concept can be divided into the subareas of peer and parent, as they relate to self-concept. Physical self-concept can be
divided into sub-areas of physical abilities and physical appearance. Thus, in
Shavelson's model, self-concept is an organised, hierarchical, multifaceted structure.

Most studies that have examined the multidimensionality of self-concept have
found support for this multifaceted interpretation (Fleming and Watts, 1980; Marsh,
Parker, and Smith, 1983; Shavelson and Bolus, 1982; Marsh, Relich, and Smith,
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1983). This research based on Shavelson's model assumes that academic achievement
will be more positively correlated with academic self-concept than with non-academic
self-concept, and that mathematics and science achievement will be more highly
correlated with self-concept in matching content areas than with other facets of selfconcept.

RESEARCH HYPOTHESES

1)

There will be no significant differences betweenboys and girls in their mean
scores on each of the
Self Description Questionnaire sub-tests (self-concept) of the Arabic language,
mathematics,
chemistry, physical ability, physical appearance, parental relations and peer
relations.

2)

There will be no significant differences between boys and girls in their mean
scores on total self-concept as measured by the Self-description Questionnaire
Scale.

3)

There will be no significant differences between boys and girls in their mean
scores on general self-concept as measured by the Self-Esteem Inventory.

4)

There will be no significant differences between boys and girls in their mean
scores on Self-Concept of general academic ability as measured by the selfconcept of Academic Ability Scale.

5)

There will be no significant relationships between, on one hand, students' selfconcepts as measured by the Self-Description Questionnaire (SDQ), the
Coopersmith Self-Esteem Inventory (SET), the Self-concept of Academic
Ability (SCAA), and, on the other hand, their general intelligence level, "IQ",
as measured by the Standard Progressive Matrices (SPM).
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6)

There will be no significant relationship between students' self-concepts
scores as measured by the SDQ, SET and SCAA, and their socioeconomic
status as measured by the SES Index.

7)

There will be no significant relationship between student's achievement scores
in Arabic Language and their self-concept of Arabic after partialing out the
effects of other independent variables (self-concept, IQ and SES).

8)

There will be no significant relationship between students' achievement scores
in chemistry and their self-concept of chemistry after partialing out the effects
of other independent variables (self-concept, IQ and SES).

9)

There will be no significant relationship between students' achievement scores
in mathematics and their self-concept of mathematics after partialing out the
effects of other independent variables (self-concept, IQ and SES).

RESEARCH QUESTIONS:

1)

What is the relative importance of the contributions of the independent
variables of self-concepts, IQ, SES to the variance of the dependent variable
of academic achievement in Arabic language?

2)

What is the relative importance of the contributions of the independent
variables of self-concept, IQ and SES to the variance of the dependent variable
of academic achievement in chemistry?

3)

What is the relative importance of the contributions of the independent
variables of self-concepts, IQ and SES to the variance of the dependent
variable of facademic achievement in mathematics?

4)

What will be the relationship between all the independent variables of selfconcept (as measured by the Self-Description Questionnaire, Self-Esteem
Inventory and Self-concept of Academic Ability Scale), taken together and all
the dependen variables of academic achievement in the Arabic language,
mathematics and chemistry taken together?
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DEFINITION OF TERMS:

The term 'self-concept' as used by many investigators, educators and
psychologists has many different uses. Purkey, (1970, p.7), defines 'self-concept' as a
"complex and dynamic system of beliefs with a corresponding value". On the other
hand, Combs and Snygg, (1959, p. 124) hold self-concept to be "perception of self
which the individual regards as part or characteristic of his being". This definition
includes all the perceptions an individual has differentiated as descriptive of self and
to which he/she refers as 'I' or 'me'.

A survey of the existing literature, however, reveals that there is no
universally accepted definition of the self-concept. Shevelson et al. (1976) have,
therefore, attempted to amalgamate existing operational definitions of the construct of
self-concept. In this process they have identified 17 conceptual dimensions, on which
the varied definitions could be compared and classified. Moreover, their study has
identified seven characteristics vital to construct a definition of the self-concept,
which include organization, multidimensionality, hierarchy, stability, development,
evaluation and differentiation. Shevelson et al. (1976) broadly define the self-concept
as "A person's perception of himself/herself and formed through the experience with
an interaction of their own environment."

The following facets of the self-concept were utilized in the present
investigation :

General self-concept, general academic self-concept, self-concept of the
Arabic language, self-concept of mathematics, self-cnoncept of chemistry, selfconcept of parental relationship, self-concept of peer relationships, self-concept of
physical ability and self-concept of physical appearance.
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The definitions of these terms are as follows

1)

General self-concept : the student's perception of himself/herself as effective,
capable and proud; such as confidence that he/she is satisfied with the
way he/she is.

2)

General academic self-concept : the student's perception of himself/herself as
a student or his/her ability to learn in school. General academic
self-concept in this study refers to the student's estimate of his/her learning
ability in school. However, this term does not attempt to measure a wide range
of the self-concept.

3)

Self-concept of the Arabic language : the student's perception of his/her own
ability in, enjoyment of and interest in the Arabic language.

4)

Self-concept of mathematics : the student's perception of his/her ability in,
enjoyment of and interest in mathematics.

5)

Self-concept of chemistry : the student's perception of his/her ability in,
enjoyment and interest in chemistry.

6)

Self-concept of parental relationships : the student's perception of how well
he/she thinks he/she gets along with his/her parents, how well he/she likes
his/her parents and the extent to which he/she is conscious of parental
acceptance and approval.

7)

Self-concept of peer relationships : the student's perception regarding his/her
popularity with peers, how easily the student believes himself/herself to make
friends and be wanted by others as a friend.
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8)

Self-concept of physical ability : the student's perception of his/her ability in
physical activities, sports and games.

9)

Self-concept of physical appearance : the student's perception of his/her
physical attractiveness as compared with others and the perception of how
others think he/she looks.

10)

Socioeconomic status : in this study , it is a sum of four demographic variables
related to parents' education, income, occupation and housing.

11)

Academic achievement : in this study, the term refers to the student's
performance in three selected subjects (the Arabic language, chemistry and
mathematics) in the mid-term examination.

12)

Intelligence : the student's immediate observation, clear thinking, capacity to
apprehend meaningless figures and ability to recall acquired information
in the Raven Standard Progressive Matrix Tests.

LIMITATIONS OF THE STUDY:

This investigation was limited in some ways because of the size of the sample,
this comprising Twelfth Grade Science students between the ages of 17 and 20 during
the academic year 1989-90, from five selected educational zones of the United Arab
Emirates. The study was also limited by the instruments used, which provide
reasonably valid measures; these were Self-Description Questionnaire, the
Coopersmith Self-Esteem Inventory, the Self-concept of Academic Ability Scale and
the Raven Progressive Matrix. Moreover, the study was limited due to the subjects'
imperfect awareness of their exact feelings during the time of testing.

9

CHAPTER TWO
REVIEW OF THE LITERATURE
INTRODUCTION:

Many researchers have recognised self-concept to be an important
psychological construct which influences almost every aspect of human personality.
Similarly, many theorists on the subject believe that an individual's self-concept is the
determining factor in explaining his/her behaviour. Particularly, they further argue
that it is an important determinant of students' academic achievement.

In order to understand the main problems in studying self-concept, this chapter
firstly illustrates the historical background of the self-concept. This has been carried
out by reviewing significant theories : those of James (1890), Cooley (1902), Mead
(1934), Adler (1927), Sullivan (1953), Combs and Snygg (1959), Rogers (1951),
Epstein (1973) and Allport (1955).

Secondly, the chapter attempts to examine the relationship between students'
self-concepts and their academic achievement. This has been reviewed with
comparisons of academic achievement associations with general self, academic self
and other facets of self. Gender differences in the relationship between self-concept
and academic achievement are also a concern of this chapter. Moreover, the direction
of causality between self-concept and academic achievement is discussed. Sex
differences in self-concept are also reviewed. In addition, an attempt is made to shed
light on various studies examining the effect of socioeconomic status and intelligence
on self-concept.
THEORIES OF SELF:

Psychologists have always been interested in the concept of the self. They
have systematically tried to unveil its myth and mystery. Fortunately, their efforts
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have indeed shed some light on the value of the self as a key to understanding human
behaviour and personality. Scholars have come to believe in the importance of the self
as a psychological construct, and as a result they have tried to investigate every angle
and aspect of the self. As a prelude to such investigations, they have had to attempt
basic definitions of the construct of the self and how it develops.

Although many schools of thought in psychology have dealt with the concept
of the self and produced a huge amount of literature, it is necessary to begin with the
most influential theories and to discuss their impact. The several sections that follow
each review theories of the self postulated by well-known scholars. These include
William James (1890), Cooley (1902), Mead (1934), Adler (1927), Sullivan (1953),
Combs and Snygg (1959), Rogers (1951), Epstein (1973)and Allport (1955).

Certainly one of the most important junctures in modern thinking about the
self is represented by the work of William James (1890). William James was one of
the first psychologists to concentrate on the 'self' as a psychological construct. In fact,
one of the longest chapters in his two-volume work entitled Principles of Psycholog,v
is called "The Consciousness of Self'. James defined the self in the widest possible
sense. "A man's self is the sum total of all that he can call his, not only his body and
his physical powers, but his clothes and his house, his wife and children, his ancestors
and friends, his reputation and work, his land and horses, and yacht and bank
account" (1890, p. 291). James distinguished between the self as a knower and the
self as an object of what is known. He regarded the knower-self as pure ego, having
an executive function, and argued that it had no value for understanding behaviour
and that knower-self should rather be the concern of philosophy. However, the self as
an object of what is known could be viewed as the sum of everything that one can call
one's own.

According to James, the content of the self as object of knowledge includes
the three categories of the material self, the social self, and the spiritual self. The
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"material" self, in James's view, consists of the body, the clothes, the immediate
family, the home and the things in the environment with which one identifies and
which one feels belongs to him. For some people, the material self is a significant
portion of their entire self-concept. In fact, many people define themselves by what
they own rather than by what they do.

The social self, according to James, consists of the recognition one gets from
his peers. An individual has many different social selves. James stated that "A man
has as many different social selves as there are individuals who recognise him and
carry an image of him in their mind". (1890, p. 294). James' conception of the
different social selves involved in an individual's interpersonal relations led him to
emphasise the conflict among these social selves, but the most important were those
related to the people we love.

The spiritual self was described by James as "A man's inner being or
subjective being, this his psychic faculties or disposition ... that which we most verily
seem to be". (1890, p. 296). James considered the spiritual self as the active element
in all consciousness; its centre. It is the source of interest, effort and/or attention. Selffeeling is a concept introduced by James as part of spiritual self. Self-feeling refers to
the position an individual holds in the world, dependent on his success or failure,
which determines his self-esteem. Thus, an individual's feelings depend on how the
individual sees himself in relation to others.

It is apparent that James' conception of the material, social and spiritual selves
reflected a way of subdividing the significant aspects of how people conceptualize
themselves.

Other thinkers, such as Cooley (1902), emphasised the importance of social
interactions in developing the self. Cooley believed that the self-concept develops and
emerges from the social interaction process. Cooley thus considered feedback from
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others as the most important element and source of data about the self. He introduced
the Looking-Glass-Self Theory which suggests that an individual's self-concept is
significantly influenced by what he believes others think about him. Cooley (1902)
stated that "The kind of feeling one has is determined by the attitude toward this,
attributed to that other mind. A social self of this sort might be called the reflected or
looking-glass self. Each to each a looking glass reflects the other that doth pass"
(1902, p. 152).

The "ideal self", according to Cooley, has three major elements "The
imagination of our appearance to the other person, the imagination of his judgement
of that appearance, and some sort of self-feeling such as pride or mortification" (1902,
p. 152).

Thus, the self is actually a looking-glass self. The process of knowing about
the self involves examining what we believe about how others view us. It is selfperception as a function of feedback from other significant people, that provides a
basis for viewing ourselves.

In a later period, Mead (1934) built on and expanded the notion of social
environment and its influence on the self. The concept of self was a major part of her
theoretical writings. Mead (1934) described how the self is developed through
interaction with the environment. For Mead, the self was a social phenomenon. She
argued that social behaviour must be viewed as an aging process of social interaction
through which mind, self, and society develop. The self, according to Mead (1934)
develops as a result of an individual relating to the process of social structure arising
out of social experience. Once formed, it can provide social experience for itself.
Mead believed that the self is not in existence at birth, "but arises in the process of
social experience ... through the individual's relations with the entire process and to
individuals within the social construct" (1934, p. 139).
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Mead proposed the concepts of the "I" and the "Me". These terms refer to
phases of activity rather than to agents. The "Me" is the object one forms of oneself
from one's own standpoint. The "I" is the reaction of the individual to the situation as
he perceives it.

Mead suggested that the individual's self-concept is in large part a function of
other people's reactions towards him. Thus, the self-concept of an individual is
primarily a reflection of the views of other significant people. Like Cooley, Mead
believed that self-perceptions develop in the context of social interaction, and in most
cases are influenced by the feedback an individual gets from others. Mead stated
about the self that "it is the social process of influencing others in a social act, and
then taking the attitude of the others aroused by the stimulus, and then reacting in turn
to this response which constitute a self" (p. 17). Thus, for Mead, the self was a learned
structure.

The concept of lifestyle is the basic theme of Adler's (1927) personality
theory. Adler believed that an individual is born into the world feeling incomplete,
with a deep sense of inferiority. Thus, striving for superiority becomes the goal for
every individual. Self-assertion is motivated by the fear of inferiority. In order to
achieve the goal or to achieve self-assertion, every individual develops a lifestyle
which is unique to that individual. The lifestyle depends on the individual order of
birth and the nature of the relationship between the parent and the child. The lifestyle
aims either to overcome the defect or compensate for it. Thus, the lifestyle in this
sense is the creative power of the self, which is the ability of the individual to create
an appropriate lifestyle.

According to Adler (1927), the self is created by the individual through
experiences. The experiences themselves are not so important in creating the self.
Adler (1927) stated that the person does not relate himself to the outside world in a
predetermined manner, but rather always according to his own interpretation of
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himself. Thus, for Adler neither heredity nor environment determines personality.
Nevertheless, the way we experience these influences provides the basis for the
creative construction of our attitude towards life and self.

Sullivan's (1953) description of the self is very close to those of Cooley (1902)
and Mead (1934), who emphasised the function of symbolization in the development
of the self. According to Sullivan (1953), an individual's personality emerges only in
the context of interpersonal relationships; the self-concept is developed through
relationships with significant others. He believes that the self-system is a means of
protecting oneself from anxiety and to get satisfaction. The self-system is "an
organisation of educative experience called into being by the necessity to avoid or to
minimize incidents of anxiety" (1953, p. 165). Thus, the self is entirely a learned
phenomenon and develops as a result of parental appraisal.

Another notable influence in reintroducing the concept of the self into
psychology and education was the writing of Combs and Snygg (1959). They place
major importance on the way in which an individual sees himself and his world. They
believe that what people think and how they behave are, in large part, determined by
the concept they hold about themselves and their ability. Combs and Snygg defined
self-concept as the "perception of self which the individual regards as part or
characteristic of his being. They include all perceptions the individual has
differentiated as descriptive of the self he calls "I" or "Me" (1959, p. 124). Thus, the
self is the central core around which all other perceptions are organised.

Combs and Snygg consider the self to be a social product which develops
through social interaction. An individual learns about himself from his own
explorations. However, the largest part of an individual is self-learned through his
relationships with others. The way an individual is treated by those who surround him
is a source of the individual's knowledge about himself.
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The family is the first step in developing self-concept. Combs and Snygg
believe that the family provides early experience of adequacy or inadequacy. In
addition, the family provides experience of acceptance. Thus, it has a great effect on
one's self-concept.

In the work of Carl Rogers (1951), self is the central aspect of personality, and
of fundamental importance to human adjustment. His theory of personality is known
as "self-theory". The structure of the personality, according to Rogers (1951), is based
on two constructs : the organism and the self. The organism is conceived to be the
locus of experience. Experience includes everything available to awareness and all
that occurs within the organism. The self is a portion of the phenomenal field. Thus,
the self or self-concept refers to that structured set of perceptions which are selfreferential, or in other words, those sets that refer to "I" or "Me".

For Rogers, the self is a basic factor in the formation of personality. He
defines self-concept as, "an organised configuration of perceptions of the self. It is
composed of such elements as the perceptions of one's characteristics and abilities,
the percept and concept of self in relation to others and to the environment, the value
qualities which are perceived as associated with experiences and objects, and goals
and ideals which are perceived as having positive or negative valence." (1951, p.
136). From the above definition of the self it is clear that Rogers' views the self as a
structure formed out of an individual's experiences which the individual can attribute
to his body or behaviour. Thus, the self is essentially self-awareness.

Rogers introduced the concept of ideal self as playing a very important role.
The ideal self is "the self-concept which the individual would most like to possess,
and upon which he places the highest value for himself", (1959, p. 200).

According to Rogers (1959), the development of the self-concept as an infant
depends upon a period of unconditional positive regard, whereby the parents give
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their affection to the child unconditionally. Once this need for positive regard from
external sources is satisfied, children internalize these attitudes and develop regard
within themselves. This is called self-regard, which the child uses to define his
condition of self-worth. Rogers places special emphasis on two needs (positive-regard
and self-regard) which he believes are important for the development of the self. The
need for positive-regard and self-regard are both learned needs. Rogers believes that
an individual's self-regard is dependent on the distance or closeness between the
individual's present or social self and the individual's ideal self, thus interfering with
the process of self-actualization.

According to Rogers (1951), there are two tendencies in actualization. One is
to actualize the organism and the other is to self-actualize. If the self-image and the
organism are in congruence, the actualizing tendencies remain unified, otherwise the
self-actualizing tendency and the tendency to actualize the organism may each work
to the detriment of the other. Rogers believes that all people desire to actualize, to
have their real self or essence emerge and to replace any false aspects of their
personality.

Epstein (1973) views the self-concept as a self theory. This theory evolves as a
result of an interplay of the individual's experiences and his functioning self.
Accordingly, Epstein states : "It is a theory that the individual has unwittingly
constructed about himself as an experiencing, functioning individual, and it is part of
a broader theory which he holds with respect to his entire range of significant
experience" (1973, p. 407).

Epstein argues that the self-theory basically serves three vital functions. First,
it tries to optimize the pleasure/pain balance of the individual over the course of a
lifetime. Second, it attempts to facilitate the maintenance of self-esteem. Finally, it
organises the data of experience in a way that can be employed effectively. Moreover,
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Epstein (1973) argues that a self theory should maintain a distinction between the
subjective world of self and the objective world of nonself.

Subsequently, Epstein presents three developmental aspects of the self theory.
The first aspect has to do with the development of a body self. This requires a simple
act of concept formation on the part of a child to recognise his body in relation to
other bodies around him.

The second aspect involves the development of an inferred inner self. This
aspect is developed after the establishment of the body self and it requires a greater
conceptual ability because the elements are more abstract. However, the process of
building an inferred inner self proceeds in a similar manner to that of developing a
body self. Also, this aspect concerns the development of personality identity.

The third aspect concerns the development of a moral self. This facet of the
self theory is constructed in order to satisfy the need for obtaining approval and
avoiding disapproval. In fact, the moral self is essential in leading a normal life and
gaining social acceptance.

Gordon Allport (1955) developed his theory of self, based on the idea of
purposeful rational individuals, who control their destiny through their aspirations.
Allport's theory is based on the "proprium", which is his term for the self and which
refers to "all the regions we regard as intimately and essentially ours" (1955, p. 13).
This term is derived from "propriate", by which Allport means "central to our state of
existence" (1955, p. 38). This includes those aspects of personality distinctive and
vital to one's emotional life.

From the above definition, Allport builds a hierarchy of seven developmental
stages leading to maturity. They are : (a) bodily self, (b) self identity of self, (c) self-
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esteem, (d) extension of self, (e) self-image, (f) self as rational coper/rationality, and
(g) propriate striving- behaviour motivated toward self-enhancement.

In Allport's hierarchical arrangement, each stage of development builds on the
previous stage. The first stage, bodily sense, develops as sensations recur through the
infant's interactions with his environment. Self-identity, the second stage, is the sense
of continuity considered by many to be the self. It is clear that, this sense of who he is,
is often incomplete in the young child, and it is especially evident in his inability to
separate fantasy from reality. The contrariness and the "me-do" period the toddler
passes through are the beginnings of the third stage of development in Allport's
system, that of self-esteem. The toddler has a compulsion to explore and manipulate
his environment. This, along with his open rebellion whenever he is thwarted in this
compulsion, results in a very negative attitude and even in the child becoming
extremely counter-suggestible.

These aspects of the proprium continue to develop and become more clearly
defined as the extension of the self and the self-image appears. The extension of the
self is best described as the sense of possession. It is the identification of oneself
through those things (and persons) which are integral to oneself. The self-image
results from interaction of the individual with those around him and through which he
begins to attain an awareness of others.

Allport ties these seven aspects of selfhood together. He writes,

They are all states of self-relevance that we feel. Each in its way is an
intimate region of personality involved in matters of importance to the
organised emotional life of the individual. Together they compose the
me as felt and known. So it seems appropriate to unite these aspects ...
under a single name ... proprium ... to cover the self "as object" of
knowledge and feeling (1961, p. 127)
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While Allport's concept of the proprium is derived from experiences of which
the individual is aware, he believes that it is not at all times conscious. The stages of
the proprium evolve at different stages of life. They do not function separately,
however, but coexist.

AN OVERVIEW OF THE THEORIES OF SELF:

From a review of the major significant theories on the nature of self-concept,
it can be inferred that all of these theories are different, yet all make similar assertions
about the nature of personality. Comparing the various perspectives, one may find
that there is more agreement than disagreement. It can be seen that these different
theories are based, to some degree, on the ideas presented by William James (1890).

James's chapter on the self stands as one of the classic texts of psychological
literature. His theory of the self was and is still very important to the development of
self-theories. James envisaged the structure of the self as hierarchic, with different
aspects (material, social and spiritual selves). The different aspects interact with one
another and with the Pure Ego. James's conception of the three structural levels of self
has been presented again in many other theories, in what may be somewhat different
wording (body-self, looking-glass-self, self-system, the "I" and the "Me", the
proprium etc.), and with emphasis on specific aspects, but with the same basic notions
surviving into the present. It is no wonder that there are similarities between theories
of self, since they have used the same source (James) to develop their theories.

Rogers' (1951) self-actualization is similar to what James called "self-seeking"
and "self-preservation", and is defined as more or less the "reflex actions and
movement of alimentation and defence" that have a mainly instinctual, biological
basis. In Allport's (1955) theory, the concepts of bodily self and self-identity are both
terms similar to James's concept of material self, which includes one's clothes and
body and the things in one's environment. Sullivan's (1953) interpersonal theory of
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personality emphasises self to be central to human personality. Combs and Snygg's
(1959) theory of self attaches great importance to people's vision of themselves and
their environment. Epstein (1973), considers an individual's behaviour to be the result
of his unique interpretation of his own environment.

Like James, most of the theorists believe that the development of self occurs
through social interaction with the environment (Mead, Cooley, Rogers, and
Sullivan). In addition, most theories regard self as multifaceted and divide it into
various categories, such as body self, social self, material self, spiritual self and ideal
self.

From the review of the self-concept theories, the following characteristics
have been inferred :
1)

Self is a part of a system which is internally consistent and hierarchically
organised.

2)

Self embodies certain empirical selves, such as a material self, a spiritual self
and a social self.

3)

Self has a dynamic structure which grows with experience.

4)

Self develops through social interaction with the environment.

5)

Self is of utmost importance for an individual's well-being in order to maintain
the organisation of the self-concept.

6)

Self-Esteem is a basic need which satisfies all aspects of the self-concept.

7)

The self-concept satisfies two fundamental functions. It tries to fulfil the needs
of the individual while avoiding stress and disapproval.

8)

The self-concept is comprehended from the personal, self-referent vantage
point.

9)

The self plays a significant role in the enhancement of motivation.
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SELF-CONCEPT AND ACADEMIC ACHIEVEMENT STUDIES:

Various investigations using different instruments have reported a significant
positive relationship between general self-concept and academic achievement.
Coopersmith (1959) reported a correlation of 0.36 between Self-Esteem Inventory
(SEI) scores and the Iowa Achievement Test. In a sample of 2,213 tenth-grade
students, Bachman (1970) found a significant correlation of 0.23 between an
idiosyncratic global self-concept based on Rosenberg's Self-Esteem Scale and selfreported grades.

Kunce, Getsinger, and Miller (1972) correlated the grade point average (GPA)
of 247 ninth-grade students for the first, second, and third academic quarters, with
scores on a modified 15-item version of Coopersmith's Self-esteem Inventory. The
correlations between general self-concept scores and GPA in the three academic
quarters were 0.20, 0.15, and 0.15 respectively. Although these values were small, all
the correlations were significant.

Trowbridge (1972) found correlations ranging from 0.35 to 0.45 between SET
scores and reading level scores for children within different socioeconomic levels.
Significant correlations of 0.30 and 0.42 were also reported by Lewis and Adank
(1975) between general self-concept as measured by SET and a composite of raw
scores from the Stanford Achievement Test in fourth-, fifth-, and sixth-graders.

Several other studies, as reported below, also found a significant positive
relationship between students' global self-concept and their academic achievement.

Prendergast and Binder (1975) used three self-concept instruments to study
the relationship between self-concept and academic achievement in mathematics and
reading for 336 ninth-grade students. They found that the correlation between the
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Tennessee self-concept and reading achievement was 0.98 and that between this selfconcept and mathematics achievement was 0.31. For Rosenberg's Self-Esteem Scale
the correlations were 0.35 for reading and 0.57 for mathematics. The correlations,
however, using Brookover's Self-concept of Academic Ability were 0.53 for reading
and 0.15 for mathematics.

Rubin (1978) found a significant correlation of 0.42 between students' general
self-concept, as measured by Coopersmith's Self-Esteem Inventory, and their
academic achievement as measured by the Standard Achievement Test. The subjects
of this study were 380 students whose ages ranged from nine to fifteen years.

Leonardson (1986) examined the usefulness of selected academic and personal
variables in predicting the self-concept scores of 165 high school students. The PiersHarris Children's Self-Concept Scale was used to measure self-concept; cumulative
GPA was used as an index for academic achievement. A significant positive
correlation of 0.47 was found between self-concept and GPA.

Despite the fact that the above-mentioned studies found low but significant
correlations between general self-concept and academic achievement, other studies
were not able to support these findings. Actually, these later studies came to the
conclusion that the relationship between general self-concept and academic
achievement was rather insignificant.

Hall (1972), and Albott and Haney (1972), conducted research on college
students and concluded that there was no significant effect of general self-concept on
achievement. Another study which reported no significant relation between general
self-concept and achievement was done by Marx and Winne (1975) with subjects
from the fifth and sixth grades, using the Stanford Achievement Test and revised
Sears Self-Concept Inventory.
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Also Chang (1976), in his study of 198 students, using the Piers-Harris
Children's Self-Concept Scale, found that the self-concept scores were not correlated
significantly with the scores of reading and mathematics. He also found that there
were no sex differences in the relationship of self-concept and academic achievement.

Keith, Pottebaum and Eberhard (1986) studied the effect of self-concept on
academic achievement with a large sample of high school students. They concluded
that self-concept seems to have no meaningful influence on a student's achievement,
but it could have indirect effects on achievement through locus of control. However,
the indirect effect is reportedly quite small (0.22).

Other studies have assessed dimensions other than general self-concept, such
as academic self-concept and its relationship with academic achievement, and
compared these results to the relationship between general self-concept and academic
achievement. In fact, the bulk of the studies have found no correlations or low ones,
between general self-concept and academic achievement. In order to clarify this point
a number of studies will be presented.

Brookover et al. (1965), found a correlation between grade points average and
self-concept of ability of over 1,000 students ranging from 0.56 to 0.65 in a study of
seventh- to tenth-graders, even when IQ was statistically controlled.

In a study of 877 college-level students, conducted by Jones and Greinick
(1970), a significant positive relation of 0.43 was found between students' selfconcept and their academic achievement. Self-concept was measured by the SelfExpectations Inventory and the Self-Concept of Academic Ability Scale (SCAA),
while academic achievement was measured by grade points average and the
Scholastic Aptitude Test. The authors found that, among other measures, the SCAA
was the best predictor of academic achievement.
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The relationship between academic achievement and six non-academic
variables on a sample of 128 tenth-grade students was studied by Zarb (1981). The
results indicated that among six non-academic variables (study habits, family, peer
and academic self-concept, school acceptance, and general achievement motivation),
the academic self-concept was the strongest predictor of academic achievement. Also,
the findings of this study suggest that no significant relationship exists between
academic achievement and peer self-concept or family self-concept.

In a study of 328 eighth-grade students, Jordan (1981) found a low positive
correlation for both sexes (0.19 for males and 0.14 for females) between global selfconcept as measured by the Rosenberg Self-Esteem Scale and academic achievement
based on grade points average. Jordan also found a correlation of 0.56 for males and
0.42 for females between academic achievements and self-concept of academic
ability. Jordan concluded that the multi-faceted nature of the self-concept must be
given consideration if adequate explanations of variance were to be achieved.

In a meta-analysis, Hansford and Hattie (1982) examined 130 correlations
between self-concept and academic achievement. They found that general selfconcept correlated at about 0.2 with academic achievement, while academic selfconcept correlated about 0.4 with academic achievement.

Still other studies also indicate a very low correlation between general selfconcept and academic ability.

A recent study by Byrne (1986) investigated the relationships between general
self-concept, self-concept of academic ability, and academic achievement, using a
sample of 929 high school students. He employed Coopersmith's Self-Esteem
Inventory and Rosenberg's Self-Esteem Scale as measures of general self-concept and
Brookover's Self-Concept of Academic Ability Scale, and the Self-Esteem Inventory
School Academic Subscale as measures of academic self-concept. Academic
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achievement in this study was measured by the Reading Comprehension Cooperative
English Test for Grades 9-12 (ETS). The findings of Byrne's study indicated that the
relations between academic self-concept and academic achievement were the
strongest (r = 0.40), followed by those between academic self-concept and general
self-concept (r = 0.39). However, the relationship between general self-concept and
academic achievement was the weakest (r = 0.16).

Three instruments were used in a study by Mboya (1986) to investigate the
relationship between self-concept and academic achievement for 211 high school
students. Global self-concept was measured by the Coopersmith Self-Esteem
Inventory (SET), self-concept of academic ability was measured by the Brookover
Self-Concept of Ability Scale (SCAA), and academic achievement was measured by
the California Achievement Test (CAT). Mboya found that there was no significant
relationship between global self-concept and academic achievement for both sexes (r
= 0.04); however, he did find a significant correlation between self-concept of ability
and academic achievement (r = 0.46).

Another study, which is in agreement with that of Mboya, conducted by
Pottebaum, Keith, and Ehly (1986), based on a large sample of high school students
(n=23,280) found a very low correlation between general self-concept and academic
achievement. The authors investigated the correlations in two studies in 1980 and
1981; the correlations were 0.11 and 0.12 respectively. The findings suggest that there
is little significant relationship between general self-concept and academic
achievement.

Recently, some researchers have argued that because of the multi-faceted and
hierarchic structure of self-concept, one should expect a higher correlation between
academic achievement and academic self-concept than between academic
achievement and general self-concept; and above all, one should expect the strongest
correlation between academic self-concept in specific areas such as mathematics and
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academic achievement in mathematics. Also, one would assume the existence of a
weaker relationship between self-concept in mathematics and academic achievement
in a different subject such as English (Shavelson et al., 1976). Accordingly, some
researchers have examined these assumptions and have found strong supportive
evidence.

Based on multi-faceted and hierarchical models of self-concept Shavelson and
Bolus (1982) found that grades in mathematics, English and science for 99 junior high
school students were more highly correlated with self-concepts in the corresponding
areas than with general self-concept.

Marsh, Relich, and Smith (1983) studied the relationship between self-concept
and academic achievement. They found that mathematics achievement was strongly
correlated with mathematics self-concept (r = 0.55); however, the correlation between
mathematics achievement and verbal self-concept was only 0.21, and the achievement
in mathematics correlated at lower value of 0.43 with general school self-concept.
Further, their results showed that there was no significant correlation between
mathematics achievement and either physical or social self-concept.

In another study by Marsh (1986), mathematics and verbal achievement
proved to be significantly correlated with mathematics and verbal self-concept
respectively, less correlated with other areas of academic achievement, and had
almost no correlation at all with non-academic facets of self-concept.

In Seller's research (1981), positive correlations were obtained between
students' self-concept in science and their achievement in biology (r = 0.33), and there
were no sex differences in self-concept of science. The conclusion of this study which
was based on 1,600 nine to twelve grade students indicated that a higher level of
science achievement and mental ability was related to a higher level of the student's
self-concept in science. When the mental ability contribution was removed from
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consideration, a significant relationship between science achievement and the
student's self-concept in science existed.

Chapman, Silva, and Williams (1984) studied the relationship between
academic self-concept and academic achievement. The Student's Perception of Ability
Scale (SPAS) was used to measure academic self-concept. The sample in this study
consisted of 800 children : 415 males and 385 females. The researchers found a
significant correlation between reading tests' results and self-concept of reading
ability on the SPAS (r = 0.46), and also a significant correlation between spelling
tests' results and self-concept of spelling ability on the SPAS of 0.49. Moderate
correlations were found between the SPAS full scale and reading tests (r = 0.36), and
with general ability (r = 0.37).

To assess the relationship between various aspects of self-esteem and
academic achievement, Song and Hattie (1985) developed a scale to measure 11
facets of self-concept : classroom, achievement, ability, peer, family, confidence in
self, physical and four subject-matter specific self-concepts (English, mathematics,
social studies and natural sciences). Academic achievement in this study was
estimated by grade points average (GPA) obtained from high school records. Song
and Hattie (1985) in a study of 2,297 students ranging in age 14 to 15 years found that
the correlations between academic achievement and academic self-concepts were
very high as compared with the correlation between general self-concept and
academic achievement. For example, the correlation between mathematics selfconcept scale and mathematics achievement was found to be 0.36, whereas the
correlation between physical self-concept and mathematics was -0.07.

In general one can detect an agreement among researchers that there exists a
relationship between students' self-concept and their academic achievement. Yet,
interestingly the relationship between self-concept and academic achievement takes
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another turn when some researchers examine the role of sex and its effect on the
relationship.

There is a lack of agreement among studies as to sex differences in the
relationship between self-concept and academic achievement. Several investigators
have reported a higher correlation between general self-concept or self-concept of
academic ability and academic achievement for males than for females. Others have
reported a higher correlation for females than for males. Yet others believe there are
no sex differences in the relationship between self-concept and academic
achievement.

On the basis of a North American Indian sample (147 high school students),
Chadwick, Bahr, and Stauss (1977) reported, "Self-esteem is much more closely
linked on GPA for males than for females" (p. 141).

Skaalvik (1983) investigated sex differences in the relationship between
general self-concept and academic achievement. The subjects of this study were 384
students. Skaalvik found that there was a significant relationship between self-concept
and academic achievement for the boys in grade 4 to 8, and that low achievers were
associated with low self-esteem. However, the relationship between the two variables
did not exist for the females in these grade levels.

In a study of the relationship between mathematics, science achievement, and
self-image (as measured by the Self Image Questionnaire) of 253 six and seven-grade
students comprising 140 girls and 113 boys, Roberts, Sarigiani, and Petersen (1987),
in their longitudinal investigation, found a significantly stronger relationship between
self-concept and academic achievement for boys than for girls in the sixth and
seventh grades.
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While the above-mentioned studies reported a stronger relationship between
self-concept and achievement for boys than for girls, there are several studies which
have found a stronger relationship for girls than for boys.

Primavera, Simon, and Primavera (1974) investigated the relationship between
academic achievement and self-esteem using 77 boys and 103 girls with a mean age
of 11.6 years. The correlation between self-esteem scores as measured by the
Coopersmith Self Esteem Inventory and academic achievement in several areas was
significant for the girls, but not for the boys.

Diestenhaft and Gerken (1983) conducted a study to determine the
relationship between self-concept and academic achievement using 154 seventh-grade
students. The Piers-Harris Children's Self-Concept Scale was used as a measure of
self-concept, while the reading, mathematics and composite scales from the Iowa Test
of Basic Skills were used as measures of achievement. The results showed a
significant correlation between self-concept and achievement for the total group, and
for females, but not for males.

Rubin (1978) examined sex differences in the relationship between selfconcept and academic achievement of 380 nine to fifteen year old students. He
concluded that "self-esteem ratings at earlier age are more closely related to academic
achievement for girls than for boys". (p. 433)

Still other studies indicate that there are no such sex differences in the
relationship between self-concept and academic achievement.

Hansford and Hattie (1982), who based their study on a meta-analysis of 128
studies, examined the relationship between the various self-measures and measures of
performance and achievement. They concluded that "the relationship between self and
measure of performance/achievement is similar for males and females". (p. 129)
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Mawk (1975) investigated the relationship between level of academic
achievement and student self-concept. The subjects of this study, which used the
Piers-Harris Children's Self-Concept Scale, were 934 male and female secondary
school students, classified as high-achievers and low-achievers. The results indicated
that the male high-achievers seemed to have a more positive self-concept than the
male low-achievers. However, the results showed that there were no differences in
self-concept between female high- and low-achievers.

CAUSAL RELATION BETWEEN SELF-CONCEPT AND ACADEMIC
ACHIEVEMENT:

There is disagreement regarding the direction of causality between selfconcept and academic achievement. While some researchers conclude that selfconcept is causally predominant, other studies reported the opposite direction. Yet
other researchers have suggested that no significant causal relationship exists between
the two variables.

Shavelson and Bolus (1982) used cross-lagged panel models to examine the
causal predominance of self-concept over achievement or vice versa for 99 high
school students. Six instruments were used in this study to measure the students' selfconcept : two measures of global self-concept, two measures of general academic
self-concept and two measures of subject matter specific (English, mathematics, and
science) self-concept. The students' levels of achievement were measured by their
marks in English, mathematics and science. The findings of this study suggested a
causal predominance of self-concept over achievement. However, Shavelson and
Bolus assert that, due to the nature of their study and to the sample size used in this
study, one should consider the results as tentative.
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In order to examine the causal relationship between self-concept and academic
achievement, Marsh (1987) re-analysed the data of the Youth in Translation Project (a
nationwide study of high school students in the United States). He was able to
illustrate a causal effect of academic self-concept on school performance through the
use of path analysis techniques. Academic self-concept as measured at time 1 had a
causal effect on later school performance at time 2, beyond the substantial effects of
academic ability and prior school performance.

The studies of Shavelson and Bolus (1982) and Marsh (1987) are consistent
with an earlier experimental study conducted by Lawrence (1971, 1972). Lawrence
was able to raise the level of reading ability of a group of 48 primary school retarded
children via enhancement of their levels of motivation and self-concept.

While the above studies seem to agree that modification of self-perception has
a significant effect on academic achievement, other studies disagree with this and
have concluded that students' level of academic ability influences their self-concept.

Caslyn and Kenny (1977) compared the self-enhancement model with that of
the skill development approach in their analysis of data from a longitudinal study of
556 adolescents. These researchers tend to support the skill-development model in
which academic achievement is predominant over self-concept.

Bachman and O'Malley (1977), in their study of the influence of self-concept
on educational attainment, found that high school students' self-esteem had no
significant causal influence on educational attainment, but they found that
achievement caused self-esteem.

Schunk (1983) and Pintrich and Blumenfeld (1985) seem to agree with the
view that self-perception is enhanced by positive feedback upon completion of the
task. Pintrich and Blumenfeld (1985) in an observational study of 85 second to sixth-
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grade students concluded that teachers' feedback about work to be a better prediction
for children's self-perceptions.

Bachman and O'Malley (1986) employed a LISREL analysis techniques to
estimate the causal relations between general self-concept, self-concept of academic
ability and academic achievement of 1487 students from the Youth in Translation
Project. The results of this study indicated that academic self-concept was strongly
linked to actual ability and that the students' grades and their ability had substantial
positive direct effects on their academic self-concept and also an indirect effect on
general self-concept via academic self-concept.

Atherley (1990) seems to support the assumption that students' level of
academic ability influences their self-concept.

Chapman, Lambourne and Silva (1990) conducted a longitudinal study to
examine the possible causal ordering between academic achievement and academic
self-concept for 453 students. The results of path analysis techniques used in this
study showed that students' reading performance at age 7 correlated significantly with
their academic self-concept at age 9, and students' performance at age 9 was
significantly correlated with their academic self-concept at age 11. Chapman et al.
concluded that the experience of schooling with its feedback about performance is
likely to be the main factor in the development of academic self-concept.

In a two- year longitudinal study of 322 students passing through sixth and
seventh grade, Hoge, Smit and Hanson (1990) investigated the possible influence of
school experience on the general and academic self-concept of the students. The
findings of this study suggest that self-concept in a particular academic area is
strongly influenced by the mark/achievement in the same area, but that the students'
general self-concept is not affected by their average mark. An additional finding was
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that the teachers' evaluation of the students' work/habits and the teachers' feedback
had a positive impact on both global self-concept and academic self-concept.

While some studies have been able to determine the direction of causality
between self-concept and academic achievement, other studies stress the difficulty in
determining the causal relationship between the two variables.

Maruyama et al. (1981) studied the causal relation between self-concept and
academic achievement for 715, nine to fifteen year old students. Several instruments
were used to assess the students' achievement scores and the students' self-concept
was measured by the Coopersmith Self-Esteem Inventory. The results of this study
suggest that there is no causal relation between self-concept and academic
achievement. Neither achievement nor self-esteem exerted any causal influence on
the other, according to this study.

Newman (1984) conducted a longitudinal study to investigate the reciprocal
relationship between students' mathematics achievement scores and their self-concept
of academic ability. The subjects of this study were 185 students chosen from grades
two, five and ten. Newman concluded that the students' self-perception of
mathematical ability had no causal influence on later achievement in mathematics.
Also, students mathematics achievement scores had no effect on the students' selfperception of mathematics.

In a sample of 292 grade 9- through 12 students, Byrne (1986) employed a
structural equation model to examine the causal relation between general self-concept
and academic self-concept and academic achievement. The Coopersmith Self-Esteem
Inventory and the Self-Esteem Scale were used to assess general self-concept and the
Self-Concept of Academic Ability Scale was used to measure academic self-concept.
Academic achievement in this study was measured by the Reading Comprehension
Cooperative English Test (ETS). The results of Byrne's study indicated that none of
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the causal paths was significant. Thus, causal predominance among general selfconcept, academic self-concept and academic achievement could not be established.

In a recent study, Pottebaum et al. (1986) investigated the direction of the
causal relationship between self-concept and academic achievement through the use
of a cross-lagged panel correlation technique. The subjects of this study were 23,280
high school students who were drawn from, first 1980 and second 1982 waves of the
National Center for Educational Statistics (NCES). They found a low correlation of
0.115 between academic achievement as measured at time 1 and self-concept as
measured at time 2. Also, they found a low correlation of 0.107 between self-concept
as measured at time 1 and academic achievement as measured at time 2. Thus, there
appeared to be no significant causal relationship between self-concept and academic
achievement. These findings led the authors to conclude that "the results suggest that
there is no significant causal relationship between self-concept and academic
achievement, but rather that the observed relation is the result of one or more
uncontrolled and unknown third variables". (p. 142)

SEX DIFFERENCES IN SELF CONCEPT:

Gender differences in self-concept development play an important role in
research that focuses on self-concept. Rosenberg (1979) believed that females possess
a lower level of self-esteem than males. Morse and Gergen (1970) have argued that
since females are accorded lower social status in society, they have internalized this
widespread cultural assumption about their inferiority, and thus damage has been
done to their self-concept. Bardwick (1971) stated this same theme : "In this view
both boys and girls are socialized to think of women as less competent, able and
praiseworthy. As a consequence of reflected appraisals, girls come to see themselves
as inferior- to have lower self-esteem" (pp. 154-56).
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A review of the studies conducted on this topic has produced mixed results.
Some studies have indicated that boys show higher self-concept than girls.

A study conducted on 80 children from first and fifth grade by Carpenter and
Busse (1969) indicated that boys obtained significantly higher global self-concept
scores than girls.

Another study conducted by Rosenberg and Simmons (1975) with a random
sample of 2,625 students from the third through the twelfth grades tested sex
differences in student self-concept. The results of the study showed that girls were
somewhat more likely to have lower self-esteem than boys.

In a comparative study of self-esteem of 375 adolescents (between 14 and 16
years of age) among minority groups in Britain, Louden (1980) reported that there
was no significant difference in self-esteem among Asian, West Indian, and English
adolescents. However, this study also showed that within each ethnic group, boys had
significantly higher self-esteem than girls as measured by the Rosenberg Self-Esteem
Scale.

In a study comparing sex differences in the self-concept of 314 English (174
boys and 140 girls) and 372 Nigerian adolescents (264 boys and 180 girls), Olowu
(1985) found that the Nigerian males had more positive self-concepts than the
Nigerian females. However, there were no significant differences in self-concept
scores between English males and females.

To assess gender effect on global self-concept, Richman et al. (1985) studied
195 high school students using the Rosenberg Self-Esteem Scale and the Piers-Harris
Children's Self-Concept Scale. In this study the females were found to be significantly
lower in general self-esteem than the males on both scales.
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Cheng and Page (1989) administered the Coopersmith Self-Esteem Inventory
th grade students in Taiwan. The findings indicated that boys had
to 265, -Y
significantly higher mean self-concept scores than girls.

While the studies that were presented earlier showed that boys possessed a
higher self-concept than girls, other studies have refuted this conclusion and indicated
that girls have a higher self-concept than boys.

In a study of 605 fourth and sixth grade children Bledsoe (1961, 1967) found
that at both grade levels girls obtained higher scores on general self-concept than did
boys.

Wenland (1967) used the Tennessee Self-Concept Scale to assess the global
self-concept of 685, eighth-grade students : 176 white males, 161 white females, 151
black males, and 197 black females. He found that the black females had higher
global self-concept scores than did the black males, and the white females had higher
global self-concept scores than did the white males.

Schroeder (1973) conducted a study of 568 college level students comprising
278 males and 290 females, and found that the females scored significantly higher in
self-concept than did the males.

Thus far, the literature has shown that there are two conflicting positions
regarding sex differences in self-concept. One group has concluded that boys possess
a higher self-concept, while the other group believes it is the girls who have a higher
self-concept. Still other studies have not supported either of these two positions and
have come to the conclusion that there are no sex differences in self-concept.
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Coopersmith (1967) in a sample of 44 boys and 43 girls from fifth and sixth
grade students found that boys and girls did not differ significantly in Coopersmith
Self-Esteem Inventory.

Simon and Bernstein (1971) compared self-concept scores of 61 boys with 68
girls from sixth grade students and reported an insignificant sex differences in the
mean score as measured by Coopersmith Self-Esteem Inventory.

Reschley and Mittman (1973) administered the Coopersmith Self-Esteem
Inventory to 90 seventh grade students. The findings indicated that boys and girls did
not differ significantly in their mean scores on the Coppersmith Self-Esteem
Inventory.

Primavera, Simon and Primavera (1974) investigated sex differences on
Coopersmith Self-Esteem Inventory with a sample of 77 boys and 103 girls from fifth
and sixth grade students. In this study boys' scores did not differ significantly from
those of girls on Coopersmith Self-Esteem Inventory.

Zuckerman (1980), in his study of 884 college students, found that the college
men and women did not differ in terms of general self-esteem as measured by the
Rosenberg Scale.

Calhoun and Sethi (1987) reported that there were no significant sex
differences between males and females from India and Philippines, as well as from
America, in Coopersmith's Self-Esteem Inventory scores. The subjects of this study
involved 285 students ranging in age from 10 to 14 years.

In a comprehensive review, Wylie (1979) concluded that there was no
evidence for sex differences in overall self-concept at any age level. She suggested
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that differences in specific components of self-concept may be lost when items are
added up to obtain a total score.

Many researches dealing with multidimensions of self-concept on sex
differences have confirmed Wylie's argument.

Brush (1978) in his study of 189 college students found that girls received
significantly higher scores than did boys on the Mathematics Anxiety Rating Scale
which means that boys were less anxious than girls and boys were more confident
than girls on this scale.

Sherman (1980) tested sex difference in self-concept of mathematics on a
group of 75 boys and 135 girls. The findings of this study suggested that eighth grade
girls and boys did not differ in their confidence and attitude towards mathematics.
However, significant differences were found in eleventh grade where girls perceived
themselves as less able in mathematics than boys.

To investigate sex and social class differences in self-concept of 160 boys and
214 girls in grades seven, nine and eleven, Osborne and Legette (1982) used three
self-concept instruments : The Piers-Harris Children's Self-Concept Scale, the
Coopersmith Self-Esteem Inventory, and the Self-Concept of Ability Scale. The
results of this study indicated that there were no significant differences in total selfconcept scores between the males and females on the three self-concept instruments.
However, they reported significant sex differences within Piers-Harris and
Coopersmith Self-esteem Inventory subscales. The females scored significantly
higher than the males on the SET social subscale and behaviour subscale of the PiersHarris Self-Concept Scale. The males scored significantly higher on the Piers-Harris
Anxiety, Physical Appearance and Attributes subscales. Also this study found that
.there were no sex differences in general self-concept subscale.
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Meece, Parsons, Kaczala, Goff, and Futterman (1982) recently reviewed the
literature concerning sex differences in self-concept. They reported that few studies
have found sex differences in self-concept of mathematics ability before the junior
high school grades, but large and consistent differences have been found after the
seventh grade.

Chapman and Boersma (1983) administered the Student Perception of Ability
Scale (SPAS) to 1193 students in five intermediate schools. Significant sex
differences were found in this study for the total scale favouring girls. Also girls
obtained higher mean scores on self-concept of school satisfaction, reading and
spelling on SPAS subscale.

In the Chapman et al. study (1984), sex differences in self-concept of
academic ability were found. The sample in this study was made up of 415 nine year
old boys and 385 girls of the same age. This study showed that the females tended to
obtain higher scores than the males in the Student Perception of Academic Ability
Scale and the females showed higher mean subscale scores than did the males in all
cases.

Stevenson and Newman (1986) in their study of 255 tenth grade students
found that boys had more positive self-attitude towards mathematics than girls and the
girls had more positive self-attitude towards reading than boys.

A large number of studies testing sex diffemces was carried out using the Self
Description Questionnaire (SDQ) by Marsh and co-researchers. The following are
some of these studies :

Marsh, Relich and Smith (1983) examined sex differences on the SDQ1 for
fifth and sixth grades, 655 boys and 498 girls ranging in age from 9 to 13 years, and
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found that girls had higher self-concept in reading and general school ability and
lower self-concept in physical ability, appearance and mathematics.

Marsh, Barnes, Cairns, and Tidman (1984) studied the effect of sex on the
structure of self-concept for pre-adolescent children (n=421). They used the SelfDescription Questionnaire to measure seven components of self-concept derived from
Shavelson's model. They concluded that there were sex differences in total selfconcept; however, a large sex difference (more than 4% of the variance) was found
for only two of the SDQ factors. The boys had higher self-concepts in physical
abilities than the girls (eta = 0.32), whereas the girls had higher self-concepts in
reading than the boys (eta = 0.23). In addition the researchers reported a very small
but statistically significant sex difference for other factors in the SDQ.

In a study of 901 Australian high school students (grades 7-12), Marsh,
Parker, and Barnes (1985) found statistically significant sex differences in English SC
and mathematics SC, independent of grade level. The girls had higher English selfconcept scores, whereas the boys had higher mathematics self-concept scores.

Marsh, Smith and Barnes (1985) investigated sex differences in multiple areas
of self-concept for 559 fifth grade students. The finding of this study revealed that
boys had significantly higher self-concept of physical ability, appearance and
mathematics, whereas girls had significantly higher self-concept in reading.
i_ , c Furthermore, boys did not significantly differ from girls in the self-concepts of peer
and parent relations, general school ability and general self-concept.

Marsh, Byrne and Shavelson (1988) studied sex differences in 11 th and 12th
grades : 516 boys and 475 girls, with 3 different academic self-concept instruments
including the academic scale from SDQ III. For each of the 3 instruments, boys had a
significantly higher self-concept of mathematics than girls. On the other hand, girls
had a significantly higher verbal self-concept than boys.
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In a longitudinal study of 553 first to fourth grade children conducted by
Pallas et. al. (1990) sex differences in self-concept were found. Boys rated themselves
higher in physical ability and appearance than did the girls of the same age. Girls
were found to hold more positive attitude toward their self-concept of academic
ability than boys of the same age. The two groups, however, did not significantly
differ in social self-concept.

SELF-CONCEPT AND INTELLIGENCE STUDIES:

Several researchers have assumed that students of high ability would have
superior self-perception of competence because of their frequent experience of
suceess. However, research investigating self-concept in gifted and non-gifted
students has produced conflicting results. Some studies have found that gifted
students obtain higher scores on measures of self than non-gifted students. Others
have reported no significant differences between them.

Ketchman and Snyder (1977) in their study of 148 students found that their
sample of high-IQ children of grades 2 through 4 had significantly higher self-concept
scores than a same-aged normal group on the total score of Piers-Harris Children's
Self-Concept Scale.

Tidewell (1980) compared self concept of high IQ students from a Mentally
Gifted Minor Programme with students from regular class using the Cooperstnith Self
Esteem Inventory and the Self Concept as Learner Questionnaire. His sample
consisted of 804 boys and 789 girls from 10 th grade. This study concluded that the
gifted sample obtained higher mean scores of self concept regarding learning and
school behaviour than did the normal group. However, the two groups did not differ
significantly in their general self concept.
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Sixteen third and sixth-grade gifted children, in Lehman and Erdwin's (1981)
study were found to have more positive feelings about themselves, and they scored
significantly higher on positive family relationships and school relationships, than
children with an average IQ. They reported more positive feelings about themselves,
more maturity in interaction with others and better relationships with others.

Karnes and Wherry (1981) compared the self-concept of a group of gifted
children with a group of intellectually average children. Scores of 120 or above on
Wechsler's Intelligence scale for Children (WISC - R) were used to determine gifted
children, and the Piers-Harris Children's Self-Concept Scale was used to assess selfconcept. The findings of this study, which were based on 148 grade four to seven
students, suggested that gifted children have higher self-esteem than intellectually
average children.

Sellers (1981) found a correlation of 0.35 between the Otis-Lennon Mental
Ability test and self-concept in science for 1,600 ninth- to twelfth- grade students.

The Piers-Harris Children's Self-Concept Scale was used in a study by
Maddux et al. (1982) to determine whether gifted students score higher on measures
of self-concept than do normal students. The results of this study showed that the 55
gifted sixth-grade children had significantly higher mean scores on the measure of
self-concept than the 55 normal sixth-grade students.

Kelly and Colangelo (1984) reported that 265 male students from sevenththrough- ninth-grade enrolled on a programme for gifted children had significantly
higher social and academic self-concepts than their age-mates who were not on the
programme.

To assess the relationship between intelligence and self-concept of 800 nine
year old children, Chapman et al (1984) used the Weschler Intelligence scale for
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Children-Revised (WISC - R) and the Student's Perception of Ability Scale to assess
academic self-concept in five basic academic areas. The results showed that the
correlations between full-scale SPAS and full-scale WISC-R were very low, ranging
from 0.12 to 0.27. This finding suggests that IQ has no meaningful relation to
academic self-concept.

Davis and Connell (1985) investigated the differences between gifted and
average students on self-concept measures. The subjects of this study included 122
students ranging in age from 8 to 12 years. They found that the gifted students ranked
significantly higher than the average students on self-evaluation of competence,
feeling of mastery and preference for independent decision-making.

Comparing the self concept of 300 mathematically talented thirteen year old
children with that of 205 less talented children of the same age, Brody and Benbow
(1986), found no differences between self-esteem of gifted and non-gifted students.
However, they reported a small positive correlation between Scholastic Aptitude Test
(mathematical) and self concept for gifted students (r = 0.19) and for non-gifted
students (r = 0.20).

Chan (1988) compared the perceived competence of 378 gifted students from
grades five through seven with that of non-gifted students. The Perceived
Competence Scale for Children was utilized to assess perceived competence on four
different dimensions : cognitive competence, social competence, physical
competence, and general self-worth. The results of this study indicated that the gifted
students had significantly higher perceived competence than their non-gifted peers in
cognitive competence and general self-worth but not in physical and social self
concept.

Utilizing the Perception of Ability Scale for Students (PASS), Chapman and
McAlpine (1988) examined the academic self-concept of 29 sixth-grade intellectually
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gifted and 71 average students. In this study, significant differences between the two
groups were found for the full scale and for all the subscales except school
satisfaction. The gifted students showed higher academic self-concept in arithmetic,
reading and spelling than did the average students.

Hoge et al. (1990) in a longitudinal study found that IQ significantly related to
and influenced the academic self-concept but has no influence on the general selfconcept of 322 sixth and seventh-grade students.

However, other studies as reported below did not find any significant
differences in self-concept of gifted and non-gifted students. Trowbridge (1972)
tested 3,789 third through seventh-grade students and found that there were no
significant differences in self-concept between intellectually superior children and
intellectually average children. Simon and Simon (1975) reached the same
conclusion.

In a study of 159 elementary school students Milgram and Milgram (1976)
examined the relationship of intelligence to self-concept and found that it was weak.
Two instruments were used to measure intelligence, and the Tennessee Self-concept
Scale was used to measure self-concept.

The results of Dean's study (1978) showed that the self-perception of 24
twelve to fourteen year old gifted children, measured by Coopersmith's Self-Esteem
Inventory did not differ significantly from that of 24 children with average
intelligence.

In a sample of 19 intellectually average and 19 intellectually superior seventhgrade male students, Neufeld and Cozac (1980) investigated the relationship between
intelligence and self-concept. They used Wechsler's Intelligence Scale for Children
(WISC - R) and the Teachers' Inventory of a Pupil's Self-Concept (TIPS). The results
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of their study showed that there was no significant difference between the selfconcept score of intellectually-superior and intellectually-average students.

Also, in his study of 177 elementary school children, Bracken (1980) reported
no significant differences in self-concept between gifted and non-gifted children.

Leonardson (1986) found that IQ as measured by several tests (WISC,
Stanford-Binet, Peabody Picture Vocabulary Test and Otis-Lennon Mental Ability
Test) had no effect on the self-concept of 165 high school students as measured by the
Piers-Harris Children's Self-Concept Scale.

Loeb and Jay (1987) compared gifted with non-gifted children on self-concept
and locus of control measures. The selection of 125 nine to twelve year old gifted
students in this study was based on scores on standardized aptitude and achievement
tests and on teachers' recommendations, whereas 102 non-gifted students of same age
were selected from regular classes. The results of Loeb and Jay's study showed no
differences on the Piers-Harris Self-Concept Scale between the gifted and non-gifted
students. However, when the sexes were examined separately the gifted girls were
found to have higher self-concept scores than the non-gifted girls.

In a longitudinal study Chapman, Lambourne and Silva (1990) examined the
relationship between intelligence and academic self-concept of 435 seven to eleven
year old students. The Peabody Picture Vocabulary Test, Stanford-Binet Intelligence
Scale and Weschler Intelligence Scale for Children-Revised were used to assess
intelligence, and academic self-concept in this study was measured by the Perception
of Ability Scale for Students. Although the results established a low significant
relationship between IQ and self-concept, the IQ scores were less predictive of selfconcept scores than were the scores of academic achievement. These results led the
authors to conclude that IQ had no direct effects on academic self-concept but it could
have indirect effects through influence on academic achievement.
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Chiu (1990), comparing 136 gifted fourth and fifth grade students with 196
students attending regular classes using the Coopersmith Self Esteem Inventory,
found that gifted students did not differ significantly from normal children in
measures of self-concept.

SOCIOECONOMIC AND SELF-CONCEPT STUDIES:

Socioeconomic status is one of the social identity elements which may shape
the individual personality. There is a belief among researchers that an individual's
social status may affect his self-concept.

Cartwright (1974) believes that the groups to which an individual belongs
serve as primary determinants of his self-concept, and self-esteem will derive in part
from his perception of ranking within relevant groups. A review of studies focusing
on a possible association between measures of socioeconomic status and self-concept
has revealed inconsistent results. Some researchers have found evidence in support of
the assumption that self-concept is related positively to socioeconomic status; others
have found a negative relationship between self-concept and socioeconomic status.
On the other hand, a great majority of the researchers have reported null findings.

In a sample of 2,213 tenth-grade students, Bachman (1970) reported a
significant correlation of 0.33 between students' socioeconomic status and their selfconcept of academic ability, and a correlation of 0.16 between SES and general selfconcept.

The relationship between social class, as indicated by father's occupation, and
self-concept of ability, was studied by Frey Sherman (1973). The 280 subjects in this
study were students ranging from 13 to 18 years of age and coming from a variety of
social classes. In this study, social class was found to be significantly related to a
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student's perception of his own abilities. Students coming from homes where the
father's occupation was that of a skilled labourer perceived themselves as being less
able to achieve a particular task than those whose fathers were of other occupational
groups. For instance, those students coming from homes where the father was the
proprietor of a small business perceived themselves as being able to achieve the task
given them.

Gray-Little and Applebaum (1979), using the father's levels of education as a
gauge of social status, found a positive correlation between this factor and self-esteem
in a study of 735 seventh-and tenth-grade students.

The findings of Osborne and LeGette's (1982) study based on a sample of 374
grade seven to eleven students indicated that students in the lower social classes
viewed themselves more negatively in their academic pursuits, and they also had
lower levels of overall self-esteem, perceiving their behaviour less positively than did
those in the upper social classes.

In a comparative study among three groups of girls from Euro-, Afro-, and
Mexican-American background, Fu, Hinkle, and Korslund (1983) found in a sample
of 1,518 nine to eleven year old children that the Euro-American group had a higher
self-concept than the Afro-; and both of these groups had significantly higher selfconcept than the Mexican-Americans. The conclusion of this study was that the lower
socioeconomic group had significantly lower mean self-concept.

To assess the effect of gender and social status on global self-concept,
Richman, Clark, and Brown (1985) studied 195 high school students using
Rosenberg's Self-Esteem Scale and the Piers-Harris Children's Self-Concept Scale.
Social status in this study was measured by parental education. The researchers found
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a significant main effect of social status and gender for both scales and that low SES
students had lower general self-esteem scores than the middle or high SES students.

Recently, Atherley (1990) compared the self-concept of students from high
socioeconomic status backgrounds with that of students of low socioeconomic status.
His sample included 213 eleven to twelve years old students.The classification of
father's occupation was used to assess SES. Significant differences were found
between the two groups : the low SES groups reported themselves as less well
behaved and less happy on the Piers-Harris Self-Concept Scale.

While the earlier studies reported a positive correlation between self-concept
and socioeconomic status, later studies found that low socioeconomic status was
associated with high self-concept, and high socioeconomic status was associated with
low self-concept.

Soares and Soares (1969) compared the self-concept of 229 children from a
government elementary school in a disadvantaged area with the self-concept of 285
children from a government elementary school in an advantaged area. The results of
this study indicated that significant differences in self-concept levels existed between
the student populations of the two schools and that the students of the lower
socioeconomic status had more positive self-concepts than the students of high
socioeconomic status.

Powers et al. (1971) in a sample of 215 tenth grade students, found the selfimage of black students to be significantly higher than that of white, high social class
students.

Trowbridge (1972) used Coopersmith's Self-Esteem Inventory in her study of
the relationship between self-concept and socioeconomic status of 3,789 students
between the third and eighth grades. Her findings indicated that the self-concepts of
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the low SES students were significantly higher than those of middle SES on three
dimensions of self-concept : general self, social self, and academic self. Only on the
home-parent subscale did the middle SES students score higher.

A study by Cicirelli (1977) indicated that self-concept played a mediating role
between social class and educational achievement when mental ability was controlled.
This study clearly established that there was a significant effect of social status on
both the development of self-concept and academic achievement, with . higher selfconcept scores for lower socioeconomic status. The subjects of this study included
345 first, second and third grade students.

Several other studies have, however, reported either insignificant or little
differences in self-concept between high and low socioeconomic statuses.

In reviewing a large number of studies, Wylie (1979, p. 115) stated that "48
studies involving both well known and idiosyncratic instruments to index overall selfregard have yielded contradictory weak mostly null results regarding the relationship
of socioeconomic level and overall self regard".

A study conducted by Rosenberg (1965) to determine the relationship between
socioeconomic status and self-esteem, involving 5,024 high school students, found a
small significant positive relationship (r = 0.10) between self-esteem and
socioeconomic status as measured by an idiosyncratic combination of the father's
education, occupation, and primary source of income.

Epps (1969) studied 1,572 black male and female high school students to
investigate the relationship between self-concept and socioeconomic status. The selfconcept in this study was measured by five items chosen on the basis of factor
analysis from Rosenberg's Self-Esteem Scale. The socioeconomic level index was the
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mother's educational level. The results of this study provided no evidence for a direct
relationship between self-concept and socioeconomic status.

Edwards (1974) examined the relationship between self-esteem and
socioeconomic status in 750 black and white eighth-grade boys. The SES was
determined by classifying the occupation of each head of household according to
Duncan's Socioeconomic Status levels. In this study, no significant correlations
between self-concept and socioeconomic status were found.

A study by Hulbary (1975) reported that there was no significant relationship
between self-concept and socioeconomic status for 186 adolescents as measured by
Rosenberg's Self-Esteem Scale.

In a longitudinal study, Bachman and O'Malley (1977) using path analytical
techniques examined the combined effects of social class, academic ability and selfconcept on one another for a large representative sample of 1600 grade ten students
followed up until five years after graduation from high school. The findings of this
study indicated that social class had no direct effect on self-concept but it appears that
SES had an indirect effect on self-concept through academic ability.

To determine the effect of social class on self-concept, Weller and Levi (1981)
employed the father's occupation as an index of social class. They found that social
class had no effect on the self-concept of 122 eighth-grade Israeli students as
measured by the Hebrew version of the Tennessee Personality Inventory.

The relationship between self-esteem as measured by the Coopersmith SelfEsteem Inventory and social class as determined by a composite of occupational
prestige of the head of the household, educational attainment of the head of the
household, family income and mother's educational attainment was examined by
Maruyama et al. (1981). They found a significant low relationship between
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socioeconomic status and self-concept for 145 children of the age of 15 years. The
highest correlation was found between SES and SC of ability (r = 0.20) followed by
SES and general self-concept (r = 0.17), SES and home-parent (r = 0.16) and with
social self-concept (r = 0.15).

Chapman and Boersma (1983) found a low significant correlation of 0.16
between students' socioeconomic status based on father's occupation ranking and their
self-concept of academic ability as measured by Student's Perception of Ability Scale.
The subject of this study were 1193 intermediate school children. They concluded
that clearly self-perception of ability as measured by the SPAS is not related in any
meaningful way to social class.

Marsh and Parker (1984) in their study of 305 six grade pupils found a
significant low positive correlation of 0.12 between students' socioeconomic status as
measured by the family's occupational status and estimated income on the one hand,
and self-concept in academic areas on SDQ subscales on the other hand. However,
socioeconomic status was not correlated to self-concept in non-academic areas on
SDQ subscales.

Many recent studies have also found little effect of socioeconomic status on
self-concept (Chapman et al., 1990; Wiltfang and Scarbecz, 1990 and Pallas et al.,
1990).

The relationship between academic self-concept and family background was
studied very recently by Chapman et al. (1990). Self-concept was measured by the
Perception of Ability Scale for Students, and the family background variables
included family socioeconomic status, mother's marital status and family
environment. Chapman et al. found no significant relationship between the home
background variables and academic self-concept of the 435 seven to eleven years old
students who participated in this longitudinal study.
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Wiltfang and Scarbecz (1990) tested the effect of social class on general selfconcept of 4077 secondary school students ranging in age from 12 to 19 years. They
found that father's occupation does not have a significant effect on students' selfconcept but father's education has small positive effect ( beta = 0.10, p <0.01) on
students' self-concept. Further, they have concluded that parental social class has little
effect on adolescent's general self-concept.

Pallas et al. (1990) conducted a longitudinal study to investigate the
relationship between students' social class and several dimensions of their selfconcept. The subject in this study constituted 553 children from grades 1 to 4
(approximately 10 years old). The results of this study showed that economically
advantaged children saw their academic self-concept more positively than did poor
children. However, the difference in self-concept between the two groups was
moderate, which led the authors to conclude that the self-concepts held by children
from more and less advantaged background are similar.

AN OVERVIEW OF SELF-CONCEPT STUDIES:

Many researchers believe that self-concept is a very important personality
variable for the prediction of academic achievement. Therefore, self-concept literature
reveals a plethora of studies which examine the relationship between self-concept and
academic achievement. The results of these studies have been diverse. While some
researchers (Coopersmith, 1959; Kunce et al., 1975; Leonardson, 1986) reported
significant relationship between self-concept and academic measures, others (Hall,
1972; Marx and Winne, 1975; Albott and Haney, 1972; and Keith et al. 1986)
reported a non-significant relationship between the two constructs.

Studies reporting high correlations (Brookover et al., 1965; Zarb, 1981;
Jordan, 1981; Byrne, 1986; Mboya, 1986; Pottebaum, Keith and Ehly, 1986) have
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generally measured academic self-concept rather than global self-concept, which has
been found to have low correlation to academic achievement. Moreover, it is
especially important to note that the highest correlations reported are between
academic achievement in specific subject areas and these subject-specific selfconcepts (as opposed to academic self-concept). For example, Marsh, Relich and
Smith (1983) found the highest correlation for mathematics achievement with
mathematics self-concept (r = 0.55), while mathematics achievement was less
correlated with self-concepts in other academic areas (r = 0.21 with self-concept of
reading) and was uncorrelated with regard to non-academic self-concepts.

In general, studies of correlations between academic achievement and selfconcept have typically been reported as low, although at statistically significant
levels. Therefore, such correlations have low predictive utility in terms of accounting
for much of the observed variability in scores. This may be seen in such studies as
those of Hansford and Hattie (1982) and Wylie (1979). Hansford and Hattie (1982)
conducted a meta-analysis of a large number of studies with incredibly diverse
results; they found correlations between self-concept and academic achievement
ranging from - 0.77 to 0.96, with values typically closer to 0.21. The amount of
variance in common between self-concept and academic achievement was 0.04 and
0.07, which is a very small overlap. Their results concurred with those of Wylie
(1979), which were based on an extensive review of the research on self-concept and
academic achievement. Wylie concluded that "these results give little support to the
widely accepted lore that there is a psychologically important relationship between
achievement and overall self-regard" (Wylie, 1979, p. 393).

With regard to causality and its direction between self-concept and academic
achievement, it may be seen that researchers fail to agree in this area as well.
Shavelson and Bolus (1982) believe the difficulty to be the result of the lack of a
plausible theoretical model of causal dominance and a lack of appropriate
technological means of examining causality up to this time. Finally, research on the
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relation and direction of causality is not yet clear, as expressed by Kohr, who said,
"Although the relationship between self-concept and academic achievement is
statistically significant, it would appear to be neither substantial in degree nor in
direction" (Cited in Rogers et al., 1978, p. 50).

Studies concerning gender differences in self-concept also produced mixed
results. Some studies (Louden, 1980; Olowu, 1985; and Richman et al., 1985) have
indicated that boys show higher self-concept than girls. Other studies have shown that
girls have higher self-concepts than boys (Schroeder, 1973 and Chapman et al., 1984).
In addition to these, studies of Zuckerman, 1980; Meece et al., 1982; Colhoum and
Sethi, 1987 have not found any significant differences in self-concept with respect to
gender.

Similarly, studies of the relationship between self-concept and socioeconomic
status have shown inconsistent results. Some researchers (Rosenberg, 1965; Sherman,
1973; Osborne and LeGette, 1982 and Richman et al., 1985) have indicated positive
significant relationships between self-concept and socioeconomic status. Other studies
found that low socioeconomic status was associated with high self-concept and vice
versa (Soares and Soares, 1969; Powers et al., 1971, Trowbridge, 1972 and Cicerelli,
1977). Some additional studies did not find any significant relationships between
these two constructs (Edwards, 1975; Hulbary, 1975 and Weller and Levi, 1981).

Studies of the relationships between self-concept and intelligence also have
produced inconsistent results. While some studies suggest that the gifted students
have higher self-concept than comparison groups (Lehman and Erdwins, 1981;
Karnes and Wherry, 1981; Sellers, 1981 and Maddux et al., 1982), other studies have
found no significant difference between the two groups (Dean, 1978; Newfeld and
Cozac, 1980; Bracken, 1980 and Brody and Benbow, 1986).
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The issue of measurement stands out as a main problem for researchers in the
field of self-concept. Indeed one is able to notice a large number of instruments that
claim to measure self-concept. However, it appears that the bulk of instruments
according to Wylie (1974), are inadequate and the inadequacy is reflected in both the
lack of acceptable reliability and validity characteristics. Most instruments are not
based on a theoretical model of self-concept. Definitions of self-concept, according to
Wylie, lack precision and differ from one study to the next because of the lack of a
theoretical base. In a comprehensive examination of 463 such studies Wylie found an
amazing array of hypotheses, research designs, and measuring instruments.
Brookover, Erickson, and Joiner (1967) have noted that sometimes the only similarity
found in the literature between one study and another is the use of term 'self-concept'.
In some cases, the instrument is not consistent with the researcher's definition of the
construct.

The major problem noted by many researchers (Shavelson and Bolus, 1982;
and Marsh et al., 1983) is related to the nature of the general self-concept measures.
For some studies, general self-concept is non-academic self-concept such as social
and emotional self-concept, whereas in other studies, what is meant by general selfconcept is combinations of all academic, non-academic, social and physical selfconcepts.

The lack of a theoretical basis and inadequacy of measurement instruments
used in most studies could explain the inconsistent findings in self-concept studies.

Recently, self-concept theorists (Shavelson et al., 1976; Shavelson and Bolus,
1982; Chapman, 1983; Marsh et al., 1983 and Byrne, 1984) have emphasized the
multidimensionality of self-concept. Shavelson, Hubner and Stanton (1976, p. 412)
reported that "self-concept is multifaceted; the particular facets reflect the category
system adopted by a particular individual and/or shared by groups ...the category
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system appears to include such areas as the school, social acceptance, physical
attractiveness and ability".

They argued that the relationship between self-concept and other constructs
cannot be understood if this multidimensionality is ignored. Further, an individual is
capable of perceiving himself differently in terms of relatively separate facets and
may have, for instance, a very high self-concept of physical ability but at the same
time may have a very low self-concept of academic ability. Therefore, the relationship
between academic achievement and self-concept could vary depending on the
dimension of self-concept measured. Similarly, the relationship between self-concept
and IQ or SES also may vary depending on the dimension of self-concept considered.

Recently, this argument led many researchers (Marsh et al., 1983; Chapman et
al., 1984; Song and Hattie, 1985) to develop an instrument based on a theoretical
model that reflects more dimensions of self-concept which are carefully checked for
their reliability and validity.

In this study an attempt is, therefore, made to illuminate various shortcomings
faced by previous researchers. This is done by using an adequate instrument which is
based on a theoretical model and has a clear definition of self-concept. Further, this
instrument has an ability to distinguish among many facets of self-concepts.
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CHAPTER THREE

METHODOLOGY OF THE RESEARCH
GENERAL DESIGN OF STUDY:

The major purpose of this study is to investigate the relationship between
various facets of self-concept and academic achievement in male and female TwelfthGrade students in the United Arab Emirates. Secondly, it will attempt to examine
differences according to sex with respect to general self-concept, self-concept of
general academic ability and many other facets of the self-concept, i.e., self-concept
of the Arabic language, self-concept of mathematics, self concept of chemistry, selfconcept of physical ability, self-concept of physical appearance, self-concept of
parental relationships and self-concept of peer relationships. In addition, this study
aims to investigate the relationship between students' socioeconomic background and
self-concepts and also between their intelligence and self-concepts.

To accomplish the above-mentioned purposes, the following variables will be
utilized in this study
1)

Self-concept of general academic ability.

2)

General self-concept.

3)

Self-concept of academic ability in the Arabic language, mathematics and
chemistry.

4)

Self-concept of physical ability and physical appearance.

5)

Self-concept of peer relationships and parental relationships.

6)

Intelligence.

7)

Socioeconomic status.

8)

Academic achievements in the Arabic language, chemistry and mathematics.
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THE PILOT STUDY:

Since the researcher was to carry out his field study in the United Arab
Emirates and as the scales, which will be used in the research, are ones originally
designed for measuring the concept of self in European societies using the English
language, it was deemed necessary to undertake this pilot study to ensure that these
scales, after being translated into Arabic language, would be adequate. Further it was
necessary to recognise the difficulties that might confront the researcher when
implementing these scales. Generally, this pilot study was aimed at paving the way to,
and preparing for the main study. The main objectives of the pilot study were as
follows :

1)

To translate the scales which were to be used in this study into Arabic and
refer such translations to specialists in order to obtain their opinions with
regard to the scales in general, and their translation in particular.

2)

To administer these scales to small samples of the selected population for the
purpose of recognising the extent to which they were adequate and how
students responded to them.

3)

To check the stability of such scales by submitting them to familiar statistical
procedures.

4)

To establish a socioeconomic status scale which would be adequate for the
society of the United Arab Emirates in general and the members of that
sample in particular.

5)

To select the main research sample by scrutinising the statistics of the
Ministry of Education on male and female students in government schools at
the secondary stage throughout the United Arab Emirates; also, to nominate
schools and their locations in each Emirate as a preparation for choosing the
research sample and determining its size.
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To accomplish the above-mentioned objectives, the following steps were
taken :
1) The researcher translated the Self-Description Questionnaire and the Self-Concept
of Academic Ability Scale separately into the Arabic language so that they could be
utilized in the main study for assessing student self-concept. The two scales were
submitted to several lecturers in the Department of Psychology at the United Arab
University to obtain their remarks and points of view regarding translation in
particular and the scales in general. Mastery of the English language and
specialisation in one of the branches of Psychology were taken into consideration
when professors were nominated by the researcher, as he was interested in their
knowledge of both aspects of the scale. Based on these professors' remarks regarding
the scale, some modifications were made in the translation. Next, the researcher asked
two Arab teachers who were currently teaching English at the United Arab Emirates
University to translate the Arabic version of the two scales back into English. The
researchers compared the Self-Description Questionnaire (SDQ) and Self-concept of
Academic Ability Scale (SCAA) that had been translated into Arabic and back again
into the English language with the original tests to determine if any differences
existed between the original versions and the translated ones. Finally, corrections
were made to the SDQ and SCAA tests that had been translated from English into
Arabic. The purpose of doing these translations was to ensure that the wording of the
items in Arabic was equivalent to the original meaning of the items in English.
2) After getting the approval of the Ministry of Education in the United Arab
Emirates, the researcher tried out the listed below scales in order to recognise the
following :
a)

The difficulties that might confront the implementation process.

b)

The time to be allotted for each test.

c)

The extent of the sampled students' response and especially whether or not the
instructions for the scales and the language that was used were clear.

d)

The extent to which the school could cooperate with the researcher.

e)

The reliability coefficient for each test separately.
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The scales were tried out on a sample of boys and another one of girls chosen from
the Third Year Science branch of two different schools. The following scales were
used :
1) The Self-Description Questionnaire I
2) The Brookover Self-concept of Academic Ability Form A
3) The Coopersmith Self-Esteem Inventory School Form
4) Raven Progressive Matrices
The researcher benefited from the initial try-out of these scales in different ways :
1)

It was made possible to fix the time needed for each scale separately

2)

Modifications to the instructions for the SDQ scales were made to make them
adequate for both male and female high school students.

3)

The necessity for the administrator to read the instructions and give an
example and explanation on the blackboard before attempting the test, was
established.

4)

Required information such as name of the student, age and name of school had
to be obtained before the start of the test.

5)

Alterations were made in the expressions included in the SDQ scale so as to
make it more suitable to the students' age range and the academic subjects
they were studying at the secondary stage.

6)

The stability coefficient was determined for each separate test.

The subjects in the pilot study were Twelfth-Grade students drawn from two
high schools- one for girls and one for boys- in the city of Dubai in the United Arab
Emirates. The students were tested during regular school hours, and the interval
between the initial test and the retest was two weeks. Table I indicates the reliabilities
of the various instruments used in the pilot study.
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TABLE!
TEST-RE-TEST RELIABILITY OF THE INSTRUMENTS USED IN
THE STUDY

Instrument

N

Test
Mean

Re-test
SD

Mean

SD

reliab
ility.

Coopersmith
Self-Esteem
Inventory

51

63.92

14.09

66.75

14.36

0.80**

Self-concept
Academic
Ability

59

29.42

5.44

30.32

5.17

0.88**

Self-Description Questionnaire

39

29.59

3.84

29.77

3.10

0.70**

Raven Progressive Matrix

34

51.00

6.35

53.00

6.5

0.83**

.

** p <

SAMPLE DESCRIPTION:

This research involves Twelfth Grade students from the United Arab Emirates.
During the academic year 1989-90, the total population of the Twelfth Grade students
stood at 4166, of which 2109 were male and 2057 were female, distributed over nine
educational zones. Five of these zones were selected for this study. Then two schools
from each zone were chosen randomly, a boys' school and a girls' school. The next
step involved the random selection of the class within each school. This class, thus,
represents the whole school in terms of students' academic achievement. The total
sample numbered 334 Twelfth Grade students (Science branch) comprising 157 boys
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and 177 girls. The ages of these students ranged between 17 and 20 years. Table 2
shows the number of students chosen from each educational zone.

TABLE 2
DISTRIBUTION OF THE SAMPLE ACROSS FIVE EDUCATIONAL
ZONES

Educational Zone

Sample
Male

Female

Total

Al-Ain

30

34

64

Dubai

58

64

122

Ajman

26

34

60

Ras-Al Khaima

24

20

44

East Coast

19

25

44

Total

157

177

334

DESCRIPTION OF INSTRUMENTS:

SELF-DESCRIPTION QUESTIONNAIRE (SDQ) :

The Self-Description Questionnaire (SDQ) was developed by Herbert W.
Marsh to measure seven dimensions of self-concept derived from Shavelson's
hierarchical model (Shavelson et al., 1976). The 76 items in the SDQ assess four areas
of non-academic self-concept (physical ability, physical appearance, relationships
with peers, and relationships with parents), and three areas of academic self-concept
(reading, mathematics, and all school subjects). Thus, the eight scales reflect an
individual's self-ratings in various areas of self-concept.
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The development of the SDQ is based on the multidimensional structure of
self-concept as proposed in the Shavelson model (Marsh, 1988)

In completing the SDQ, students are requested to respond to simple
declarative sentences such as, "I am good at mathematics," or "I am a nice-looking
person," or "I make friends easily." The student responds to these questions by
choosing one of the five following responses : 1) false, 2) mostly false, 3) sometimes
false/sometimes true, 4) mostly true, and 5) true. Each of the eight SDQ scales
contains eight positively worded items. An additional twelve items are negatively
worded in order to counter positive response biases. However, these extra items are
excluded from the self-concept scores because research results show that young
children and pre-adolescents do not give valid responses to these items (Marsh,
Barnes, Cairns, and Tidman, 1984).

The SDQ was developed for use in Fourth to Sixth Grades and for ages eight
to twelve. The SDQ has also been considered useful for children as young as those in
the Second Grade, and with appropriate modification it can be used for students who
are at high school, or perhaps even at college (Marsh, 1988).

The SDQ can be administered individually or in groups; hence no special
administrative training is required. Presentation of the test items requires only about
eight to ten minutes and an additional five to ten minutes is needed to read the
instructions and answer questions. The total testing time may vary from about 15 to
20 minutes, depending on the age of the children and the number of children being
tested.
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RELIABILITY AND STABILITY

The internal consistency-reliability estimates for the various scales and total
scores reported in the manual are all in the 0.80 to 0.90 ranges. Across all responses,
the coefficient alphas for the eight individual scale scores varied from 0.80 to 0.92
(Median = 0.86). The alpha coefficients for the total, non-academic, and total-self
scores were 0.91, 0.92, and 0.94 respectively.

In two studies, one consisting of 528 Fifth and Sixth Grade students, and one
consisting of 143 Fourth-Grade students, Marsh, Smith, Barnes, and Butler (1983)
examined test and re-test data. The interval between the two testing dates was six
months, and they found that the internal consistency of responses from time one and
time two were high, both for the individual SDQ scales (mean r = 0.87) and for the
total scores (mean r = 0.92).

In a further examination of the changes in self-concept responses after a sixmonth interval, Marsh et al. (1983), found that the reliability of the different scores
was high for both the individual scales (mean coefficient alpha = 0.74) and the total
scores (mean coefficient alpha = 0.87). These studies indicate that the SDQ scales are
judged to be reliable when assessing self-concept.

VALIDITY:

Marsh (1988) argues that self-concept is a theoretical construct; therefore
assessing construct validity is the most appropriate method in testing the validity of
the responses to the SDQ.

In many studies reported in the manual, Marsh et al. (1988) were able to test
the construct validity of the SDQ by relating the responses of the SDQ to such
variables as sex, age, socioeconomic status, academic achievement, and to other self-
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concept instruments such a variety of external criteria help to support the construct
validity of the SDQ instrument.

In one study Marsh et al. (1988) found a systematic pattern of relationships
between achievement test scores and the SDQ. It was found that self-concept scores
for reading significantly correlated with reading achievement scores (median r = 0.43)
and there was a significant correlation between mathematics self-concept scores and
mathematics achievement scores (median r = 0.40). Thus, academic achievement in
reading and mathematics was significantly correlated with academic self-concept in
the same area, but less correlated with other areas of academic self-concept, i.e.
correlations between reading achievement and mathematics self-concepts (median r =
0.03). Also these academic self-concepts were not significantly correlated with nonacademic areas of self-concept. This supports the construct validity of the SDQ and
the multidimensionality of the self-concept construct.

In order to test the construct validity of the SDQ, Marsh et al., (1988)
examined the correlation between the SDQ and the Coopersmith Self-Esteem
Inventories (SET). They reported convergent validity relating the SET home scale with
the SDQ parent relation scale (median r = 0.53) and a median of r = 0.50 between SET
social scale and SDQ peer relations.

These and other studies, e.g. the relationship between SDQ and the Harter
Perceived Competence Scale which were conducted by the author of the SDQ,
provide support for the convergent and discriminant validity of the SDQ.
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TRANSLATION AND ADAPTATION OF THE SELF-DESCRIPTION
QUESTIONNAIRE:

The Self-Description Questionnaire was translated into the Arabic language by
the present researcher and was utilised in the main study for assessing the students'
self-concepts. Reviewing the Arabic version of the SDQ, the researcher believes that
modifications should be made in order for it to be applicable to high school students
in the United Arab Emirates, along the following lines :

1) Since the scale was originally developed for students in the Fourth to Sixth Grades
(ages eight to twelve), the instructions for the scale were written for that age-span.
These instructions are long and give many examples. The present researcher modified
them by omitting unnecessary information in order to shorten them and make them
suitable for high school students who speak Arabic.
2) The items numbered 4, 11, 18, 25, 41, 49, 57, and 73 on the original academic part
of the scale focused on self-concept of academic ability in reading. However, since
this study was concerned with Twelfth Grade students, 'Reading' as a subject was not
included in their curriculum. Thus, it was necessary to replace these items which tend
to assess self-concept of academic ability in reading with another item suitable for the
subjects of this study. Out of special interest, the researcher decided to assess selfconcept of academic ability in Arabic instead of reading.
3) The items numbered 2, 9, 16, 31, 39, 55, 63, and 71 in the original scale tended to
assess self-concept of academic ability in general or all school subjects. This might be
adequate for children in the elementary school, where they are studying three or four
subjects; however, in secondary schools students study nine to ten subjects, and it is
difficult for them to answer these broad questions. Thus, it was necessary to replace
these items with more appropriate items for the subjects of this study. Since the
sampled high school students were all placed in the science section, the researcher
decided to assess self-concept of academic ability in all science subjects instead of all
school subjects. For this reason, items 2, 9, 16, 31, 39, 55, 63, and 71 were changed to
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assess the Science subjects in the four areas of physics, chemistry, biology and
geology, instead of all the school subjects being studied by the students of the sample.
4) In the original scale, items 29, 45, 53, 67, 70, 72, 74 and 76 tended to assess
general self-concept. Since the investigator was utilizing Coopersmith's Self-Esteem
Inventory as an instrument to measure global self-concept, it was reasonable to omit
these items from the scale.
5) After administering the SDQ to a sample of male and female high school students
in the United Arab Emirates, a discussion was held between the researcher and the
students regarding their opinions. As mentioned above, the items that tended to assess
self-concept for all school subjects were changed to assess self-concept in all science
subjects. However, these items confused the students when they tried to answer them,
because the science curriculum at Grade 12 is divided into four independent specific
areas : physics, biology, geology and chemistry. Therefore when the scale was
administered, the students were confused about which particular areas of science, to
base their answers on. Some students might be high-achievers in physics and, at the
same time, under-achievers in biology. Thus, the scale needed to be refined again to
assess specific areas instead of science generally. The researcher decided to test only
the self-concept of academic ability in chemistry, this being a pure science subject.

After the final refinement, the Self-Description Questionnaire (SDQ) was used
in the main study to assess the following seven areas of self-concept : mathematics
self-concept, Arabic Language self-concept, chemistry self-concept, child-parent
relations, peer relations, physical ability, and physical appearance (original and
modified versions of SDQ are given as Appendices 1 and 2)
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THE SELF-CONCEPT OF ACADEMIC ABILITY SCALE (SCAA) :

The Self-Concept of Academic Ability Scale was developed at Michigan State
University as a measure of self-concept of general academic ability, and it has
consequently been widely used in research.

The SCAA consists of eight items on which students are asked to rate
themselves relative to friends and classmates. The items are self-evaluative questions
regarding academic ability, such as, "How do you rate yourself in school ability
compared to your close friend?" Responses are rated on a scale of 1 to 5, with a
maximum total of 40 possible points. Indicative of high self-concept of academic
ability, four items ask the students to rate their present school ability compared with
other friends and classmates. The remaining four items require students to rate their
future capacity, i.e. "Do you have the ability to complete College?" The higher the
self-concept score is, the more positive the self-concept. The possible score range is
from 8 to 40.

Brookover et al. (1962) used a sample of 49 high-and low-achieving students,
who were interviewed in a pretest, to develop an instrument that would measure selfconcept of ability. A Guttman score for each individual and a conventional total score
for eight items were obtained. The second scalogram analysis made up of the eight
responses of 1,050 Seventh Graders produced coefficients of 0.95 for the males and
0.96 for the females. The reliability of the Self-Concept of Ability Scale determined
by Hoyt's method was 0.82 for males and 0.77 for the females (Brookover et al.,
1962). The test-retest reliability coefficient reported after a one-year interval ranged
from 0.69 to 0.72 for males and 0.69 to 0.77 for females in the Eighth to Twelfth
Grades (Brookover et al., 1967).

In a longitudinal approach, Brookover et al. (1967) studied for six years the
correlation between academic achievement and self-concept of academic ability using
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a sample of 307 females and 255 males between the ages of 12 and 17. A significant
relationship was found between self-concept of academic ability and academic
achievement at each age level.

The Self-Concept of Academic Ability Scale was translated by the present
investigator into Arabic in order for it to be used during this study. The Arabic
version of the SCAA Scale was administered to 59 students in the Twelfth Grade,
comprising 26 males and 33 females, to obtain the reliability of the scale. The testretest reliability coefficient was found to be 0.89 for the males, 0.86 for the females,
and 0.88 when the subjects were combined.

The Self-Concept of Academic Ability Scale has been used in a large number
of research projects, including Calsyn and Kenney's (1973) and Covington and
Omelich's (1981).

In a review of five commonly used instruments, Shavelson et al. (1967)
recommended the Self-Concept of Academic Ability Scale as an adequate scale to
assess self-concept of general academic ability.

COOPERSMITH SELF-ESTEEM INVENTORY (SEI):

The Coopersmith Self Esteem Inventories (SET) are multi-form, paper-andpencil instruments, designed to measure and evaluate an individual's attitudes toward
the self. The SET consists of 58 items, to which each subject responds with either "like
me" or "unlike me." The items are simple, self-descriptive statements such as "I am
easy to like", and "I get upset easily at home." Most of the items were selected from
the Rogers and Dymond Scale (1954).
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There are five subscales included in the SET school form. These subscales are :
general self (26 items); school academic (8 items); social peers (8 items); home parent
(8 items); and a lie scale of 8 items as an index of defensiveness. To deal with time
limitations and differences in language levels, two additional forms have been
developed, the school short form and the adult form. The school short form was
developed through an item analysis of the school form and consists of the first 25
items of this form. The school form does not elicit subscale scores and it correlates at
0.86 with the school form (Coopersmith, 1984). The adult form is an adapted version
of the school short form and includes language related to older persons (sixteen years
of age and above). The wording was changed in eight items to reflect adult lifestyle
and experiences. The total score of the adult form correlates with the school short
form at a figure in excess of 0.80 for three samples of high school and college
students (n = 647).

RELIABILITY AND VALIDITY OF THE SE! SCHOOL FORM:

Coopersmith (1984) administered the test to two classes, Grades 5 and 6 (n =
87), the sample including both females and males. The scores ranged from 40 to 100
with a mean of 82.3 and standard deviation of 11.6; no significant differences for sex
was found. The SET school form was subsequently administered to 1,748 children
attending the public schools of central Connecticut. The mean for the males was 70.1
with standard deviation of 13.8, and the mean for the females was 72.2 with standard
deviation of 12.8. Thus, no significant difference between the sexes was found. Testretest reliability after a three year interval with a sample of 56 children for this
population was 0.70.

A large number of studies, which tested the reliability, was reported in the
manual of the Coopersmith Self Esteem Inventory (1984). Some of these studies were
as follows:
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Kimball (1972) administered the SET to 7,600 students in Grades 4 through 8.
Kuder Richardson reliabilities (KR20s) were generated for each grade level. The
resulting coefficients ranged from 0.87 to 0.92. Coopersmith (1976) reported the testretest reliability to be 0.88 for a sample of 50 children in Grade 5.

Fullerton (1972) reported a split-half reliability coefficient of 0.87 for 104
students in Grades Five and Six.

Spatz and Johnston (1973) administered the SET to over 600 students in
Grades 5, 9 and 12. Kuder Richardson reliabilities (KR 20s) were found to be 0.81 for
Grade 5, 0.86 for 9 and 0.80 for Grade 12.

Drummond, McIntire and Ryan (1977) administered the SET to 591 students in
Grades 2 through 12 (using a six-month interval). Significant correlations were found
for all grade levels and both sexes for the General Self Subscale and Total Self scores.

Bedeian et al. (1977) computed test-retest reliability for 103 college students.
The coefficients were found to be 0.80 for boys and 0.82 for girls.

Diaz (1984) tested the reliability of the Spanish translation of the Self Esteem
Inventory with a group of 296 Puerto Rican high school students ranging in age 1518. The results of this study showed the alpha reliability coefficients ranged from 0.48
to 0.85 and concluded that the Spanish translation of the SET is a reliable instrument
in evaluating the personal judgement of worthy.

Several studies are mentioned in the SET manual (1984) and these demonstrate
the validity of the SET.

Kokenes (1974) performed a factor analysis of the SET responses of 7,600
children from Grades 4 through 8, and found that the four bipolar dimensions
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obtained were highly congruent with the test's subscales. Another study by Kokenes
(1978) was reported in the manual to have investigated the construct validity of SET
subscales. The study was designed to observe the comparative importance of the
home, peers, and school to the global self-esteem of pre-adolescents and adolescents.
The results of this study confirmed the construct validity of the subscale proposed by
Coopersmith as measuring sources of self-esteem.

Weinberg (1972) reported a correlation of 0.63 between the Soares Scale and
the SET. A correlation of 0.60 was found between the SET and the Rosenberg Scale for
a sample of 300 college students.

Taylor and Reitz (1968) reported a correlation of 0.45 between the SET and the
California Psychological Inventory Self Acceptance Scale.

Shaver and Robinson (1973) found a correlation of 0.59 and 0.60 between SET
and the Rosenburg Scale for 300 college students.

Recently, Robertson and Miller (1986) conducted a study to examine the
factorial validity of Coopersmith's Self-esteem Inventory. The results of this study,
which were obtained through analysis of the responses of 1,397 students in Grades
Six through Eight, provided empirical evidence which was supportive of the construct
validity of the SET.

The Coopersmith Self-Esteem Inventory has been translated into the Arabic
language; also, a manual in Arabic has been developed by Abdulhafiz (1985). The
Arabic version of the SET manual reported several studies done by the translator to
determine the validity and the reliability of the SET. The SEI and the Self-Acceptance
Inventory were administered to 291 boys and 240 girls in Grades Four to Nine. Laila
(1985), found a significant relation for the responses between the two instruments.
The correlation was 0.65 for the boys and 0.69 for the girls. The test-retest reliability
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was determined by administering the SET to 65 students in Grade 6. The correlation
between the first and second testing with an interval of two weeks was 0.86. The
manual also reported a split-half reliability of 0.80 for a sample of 140 students
ranging in age from 10 to 14 years. The present researcher administered the Arabic
version of the SET school form to 51 students in Grade 12 in the United Arab
Emirates. Test-retest reliability with a two-week interval was found to be 0.80.

The Coopersrnith Self-Esteem Inventory has been widely used in research as a
measure of self-esteem. In an extensive review of self-concept measures, Wylie
(1979), and Shavelson et al. (1976) concluded that the SET and the Rosenberg SelfEsteem Scale were the most reliable measures of general self-concept.

The school form containing 58 items was administered in this study. For data
analysis, however, the general subscale containing 26 items was used. The numbers
attached to these general items are 1, 3, 4, 7, 10, 12, 13, 15, 18, 19, 24, 25, 27, 30, 31,
34, 35, 38, 39, 43, 47, 48, 51, 55, 56, and 57 (see Appendix 3).

STANDARD PROGRESSIVE MATRICES (SPM)

The Standard Progressive Matrices (SPM) can be described as a test of
observation and clear thinking. The SPM was developed by Raven (1938) and was
designed to measure general intelligence based on Spearman's theory of intelligence,
which states that all intellectual activities share a single common factor which
Spearman called the general factor, "g." The test consists of 60 problems, each
presenting a design. A part has been removed from each design and the person
examined is asked to choose the missing insert from six or eight given alternatives.
The 60 designs are divided into five sets, each containing 12 matrices of increasing
difficulty but similar in principle. The earlier series require accuracy of discrimination
and the later, more difficult, series involve analogies, permutation, and alternation of
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pattern. The SPM is a test of a person's capacity and is designed to cover the widest
possible range of mental abilities and to be equally useful with persons of all ages
whatever their education, nationality, or physical condition.

The SPM can be administered either as an individual or as a group test. A
person's total score provides an index of his intellectual capacity with relatively little
influence from the cultural environment in which he has grown up, or his education

RELIABILITY AND VALIDITY OF THE SPM :

The manual of the SPM (1983) provided a large number of studies that had
examined the stability and internal consistency of the SPM with diverse groups. The
results generally supported the reliability of the SPM.

Internal consistency studies' estimates have resulted in values ranging from
0.60 to 0.98 with a median of 0.90. Bunk (1972) reported an internal consistency
reliability ranging from 0.89 to 0.97 depending on age, with over 500 adults. Baraheni
(1974) reported a split-half reliability ranging from 0.89 to 0.95 on a sample of 4, 561
school children of different ages in Iran. Several other studies reported a high testretest reliability value as mentioned in the manual. Laroche (1960) reported a value of
0.85 with one week's interval. The present researcher found a test-retest reliability of
0.83 using a sample of 34 secondary school students (data for reliability calculation is
given in Appendix 16).

In the original study on SPM, Raven found test-retest reliabilities ranging
from 0.83 to 0.93 with the higher values being associated with younger subjects, i.e.
under the age of 30.
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The SPM manual (1983) reported a large number of studies which supported
the validity of the SPM. The majority of the studies, which had factor-analysed the
SPM along with other cognitive measures, reported a loading higher than 0.75 on a
general factor. Also, concurrent validity coefficients between the SPM and the
Stanford-Binet and Weschler scales for English speakers have ranged between 0.54
and 0.88, with the majority of these in the 0.70 and 0.80 ranges. Vincent and Cox
(1974) found a correlation of 0.85 between the SPM scores and the Weschsler Adult
Intelligence Scale. These researchers, also, found, a correlation of 0.70 between the
SPM and the OTIS Gamma Intelligence Test.

Powers et al (1986) found a correlation coefficient between the Standard
Progressive matrix and the California Achievement Test of reading language and
mathematics ranging from 0.34 to .60. No significant gender differences were
observed in the performance on the SPM. The sample of this study included 426,
Sixth and Seventh Grade students.

The non-verbal nature of the SPM makes it useful for testing persons from
different linguistic backgrounds. The SPM has been widely used in all countries
around the world as a cross-cultural test.

THE SOCIOECONOMIC STATUS INDEX (SES)

Since socioeconomic status was one of the variables to be examined in this
study, it was important first of all to develop a scale that would assess this variable in
the United Arab Emirates society.

The fact that there was no such index available led the researcher to take a
number of steps in order to devise a suitable index that would pertain to the local
society and its particular overall composition.
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The development of the index went through the following process :

First, a careful review of the literature concerning the development and make
up of an SES scale was conducted. Several important studies were reviewed (Keeves,
1972; Fraser, 1973; Hollingshead and Redlich, 1958; and Bachman, 1970), and other
studies in Arabic which concerned the development of an SES index were also
reviewed (Shargawi, 1970; Tokhi, 1973; Tahan, 1977; and Nashawati, 1977).

Reviewing such studies, it is noted that most of them came to consider the
following criteria to be useful in measuring the socioeconomic status of the family.
These criteria are
1) The occupational status of the parents.
2) The educational level of the parents.
3) The family income status.
4) The way the family spends its leisure time.
5) Residence of the family and the number of bedrooms per person in the house.
6) Family size.
Although a number of different criteria was followed by each author, these
researchers were in general agreement that most consideration should be given to :
1) The educational level of the head of the household.
2) The occupational status of the parents.
3) The family income status.
4) The housing.
As a second step, the researcher held meetings with ten persons, concerned
with social development and social affairs, such as economists, sociologists, heads of
personnel of local governmental departments, and professors from the departments of
Psychology and Sociology at the United Arab Emirates University. The purpose of
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these meetings was to discuss the outline, criteria, and content of the proposed SES
index.

In the third step, on the basis of previous steps, the researcher formed an initial
proposed index for assessing the socioeconomic status of the family.

Finally, while the SES index was still in its initial form, the researcher referred
the scale to four professors and others concerned with social development, in order to
obtain their opinions and judgements regarding the content and the validity of the
scale. The researcher benefited from the professors' advice and remarks in
constructing the scale.

DESCRIPTION OF THE INDEX:

The SES index consists of four separate components, as follows :
1) The educational status of the subject's parents. Nine levels of education were
described in the scale, ranging from illiterate to doctorate. Students were required to
put a mark beside the educational level of their parents.
2) The occupational status of the family supporter. This criterion used a scale from
unemployed to a technical or administrative occupation, such as doctor, manager,
lawyer, or officer. The student was required to indicate the occupational status or
make a detailed statement describing the parents' occupational status if the
descriptions given were not indicative. Space was also provided on the form for the
student to describe a condition as 'disabled' or to indicate that his/her parent was
deceased.
3) The housing accommodation of the student. This was divided into two parts. The
first part asked the type of accommodation (i.e., villa, Arabic house, flat, or other).
The second part asked for the number of rooms in the residence and the number of
family members.
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4) The family's monthly income. Amounts were given for this estimate in United
Arab Emirates currency and ranged from 2,400 dirhams to 12,000 dirhams or more
(see Appendix 5 for detailed questionnaire).

PROCEDURE APPLIED TO GAIN THE WEIGHTED SES INDEX:

After developing the measurement of SES index for the United Arab Emirates
the researcher realised that it would be unrealistic simply to add together all the scores
allocated to the students for their responses. This is mostly because people from any
given society will not have the same standards/preferences vis-a-vis the sections of
the SES Index. In some societies education is considered to be of foremost
importance while in others, housing, income and occupation may be treated as of
greater value.

Several methods are available to rationalize the SES Index. Some of these
methods are statistical while many others are based on personal judgements but all are
aimed at providing an accurate weight to each section of the SES Index measurement.
Due to the great significance of accurate weighting, the researcher applied a
supplementary procedure in this investigation, primarily to identify people's priorities
in order of importance with respect to the SES index measurement. This procedure
was developed through discussions and consultations with various personnel in the
field such as professors, sociologists and the civil servants from the Education and
Welfare Ministries of the UAE.

The supplementary procedure was basically an enquiry to learn people's
choices with respect to education, housing, income and occupation. In this procedure,
citizens of the UAE were asked to indicate preferences with regard to education,
housing, income and occupation by placing them in what they believed to be their
order of importance. For example, some people might judge education to be number
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one priority, while others might give it second, third or fourth preference. Moreover,
this procedure allows people the freedom to choose housing, occupation and income
in the same way as education; some people may prefer occupation as the most
important criterion and education as the least important.

This supplementary procedure was applied to 100 people from the UAE
representing a complete cross-section of society. Out of these 100 people only 66
responded to the request for opinions. These people represent different professions
such as bankers, teachers, clerks working in Ministry of Housing and Labour. People's
preferences were as follows

For education, 25 people gave this highest priority, whereas 11 people
considered education to be the second most important thing. 14 people gave education
third priority and the remaining 16 thought education to be least important factor.
When preferences for income were requested, 35 people preferred income as the most
important factor while 10 people thought it to be of secondary importance. The third
preference for income was shown by 19 people and 2 people gave it a fourth placing.
Out of 66 people, only 2 thought housing to have the most importance, while 9 people
gave it second preference and 13 and 42 people choose it as third and fourth priority
respectively. Occupation was treated as highest priority by 4 people, as second
priority by 36 people, as third priority by 20 people and as fourth priority by 6 people
(see Table 3).
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l'ABLEa
RELATIVE IMPORTANCE OF THE SES INDEX SECTIONS.
(for notations refer to key below the Table)

Priority
No.

Education

Income

Housing

Occupati
on

n w nw

n w nw

n w nw

n w nw

1

254 100

354 140

24 8

4 4 16

2

113 33

103 30

9 3 27

363 108

3

142 28

192 38

132 26

202 40

4

16 1

212

42 1 42

616

Total

177

210

103

170

16

Total

660

n = Numbers of raters.
w = weight allocated to raters choice.
nw = Number of raters multiplied by the scores of their preference.
Since there were 4 criteria compared in this SES index, the highest score of 4
was allocated to the most important preference. The second in rank was given the
score of 3, while the third and fourth priorities were awarded scores of 2 and 1
respectively (see Table 3). Thus the 25 people who rated education as most important
factor gave it in effect the score of 4, while the score of 3 was allocated for the 11
people who gave education second importance. The 14 people who rated education as
third priority awarded it a score of 2, and for the remaining 16 who judged education
to have the least importance, it was given a score of 1.

At the next stage the number of people agreeing on a certain level of priority
was multiplied by the allocated weighted score of that preference. After this all the
products were added for each section (education, housing etc.). Then the total scores
for each component were added together to obtain the grand total. The division of the
total of each individual component into the grand total was made in order to obtain
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the weight factor for each individual component. For example, in the case of the
income component, 35 people giving it highest priority were multiplied by the highest
score of 4; 10 people giving it second preference were multiplied by the second
highest score of 3; 19 people giving third priority were multiplied by 2 and the
remaining 2 giving least importance to income were multiplied by the score of 1. All
the scores were then added together, yielding a total of 210 points for income. Finally,
this total was divided into 660 which was the grand total obtained from the addition of
the components' total and the resulting fraction was multiplied by 10. This operation
yielded a value of 3.18 which is the weight for the income component. All other
components of the SES index were treated in a similar manner. From the above the
resulting weights were computed in such a manner as to add up to 10.

The weights of the four components were as follows : (i) education, 2.68; (ii)
occupation, 2.58; (iii) housing, 1.56; (iv) income, 3.18. The student's score on each
component was first converted to a standard score such that the four components have
a common mean of 5 and a common standard deviation of 1. As shown in Appendix
11, this choice of the common mean and standard deviation ensured that the total SES
scores are positive and do not exceed 100. First, it is shown that the choice of a
common component mean 5 and a standard deviation of 1 must lead to a total SES
score mean of 50 and standard deviation falling between 5.14 and 10. Then it is
argued that with such a mean and standard deviation the total SES scores would be
positive numbers that are less than 100 (see Appendix 11 for statistical rationale for
computing the total SES scores).

ACADEMIC ACHIEVEMENT:

This variable was determined for the first semester, based on the final
examination grades in Arabic language, chemistry and mathematics for the TwelfthGrade students from five selected educational zones in the United Arab Emirates.
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Although the achievement tests were different for different educational zones,
the researcher assumed that the three achievement tests for all zones were valid. This
assumption was based on the following considerations:

Because education is centralised in the UAE, the same syllabuses and text
books are used in all schools. Further, teachers are expected to follow a strict time
table of three months (i.e. Oct. - Jan.) in covering the syllabuses. Therefore, the final
tests, which were used in this research cover the same content for all schools in the
sample. More specifically, the same tests are used within educational zones. The tests
are conducted for the same length of time throughout the country.

These tests are written by a panel appointed by the educational zone
administration. This panel includes subject experts who have taught these subjects for
a considerable length of time. At the same time, this panel has to set the tests
according to the policy laid by the Ministry of Education. Some aspects of the policy
are as follows (Ministry of Education of UAE, 1990) :
1)

Tests should consider, both the content and the objectives of the curricula.

2)

Tests should broadly cover all the units of syllabuses.

3)

Tests should be versatile so as to measure students' abilities in several aspects
(e.g. knowledge, understanding, appreciation etc.).

4)

Tests should be representative of students' interests and varying abilities.

5)

Tests should be set in clear and understandable language.

6)

Tests should be designed in such a manner that it is easy for an average
student to complete them within a stipulated time.

7)

Until the examination is over, all the aspects related with setting of tests
should be kept confidential.

8)

The inspectors for specific subjects must approve the tests written for their
specialised subject. In this respect they must put their signatures with the date
of approval of the tests.
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Marking of the achievement tests is carried out by a group of teachers
separately for each educational zone, without identifying the names of the students.
Further, these papers are also checked by other panels of teachers in order to ensure
the correct marking of the tests. From the above discussion, it is evident that these
tests have considerable validity and uniformity for all zones.

In spite of the above considerations, the researcher, nevertheless, employed a
panel of three expert teachers for each subject (Arabic language, chemistry and
mathematics) to judge the similarity of the exam papers across zones and to confirm
that the tests covered the same content across the educational zones. These panels
were employed to provide information about the content validity of the tests. Each
rater was asked to list the details of the broad area of the subject and to assign a
percentage to indicate the amount of syllabus covered by tests, in his own opinion, for
each educational zone exam paper. Also they indicated the extent to which this paper
covered the detail.

Table 4 shows the percentages assigned by raters indicating the extent to
which the various educational zones' examination papers covered the same broader
aspects of subject content. It also shows the average percentages of three raters (two
raters in the case of chemistry) for each subject in all educational zones.
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TABLE 4
PERCENTAGE OF SUBJECT CONTENT COVERED AS ASSIGNED BY
THREE RATERS.
Subject

maths

Raters

1
2
3
Average

Educational Zones

•

1

2

3

4

5

89
89
88
89

84
83
82
83

82
81
78
80

90
91
91
91

81
78
79
79

Arabic

1
2
3
Average

81
79
87
82

90
98
86
91

82
95
88
88

88
96
93
92

81
91
94
89

chemis
try

1
2

84
85

89
80

87
81

86
81

79
80

3

--

--

--

--

--

Average

85

85

84

84

80

In general the above analysis indicates that the content validity of the
achievement tests were reasonably acceptable and similar for the five educational
zones. Thus, there were only small differences in the extent to which the educational
zones' tests covered the same content as specified by the Ministry of Education.

Since the test items were different in different educational zones, the
researcher decided to verify whether raw scores could be used directly in the data
analysis. In this process, analyses of variance were carried out in order to examine the
differences in the results of the tests for each subject for the five studied educational
zones.

Table 5 shows means and standard deviations of raw scores for the
achievement tests for the Arabic language, chemistry and mathematics.
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TABLES
MEANS AND STANDARD DEVIATIONS OF RAW SCORES FOR
THE ACHIEVEMENT TESTS FOR ARABIC LANGUAGE. CHEMISTRY
AND MATHEMATICS.

Educatio
nal Zone

Sample
size

Arabic Lang
uage

Chemistry

Mathematics

Mean

Mean

Mean

SD

SD

SD

1

122

131.78 24.8

64.76 18.53

171.51 59.43

2

44

147.43 26.45

73.48 16.12

176.82 62.25

3

60

137.88 26.66

62.78 20.84

209.03 65.78

4

44

139.43 24.47

73.93 19.33

183.95 76.85

5

64

133.94 22.59

56.25 17.98

174.83 61.62

From the above Table it is evident that there were considerable variations in
the value of mean and standard deviations for each subject across the five educational
zones.

Analyses of variance were used to determine the differences between mean
achievement scores in Arabic Language, mathematics and chemistry in the five
educational zones.

Table 6 shows the results of the analysis of variance which examines
differences in mean achievement scores in Arabic across the five educational zones.
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TABLE 6
SUMMARY OF THE ANALYSIS OF VARIANCE FOR DIFFERENCES
AMONG THE FIVE EDUCATIONAL ZONES IN THE MEANS OF ARABIC
ACHIEVEMENT SCORES.
n = 334

Source

DF

SS

MS

F

P

Zones

4

8875.18

2218.79

3.27

0.0072

Error

329

204357.98

621.15

-

-

Total

333

213233.16

-

-

-

As Table 6 indicates, there were significant differences among the mean
achievement scores in Arabic Language across the five educational zones (F = 3.27, p
<0.01)

Significant differences were also found among the five educational zones in
mean achievement scores in mathematics and chemistry (see Tables 7 and 8).

TABLE 7
SUMMARY OF THE ANALYSIS OF VARIANCE FOR DIFFERENCES
AMONG THE FIVE EDUCATIONAL ZONES IN THE MEANS OF
MATHEMATICS ACHIEVEMENT SCORES.
n = 334

Source

DF

SS

MS

F

p

Zones

4

11868.14

2967.03

8.50

0.0001

Error

329

114778.06

348.87

-

-

Total

333

126646.20

-

-

-
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TABLE 8
SUMMARY OF THE ANALYSIS OF VARIANCE FOR DIFFERENCES
AMONG THE FIVE EDUCATIONAL ZONES IN THE MEANS OF
CHEMISTRY ACHIEVEMENT SCORES.

Source

DF

SS

MS

F

P

Zones

4

61718.17

15429.54

3.78

0.0051

Error

329

1342495.99 4080.53

-

-

Total

333

1404214.16

-

-

-

Since there were significant differences in the achievement scores in Arabic
language, mathematics and chemistry among the five studied educational zones and
the tests used in each zone were different, although their contents were very similar, it
was necessary to make the scores in the various zones more comparable. In similar
situations either the rank or standard score within groups is used. For example, when
validity of secondary school standing in predicting college achievement is studied, the
students come from different secondary schools, rank-in-class, rather than raw
achievement score, is used for the sake of uniformity (Schrider, 1971, p. 126). The
researcher chose to use within-educational-zone standard scores.

To obtain the aforementioned standard scores, the raw scores in each of
Arabic language, mathematics and chemistry were transformed, in each educational
zone separately, in such a way that the resulting scores would have the same mean
and standard deviation in all educational zones. The target mean and standard
deviation were chosen to be equal to the mean and standard deviation of the total
sample for all zones in each subject after truncating the fractional parts of these
statistics. For example, the mean and standard deviation of Arabic language for the
total sample from all educational zones were 136.36 and 25.30, respectively. The
numbers 136 and 25 were chosen as a target mean and target standard deviation.
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Subsequently, the raw Arabic language scores were transformed within each
educational zones separately so that the mean would be equal to 136 and the standard
deviation would be equal to 25 in each zone.

The formula used in this transformation was
XT = (X0-M0) S T/S 0 + MT
Where XT is the achievement score after transformation.
MT is the target mean
S T is the target standard deviation
X0 is the original achievement score
M0 is the mean of the original achievement score for the zone
So is the standard deviation of the original achievement score for the zone.
Thus, in this study the standardised Arabic, mathematics and chemistry scores
were used.

RELIABILITY AND ITEM FACILITIES OF THE ACHIEVEMENT TEST IN
CHEMISTRY:

The achievement test used for this study consisted of four questions. It
covered a wide range of the content of syllabus which has been outlined for the first
semester by the Ministry of Education. The main purpose of this test was to assess
students' achievement in chemistry. This test includeed a range of questions, such as,
true/false, multiple choice, filling the gaps and matching the pairs. The questions
covered a substantial range of the syllabus for chemistry which is supposed to be
taught over the period of three months.

The test was based on three broad areas of chemistry : electrochemistry and
the properties of the solutions, oxidation-reduction reactions and the acid-base theory
(for details see Appendix 9). Students were allowed 2.5 hours to complete the test.
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The syllabus for chemistry which has been sanctioned by the Ministry of Education is
also given in Appendix 8.

The results of 62 subjects were used for the purpose of testing reliability and
item facilities.
Table 9 shows the results of item analysis for achievement test in chemistry.
The minimum and maximum possible scores for an item range from 0 to 25. The item
means are shown to be about 14, 16, 13 and 11. These means compare fairly closely
to mid-point between the minimum and maximum possible scores of 12.5 indicating
that the items have acceptable facilities. The items standard deviations range between
5.2 and 7.3.

Tab le
_2
ITEM ANALYSIS FOR CHEMISTRY ACHIEVEMENT TEST.
n =62

Item

Mean

Std dev

Discrimination
Corrected Itemtotal correl.

Discrimination
Uncorrected
Item-total
correl.

1

14.35

5.23

0.76

0.86

2

16.58

5.51

0.71

0.83

3

13.63

5.41

0.78

0.87

4

11.94

7.35

0.76

0.89

The same Table provides two indicators of item discrimination. The corrected
item-total correlation is the correlation between an item score and the total test score
after removing that item's score. This index ranges between 0.71 and 0.78 which
means that all the items have high discrimination power. Table 9 also shows the itemtotal correlation. These indices of discrimination are higher than the corrected item-
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total correlation. Coefficient alpha for the achievement test in chemistry is equal to
0.88 which is acceptably high.

RELIABILITY AND ITEM FACILITIES OF THE ACHIEVEMENT TEST IN
MATHEMATICS:

The achievement test in mathematics consisted of five questions. These were
specially designed to assess the students' level of understanding in mathematics over
the period of 3 months.

The first question consisted of 20 multiple choice items. The remaining 4
questions were based on problem solving. All the items of this test covered a broad
range of the syllabus of mathematics as guided by the Ministry of Education. The test
included real numbers, limits, continuous functions and derivations (for details see
Appendix 7). Appendix 6 contains the actual syllabus which has been outlined by the
Ministry of Education of the UAE.

The calculations of reliability and item facilities were carried out with the help
of results obtained from a sample of 63 students.
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Table 10
ITEM ANALYSIS FOR MATHEMATICS ACHIEVEMENT TEST.
n =63

Item

Mean

Std dev

Discrimination
Corrected Itemtotal correl.

Discrimination
Uncorrected
Item-total
correl.

1

14.51

6.93

0.80

0.90

2

8.65

3.75

0.78

0.84

3

8.78

4.09

0.73

0.81

4

12.70

5.81

0.74

0.84

5

10.19

6.02

0.71

0.83

Table 10 shows the item mean and standard deviation and the corrected and
uncorrected item-total correlation for achievement test in mathematics. It will be
noted that the item means are widely different. This is because the highest possible
item scores are widely different being 30, 15, 15, 20 and 20 respectively.
Accordingly, the mid-points between the lowest and highest possible item scores are
15, 7.5, 7.5, 10 and 10. Comparing the items' means with those mid-points indicates
that the items have acceptable facilities. The corrected item-total correlation range
from 0.71 to 0.80 while the uncorrected correlations ranged from 0.83 to 0.89. This
means that all the items have high discrimination power. The coefficient alpha for the
achievement test in mathematics is equal to 0.88 and that represent the lower
boundary of reliability. Because the highest and lowest scores in mathematics item
are not equal. This means that the reliability for mathematics test is at least 0.88
(Gilmer and Feldt, 1983).
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RELIABILITY A D ITEM FA ILI

I F HE A HIEVEME T TE T

ARABIC LANGUAGE:

The achievement test in the Arabic language included five questions. These
questions covered a wide area of the syllabus as prescribed by the Ministry of
Education. All the questions were subjective and of lengthy essay type, as the nature
of the Arabic language does not permit objective and short questions. This
achievement test included questions based on Arabic literature, poetry and grammar.
This test is given in Appendix 27 in the Arabic language because of the difficulty of
translation and the nature of the Arabic grammar itself.

A total of 60 students were tested in order to assess reliability and the item
facilities.

Table 11
ITEM ANALYSIS FOR ARABIC LANGUAGE ACHIEVEMENT TEST.

n =60

Item

Mean

Std dev

Discrimination
Corrected Itemtotal correl.

Discrimination
Uncorrected
Item-total
correl.

1

7.23

2.44

0.31

0.43

2

16.90

3.50

0.55

0.68

3

8.93

3.66

0.56

0.69

4

11.42

5.89

0.71

0.85

5

23.53

8.14

0.61

0.86
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Table 11 shows item means and standard deviations and corrected and
uncorrected item total correlation for the achievement test in Arabic. It will be noted
that the item means are widely different. This is because the highest possible item
scores are widely different, being 10, 20, 15, 20 and 35 respectively. Accordingly, the
mid-points between lowest and highest possible item scores are 5, 10, 7.5, 10 and
17.5. Comparing the item means with the mid-points it seems that the facilities of the
first, third and fourth items are acceptable while the second and fifth items tend to be
somewhat easier. The standard deviation of the item scores range between 2.4 and
8.1. It is clear from items' high possible mean scores and standard deviations that
these items do not represent parallel parts of a test. The corrected item-total
correlations are 0.31, 0.55, 0.56, 0.71 and 0.61 while the uncorrected correlations are
0.43, 0.78, 0.69, 0.85 and 0.86 respectively. This means that the item discriminations
with the exception of the first item are acceptably high. The discrimination of the first
item is rather low compared to other item, however, its value does not warrant
removing the item from the test.

Coefficient alpha for the achievement test in Arabic is equal to 0.74. This
value in fact is the lower bound value of the reliability of this test because as
mentioned earlier this test consists of cogeneric parts. Thus, the estimated reliability
of this test would be at least 0.74 (Gilmer and Feldt, 1983).
Gilmer and Feldt (1983) developed a method for estimating the reliability of a test
consisting of cogeneric parts which would have been suitable for this test. However,
the researcher opted not to use this method because coefficient alpha indicated that
the test has a reliability of at least 0.74, which is an acceptable value.

PRE-ADMINISTRATION PROCEDURE:

Prior to this study a letter was obtained from the University of the United Arab
Emirates, stating the purpose of this project to be undertaken in the five selected
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educational zones. After this the researcher had meetings with the Directors of
Education for all five zones, in which he explained the nature of this survey to them.
This enabled the researcher to obtain a letter to each of the heads of the schools
selected for this study. He then went on to meet each head in person and to explain to
him or her the purpose of conducting this survey. After this the head of each school
arranged for and assisted in the conduct of the survey.
ADMINISTRATION PROCEDURE:

All four tests (Self-Description Questionnaire, Coopersmith Self-Esteem
Inventory, Self-Concept of Academic Ability Scale and Raven Progressive Matrix)
were administered by the researcher with the assistance of one of the teachers from
each school, who helped in distributing the questionnaires to students. All these tests
were conducted during November-December 1989 and lasted for 2-3 hours altogether.
The instructions for each scale were read by the researcher. At the end the researcher
left the Socio-Economic-Index with the school counsellor to distribute them to
students, and collected them after a few days.

POST-ADMINISTRATION PROCEDURE:

The scoring of the tests (i.e. Self-Description Questionnaire, Coopersmith
Self-Esteem Inventory, Self-Concept of Academic Ability Scale and Raven
Progressive Matrix) was done manually. Each test was individually scored by the
researcher and two other scorers. The use of two scorers assisted in ensuring that
scoring was carried out accurately.
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CHAFFER FOUR
DATA ANALYSIS AND RESULTS

The major purpose of this study was to investigate the relationship between various facets
of self-concept, on the one hand, and academic achievement on the other. These facets were:
general self-concept, general academic self-concept, self-concept in mathematics, self-concept in
chemistry, self-concept in regard to parental relations, self-concept in peer relations, self-concept
of physical ability and self-concept of physical appearance. The fields of academic achievement
were Arabic language, mathematics and chemistry. The subjects of the study were TwelfthGrade students in the United Arab Emirates.

One additional purpose was to examine sex differences in these various facets of selfconcept. Another was to determine the relationship between self-concept variables and
socioeconomic background, and between these variables and intelligence.

Data for this study were collected from twelve secondary schools in five educational
zones in the United Arab Emirates during the academic year 1989-1990. Participating in this
study were 334 Twelfth-Grade students (mean age 17) (157 boys and 177 girls). Three selfconcept scales were used to collect the data for statistical analysis: the Self-Description
Questionnaire (SDQ), the Brookover Self-Concept of Academic Ability Scale (BSCAS), and the
Coopersmith Self-Esteem Inventory (SEI). The level of academic achievement was determined
by the mid-term examination grades in Arabic language, chemistry and mathematics. The
intelligence levels of the students were measured by the Raven Standard Progressive Matrix
(SPM) test. Finally, the socioeconomic status of each student was determined by the sum of four
demographic variables related to parents' education, income, occupation and housing, in the
socioeconomic index developed for this study.

The data were analysed using the Statistical Analysis System (SAS) for statistical
computations. The SAS procedure used included Pearson product-moment correlation,
independent t-test, multiple regression analysis and canonical correlation analysis. The
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justification for the statistical procedure used, the findings and the results of these analyses are
described in the present chapter.

Preliminary statistics were derived to provide a description of all the variables used in this
study. Table 12 summarizes the means and the standard deviations for each sex and for the total
group (boys and girls together).

TABLE 12
MEANS AND STANDARD DEVIATIONS OF DEPENDENT AND INDEPENDENT
VARIABLES USED IN DATA ANALYSES FOR BOYS. GIRLS AND GROUP TOTAL.
Variable

Boys (n=157)
Mean
Std.Dev.

Girls (n=177)
Mean
Std.Dev.

Group Total
Mean
Std.Dev

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPRC
SCPHYS
SCT
GSC
SCGAA
IQ
ARABIC
MATH
CHEM
SES

29.274
29.134
27.331
29.975
29.389
30.089
27.682
29.261
16.809
30.134
50.166
133.731
160.800
61.570
50.260

30.040
31.667
29.910
30.785
30.271
31.983
26.215
30.480
17.079
31.333
48.130
138.012
197.031
68.043
49.796

29.680
30.476
28.698
30.404
29.856
31.093
26.904
29.907
16.952
30.769
49.087
136.000
180.000
65.000
50.000

6.808
7.250
7.467
6.211
5.756
5.235
6.795
3.947
4.471
5.377
7.302
25.302
66.935
20.866
7.298

6.462
6.666
6.340
6.711
6.599
4.938
6.793
3.928
4.358
4.971
6.838
24.698
58.534
18.798
7.001

6.628
7.051
7.002
6.484
6.244
5.159
6.823
3.978
4.407
5.193
7.122
25.038
65.098
20.030
7.135

TESTING OF RESEARCH HYPOTHESES.
JUSTIFICATION OF STATISTICAL TECHNIQUES USED FOR TESTING
HYPOTHESES 1.2.3 and 4.

The first four hypotheses which concern the significance of the differences between the
boys' and girls' mean scores for self-concept were tested via the well-known independent t-test.
In each of these analyses the null hypthesis was that the mean of the boys was equal to the mean
of the girls, and the alternative hypotheses were two-tailed, i.e. the mean of the boys was either
larger or smaller than that of the girls. A probability value of less than .05 indicated that a null
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hypothesis was to be rejected in favour of an alternative hypothesis and the sign of the
differences indicated which of the two gender samples had a higher mean.

The use of the t-test was considered the most appropriate for comparing the locations of
the two groups on a continuous scale of variables such as those involved in the first four
hypotheses. Since the boys' and girls' sample sizes were large and nearly equal, the above t-test
was robust to violations of the assumptions of the method (Hays, 1973, pp.409-410).

HYPOTHESIS 1.

Table 13 contains the results of testing the first hypotheses, which concern significance of
the differences between the boys' and girls' means on self-concept in Arabic language
(SCARAB), self-concept in mathematics (SCMATH), self-concept in chemistry (SCCHEM),
self-concept of parental relations (SCPRNT), of peer relations (SCPEER), of physical appearance
(SCAPPR) and of physical ability (SCPHYS).

TABLE 13
DIFFERENCES BETWEEN THE MEANS OF BOYS' AND GIRLS' SCORES IN SELFCONCEPT, ACHIEVEMENT AND IQ VARIABLES.
Boys (n=157)

Girls (n=177)
t

Variable

Mean

Std.Dev.

Mean

Std.Dev.

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
SCT
GSC
SCGAA
ARABIC
MATH
CHEM
IQ

29.274
29.134
27.331
29.975
29.389
30.089
27.682
29.261
16.809
30.134
133.955
161.745
61.873
50.166

6.808
7.250
7.466
6.211
5.756
5.235
6.795
3.947
4.471
5.377
24.439
66.150
19.997
7.302

30.040
31.667
29.910
30.785
30.271
31.983
26.215
30.480
17.074
31.333
138.497
198.503
68.023
48.130

6.462
6.666
6.340
6.711
6.599
4.938
6.793
3.928
4.358
4.971
25.930
58.832
18.635
6.838
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-1.054
-3.324
-3.412
-1.141
-1.295
-3.401
1.969
-2.824
-0.559
-2.118
-1.641
-5.375
-2.909
2.630

P
0.293
0.001
0.001
0.255
0.196
0.001
0.050
0.005
0.577
0.035
0.102
0.001
0.004
0.009

As the above table indicates, there is no significant difference between the mean scores
on self-concept in Arabic language (t = -1.054; p = .293). However, there is a significant
difference between the means of the two groups on self-concept in mathematics scores (t = 3.324; p = .001). The mean of the girls exceeds that of the boys by more than 2.5 points, which
represents 0.35 of the standard deviation of the total sample. A significant difference between
boys and girls in their mean scores on self-concept in chemistry also shows that the girls had a
higher mean score than that of the boys (t = -3.412; p = 001). The results of the t-analysis
suggested that there were no sex differences in the mean scores of self-concept of parental
relations (t = -1.141; p = 0.255) or of peer relations (t = -1.295; p = 0.196). For self-concept of
physical appearance, the mean score for girls is significantly higher than that for the boys (t = 3.401; p = 0.001). However, the mean score for boys in self-concept of physical ability is
significantly higher than that of the girls (t = 1.969; p = 0.050). Thus alternative hypothesis 1
cannot be rejected because sex differences have been found in four out of the seven (SelfDescription Questionnaire) subtests: boys have significantly higher self concepts in physical
abilities than girls, whereas girls have significantly higher self-concepts in mathematics,
chemistry and physical appearance than boys; while no significant sex differences were found in
self-concepts in Arabic language, parental relations or peer relations.

HYPOTHESIS 2

This hypothesis stated that there would be no significant differences between boys and
girls in their mean scores on total self-concept as measured by the SDQ scale.

The results of the t-analysis, recorded in Table 13, indicate that there is a significant
difference between the two groups on the total self-concept scores (t = -2.824; p = 0.005). The
mean of the girls exceeds that of the boys by about 1.2 points. Thus the hypothesis was rejected.
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HYPOTHESIS 3

This hypothesis is concerned with the significance of differences between the boys' and
girls' mean scores on general self-concept as measured by the Self-Esteem Inventory. As Table
13 shows, the mean self-concept score for the boys was 16.809 compared to 17.079 for the girls.
When the t-test was applied, the difference in mean scores was not significant (t = -0.559; p =
0.577). Therefore the null hypothesis was upheld.

HYPOTHESIS 4

This hypothesis is concerned with sex differences in mean scores on self-concept of
general academic ability as measured by the Brookover Self-Concept of Academic Ability Scale
(SCAA). Table 13 shows that the obtained mean for the girls is significantly higher than that of
the boys (t = -2.118; p = 010). Thus the null hypothesis is rejected.

Additional analyses were carried out to test the differences between boys' and girls' mean
achievement scores in the Arabic language, mathematics, chemistry (raw scores) and IQ. As
indicated in Table 13, there were no significant differences between boys' and girls' mean
achievement scores in the Arabic language. However, significant differences were found in the
mathematics achievement scores. The obtained mean for the girls is significantly higher than that
of boys (t = -5.375, p = 0.001). Also, girls obtained a significantly higher mean score in
chemistry (see Table 13). A significant difference between boys' and girls' mean scores in IQ was
found, the boys having a significantly higher mean score than the girls (t = 2.630, p = 0.009).

JUSTIFICATION OF THE STATISTICAL TECHNIQUES USED FOR TESTING
HYPOTHESES 5 and 6.

The Pearson product-moment correlation procedure was used for testing the fifth and
sixth hypotheses as a preliminary analysis for the hypotheses and research questions. The use of
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this coefficient is appropriate because it measures the strength of the linear relationship between
the scores on two continuous variables. Further, the t-test used with this coefficient is
sufficiently robust against violations of the assumptions when the sample sizes are large, as is the
case in this study.

In all of the above hypotheses, the null hypothesis was that the population correlation was
zero, i.e., there was no relationship between the two variables when all the population was
considered. The alternative hypothesis was two-tailed, i.e. the population correlation was either
positive or negative. Thus, a probability of less than 0.05 of getting a particular positive value
for the sample correlation led to rejecting a null hypothesis and indicated that the population
correlation was significantly greater than zero, while such a probability value together with a
negative correlation indicated that the population correlation was significantly negative.

Since the total sample in this study consisted of boys and girls, each of the above tests
was preceded by a test for the equality of the correlation of the two groups. If the test indicated
that the equality of the correlation could not be rejected, the significance of the correlation for the
total group would be tested. Otherwise the significance of the correlation would be tested for
each gender separately.

A comparison of the boys' and girls' correlations was carried out via the ratio of the
differences of the Fisher's transformation of the correlations to the standard error of this
difference. This ratio follows the standard normal distribution. The null hypothesis in each case
was that the boys' correlation was equal to that of the girls. The alternative was two-tailed.
Since the test involved subtracting the boys' Fisher's Z from the girls' Fisher's Z, a probability
value of less than 0.05 and a positive value of the ratio indicated that the girls' population
correlation was higher than that of the boys' population, while a probability value of less than
0.05 and a negative value of the ratio indicated that the boys' correlation was higher.

Thus hypotheses 5 and 6 were tested via the Pearson product-moment correlation
procedure which was also used as a preliminary analysis for the remaining hypotheses and
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research questions. The Pearson product-moment intercorrelations of the students' scores on
self-concept, IQ, SES and academic variables were calculated for the boys, the girls and for the
total sample. The intercorrelation matrices are shown in Table 14 through Table 16, and Table
17 shows the results of the Fisher Z test for the equality of the correlations of the boys' and girls'
scores on these variables.

TABLE 14
INTERCORRELATION MATRICES OF SELF-CONCEPT VARIABLES WITH
ACADEMIC ACHIEVEMENT, TO AND SES VARIABLES FOR BOYS.
(n = 157)
SelfConcept
Variable

ARABIC
Achiev.

MATHS
Achiev.

CHEM
Achiev.

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
SCT
GSC
SCGAA

0.254**
0.294**
0.261**
0.045
-0.121
-0.010
-0.134
0.186*
0.138
0.535**

0.039
0.495**
0.420**
0.025
-0.097
-0.017
-0.130
0.241**
0.128
0.520**

-0.034
0.342**
0.419**
-0.011
-0.222**
-0.137
-0.189*
0.103
0.041
0.498**

*

indicates p <.05

**

indicates p <.01
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IQ

-0.089
0.346**
0.150
-0.015
-0.091
-0.094
-0.022
0.081
0.168*
0.177*

SES

-0.142
0.044
0.038
0.101
-0.089
0.035
-0.125
-0.045
0.192*
0.121

TABLE 15
INTERCORRELATION MATRICES OF SELF-CONCEPT VARIABLES AND
ACADEMIC ACHIEVEMENT, IQ AND SES VARIABLES FOR GIRLS (n = 177)
SelfConcept
Variable

ARABIC
Achiev.

MATHS
Achiev.

CHEM
Achiev.

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
SCT
GSC
SCGAA

0.155*
0.261**
0.372**
0.090
0.090
0.192*
-0.056
0.273**
0.143
0.537**

-0.098
0.416**
0.414**
0.066
0.021
0.061
-0.171*
0.185*
0.133
0.410**

-0.075
0.202**
0.478**
0.052
-0.059
0.053
-0.209**
0.124
0.063
0.435**

*

indicates p <.05

**

indicates p < .01

IQ

-0.012
0.239**
0.087
0.132
0.224**
0.193*
0.219**
0.237**
0.249**
0.190*

SES

-0.078
0.047
0.013
0.109
0.061
0.001
-0.054
0.019
-0.023
0.146

TABLE 16
INTERCORRELATION MATRICES OF SELF-CONCEPT VARIABLES AND
ACADEMIC ACHIEVEMENT, IQ AND SES VARIABLES FOR THE TOTAL SAMPLE
(BOYS AND GIRLS TOGETHER. n = 334)

SelfConcept
Variable

ARABIC
Achiev.

MATHS
Achiev.

CHEM
Achiev.

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
SCT
GSC
SCGAA

0.207**
0.287**
0.323**
0.074
0.002
0.107
-0.102
0.241**
0.143**
0.541**

-0.010
0.482**
0.445**
0.061
-0.013
0.070
-0.173**
0.245**
0.133*
0.478**

-0.045
0.295**
0.462**
0.032
-0.120*
-0.013
-0.212**
0.136*
0.056
0.477**

*

indicates p <.05

**

indicates p <.01
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IQ

-0.059
0.260**
0.091
0.054
0.070
0.022
0.116*
0.135*
0.201**
0.164**

SES

-0.111*
0.039
0.019
0.103
-0.009
0.011
-0.084
-0.017
0.080
0.129*

TABLE 17
FISHER Z TEST FOR THE EQUALITY OF THE CORRELATIONS OF THE BOYS
AND THE GIRLS
Variable

ARABIC

MATHS

C'HEM

SCARAB

-0.934
0.350
-0.322
0.748
1.120
0.263
0.401
0.689
1.911
0.056
1.851
0.064
0.711
0.477
0.828
0.408
0.043
0.965
0.026
0.980

-1.241
0.215
-0.898
0.369
-0.071
0.941
0.366
0.715
1.069
0.285
0.713
0.476
-0.375
0.707
-0.536
0.592
0.041
0.967
-1.281
0.200

-0.369
0.712
-1.370
0.171
0.674
0.500
0.572
0.567
1.508
0.132
1.723
0.085
-0.190
0.849
0.192
0.848
0.200
0.482
-0.737
0.461

SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
SCT
GSC
SCGAA

IQ
0.703
0.482
-1.053
0.292
-0.579
0.562
1.347
0.177
2.890
0.004**
2.621
0.009**
2.219
0.026*
1.447
0.148
0.767
0.443
0.119
0.906

SES
0.586
0.558
0.027
0.978
-0.218
0.827
0.081
0.935
1.353
0.176
-0.308
0.758
0.649
0.516
0.581
0.561
-1.974
0.048*
0.230
0.818

Note the top entry is the Fisher ratio.
The bottom entry is the p value
* p < .05
** p < .01

HYPOTHESIS 5

The fifth hypothesis stated that there would be no significant relationships between
students' self-concept scores as measured by the subscale of the Self-Description Questionnaire,
the Self-Esteem Inventory, the Self-Concept of Academic Ability Scale, and their intelligence
level as measured by Standard Progressive Matrices. Prior to testing this hypothesis, the
correlation between IQ and all SC variables for the boys and girls was compared using the Fisher
Z statistic to decide whether the correlation coefficients for the boys and the girls were the same.
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The results of the Fisher Z statistical test for significance of difference of the correlation
coefficients for the boys and girls indicated, as in Table 17, that the value of the Fisher Z statistic
for the correlation coefficients of IQ and self-concept of peer relations (SCPEER) is 2.890, p <
0.05. This means there is a significant difference between the boys and girls in the relationship
between IQ and SCPEER. Table 14 indicates that for the boys there was no significant
relationship between IQ and SCPEER. However, a significant positive correlation (see Table 15)
was found for the girls (r = 0.224, p < 0.01). Similar results were obtained in the case of the
correlations between IQ and SCAPPR and IQ and SCPHYS. In both correlations the girls had
significantly higher correlations than the boys. In fact, as Table 14 records, no significant
relationship was found between IQ and SCAPPR or IQ and SCPHYS for the boys, whereas a
significant positive relationship between IQ and SCAPPR was found for the girls, as indicated in
Table 15 (r = 0.193, p < 0.01).

Thus significant differences between the boys and girls in the correlation between IQ and
each of the self-concepts SCPEER, SCAPPR and SCPHYS were found, and each of the three
correlations was significant for the girls but not for the boys. However, no significant differences
between the boys and the girls were found for the remaining correlations. As the results of the
Fisher Z statistical test indicate in Table 17, the value of this Fisher Z statistic for the remaining
correlations was less than the 1.96 necessary for a 0.05 level of significance. Thus, for the
remaining correlations between IQ and SC variables, the boys and girls were treated as one
population.

As Table 16 shows, the correlation between IQ and each of the self-concepts SCARAB,
SCCHEM and SCPRNT was not significant. However, significant positive correlations were
found between IQ and SCMATH (r = 0.26, p <0.01) IQ and SCT (r = 0.135, p <0.05), IQ and
GSC (r = 201, p <0.01) and IQ and SCGAA (r = 0.164, p <0.01). Since significant relationships
were found between IQ and SC variables then Hypothesis 5 was rejected.
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HYPOTHESIS 6

This hypothesis was concerned with the relationship between students' self-concept
scores as measured by the three self-concept instruments SDQ, SEI and SCAA and their
socioeconomic status as measured by the SES index.

A comparison between the boys' and girls' correlation coefficient of socioeconomic status
and self-concept variables was carried out via the Fisher Z statistical analysis, to find out the
significance of the differences between the boys' and girls' correlations regarding the above
mentioned variables.

The results of the Fisher Z statistical analysis are presented in Table 17. This table
indicates that the only significant difference between the boys' and girls' correlations of SES and
SC variables was found between SES and GSC. The value of the Fisher Z statistic for the
correlation between SES and GSC was -1.974 and p = < 0.05. This indicated that the correlation
between SES scores and GSC scores for the boys was significantly higher than that for the girls.
This is clear from Table 14 and 15, which show a significant positive correlation between SES
and GSC for the boys (r = 0.192, p = <0.05). However, no significant relationship existed for
the girls in these two variables. In fact, as Table 15 indicates, for the girls there was no
significant relationship between SES scores and any SC variables. For the remaining
correlations between SES and SC variables, boys and girls were treated as one population, since
no significant differences were found.

Table 16 which shows the correlations between SES and SC variables for the total
sample, indicates a significant negative correlation between SES and SCARAB (r = -0.11, p <
0,05). The only significant positive correlation was found between SES and SCGAA (r = 0.129,
p < 0.05). The remaining variables of SC failed to reach a significant level. On the basis of the
above results, Hypothesis 6 was rejected.
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ANALYSIS OF THE RELATIONSHIP BETWEEN ACADEMIC ACHIEVEMENT
SCORES AND SELF-CONCEPT SCORES

As mentioned earlier, Pearson product-moment correlation procedure was used as a
preliminary analysis for the research hypotheses and questions.

These analyses examine the relationship between student academic achievement scores in
Arabic language, mathematics and chemistry, and SC scores in the following areas: SCARAB,
SCMATH, SCCHEM, SCPRNT, SCPEER, SCAPPR, SCPHYS, SCT, GSC and SCAA. The
results of these analyses are presented in Table 14 for boys, Table 15 for girls and Table 16 for
boys and girls as one population. Table 17 presents the results of the Fisher Z statistical test for
significance of difference of the correlation coefficients between boys and girls on academic
achievement and self-concept variables. The result of the Fisher Z statistical test indicates that
the value of this statistic for the correlation coefficients of achievement in Arabic scores for boys
and girls and all the SC variables was less than the 1.96 necessary for a 0.05 level of significance.

Thus there were no significant differences between the boys and the girls in their
correlations between achievement scores in Arabic and all the SC subscales. Similar results were
obtained in the case of the correlation of mathematics and chemistry scores with all the SC
variables. Therefore, it can be concluded that the correlations between achievement scores in
Arabic, mathematics and chemistry with all the SC subscale scores were approximately the same
for boys and girls. Based on the above results the boys and girls were treated as one population
with regard to the correlation between academic achievement variables and SC variables.

The intercorrelation matrices for achievement and SC variables for the total sample are
shown in Table 16. This table indicates that the Arabic achievement scores were significantly
and positively correlated (p < .01) with SCAA (r = .541), SCCHEM (r = 0.323), SCMATH (r =
0.287), SCT (r = .241), SCARAB (r = .207) and GSC (r = .143). Table 16 also indicates that the
correlations between Arabic achievement and the following SC subscales were not significant:
SCPRNT (r = 074), SCPEER (r = .002), SCAPPR (r = 107), and SCPHYS (r = -0.102). In the
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case of the correlations between the mathematics achievement scores and the SC variables for the
total sample, significant positive relationships (p < .01) were found between mathematics
achievement and the following SC subscales SCMATH (r = .482), SCGAA (r = .478), SCCHEM
(r = 0.445), SCT (r = .245) and GSC (r = .133). However, the achievement scores in
mathematics were negatively correlated with the self-concept of physical ability (r = -0.173, p <
.01). The relationships between achievement in mathematics and SCPRNT, SCPEER, SCAPPR
were not significant for the total sample. Regarding the correlation between chemistry
achievement scores and SC variables for the boys and girls together, Table 16 records that
significant positive relationships (p < .01) were found between these chemistry achievement
scores and the following SC subscales : SCGAA (r = .447), SCCHEM (r = .462), SCMATH (r =
0.295) and SCT (r = .136, in this case p < .05). On the other hand, significant negative
correlations existed between chemistry achievement scores and SCPEER (r = -0.120, p < .05)
and SCPHYS (r = -0.212, p < .01). The correlations between achievement scores in chemistry
and SCARAB, SCPRNT, SCAPPR and GSC failed to reach a significant level.

JUSTIFICATION FOR STATISTICAL TECHNIQUES USED FOR TESTING
HYPOTHESES 7.8 and 9.

Multiple regression analysis was used to test hypotheses 7, 8 and 9, which stated that
there was no significant relationship between students' achievement scores in each of the three
areas of Arabic language, mathematics and chemistry and their self-concepts in the same areas
after controlling for the effects of other independent variables. As Kerlinger and Pedhazur
(1973, p., V ) pointed out, multiple regression is a powerful analytic method "that is close to the
theoretical inferential preoccupations and methods of scientific behavioural research". The
usefulness of this method is enhanced by its strength against violations of its assumptions. The
power of the method lies in its ability to discover the strength of the relationship between a
dependent variable and several independent variables; and also in its ability to ascertain whether
the effect of a certain independent variable is significant after partialing out the other
independent variables.
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The ANOVA table of the regression analysis provides an F test for the null hypothesis
that the dependent variable (e.g. achievement in Arabic language) is not related to several
independent variables (e.g. self-concept of Arabic, other self-concept variables, IQ and SES). If
this hypothesis is rejected, then the researcher will test the null hypothesis that a specific
independent variable has no effect on the dependent variable after partialing out the effect of the
other independent variables. This hypothesis is equivalent to the statement that the partial
regression coefficient of the variable of interest is zero, and is tested via a t-statistic produced by
regression analysis. Thus, regression analysis is best suited to test the hypothesis that there is no
significant relationship between achievement in a particular subject and the self-concept of that
subject after controlling for other independent variables, as stated in Hypotheses 7, 8 and 9.

An advantage of regression analysis is that it enables the researcher to compare the
regression equation of two populations. Thus, for hypothesis 7, for example, one can ascertain
whether the regression surfaces for boys and girls are coincident, parallel or neither. One can test
the null hypothesis that the intercept and the partial regression coefficient are equal for boys and
girls, i.e. whether the regression surfaces are coincident. If the hypothesis is accepted, then one
regression equation for the total population of boys and girls needs to be estimated. If the
hypothesis is rejected, then one can test the null hypothesis that the partial regression coefficients
for boys and girls are equal, i.e. whether the two regression surfaces are parallel. If this
hypothesis is accepted, then one regression equation needs to be estimated for the total
population of boys and girls. However, this equation must include sex as an independent
variable. In summary, when the regression coefficients of the boys and the girls are found not to
be significantly different, the regression surfaces are said to be parallel. In this case one can
estimate the equation of boys and girls in such a manner that the regression coefficients of the
two are equal while their intercepts may be different. However, when both the intercept and
regression coefficients of boys and girls are found not to be significantly different, the regression
surfaces are said to be coincident, i.e. boys and girls have the same regression equation. This
equation can be estimated from the total sample. If both of the above hypotheses are rejected,
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then the regression equation must be estimated separately for the boys and the girls. All of the
above comparisons are made via an F statistic.

From the above it seems clear that multiple regression analysis is most useful for testing
Hypotheses 7, 8 and 9.

Before testing the hypotheses concerning the relationship between academic achievement
in each of the three areas of Arabic language, mathematics and chemistry and self-concepts in the
same areas partialing out the effect of other variables, a preliminary analysis was conducted to
decide whether the relationships were the same for the boys and girls.

The regression of academic achievement scores in Arabic language on the self-concept
variables, IQ and SES for boys and girls was compared using sex as a dummy variable. This
comparison was done by first fitting a regression equation that included the eleven independent
variables of self-concept, IQ and SES and the sex variable as an indicator variable, and in
addition, the product of the sex variable and each of the aforementioned eleven independant
variables; thus the fitted equation included 23 independent variables. This equation was used as
a basis for testing the hypothesis that the boys' and girls' regressions are parallel and the
hypothesis that boys' and girls' regression are coincident. For the procedure of this test see Neter
and Wasserman (1974, pp. 297-366). Table 18 shows the regression of Arabic achievement on
sex, self-concept, IQ and SES variables and the products of sex, self-concept, IQ and SES.

TABLE 18
ANOVA TABLE FOR THE REGRESSION OF ARABIC ACHIEVEMENT ON SEX,
SELF-CONCEPT,IQ AND SES VARIABLES AND THE PRODUCT OF SEX, SELFCONCEPT. 10 AND SES
Source
Regression
Error
Total

DF
23
310
333

SS
75422.396
133327.604
208750.000

n = 334
MS
3279.235
430.089
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F
7.625

P
0.0001

As indicated in Table 18, this regression was significant at 0.0001. On the basis of the
above regression, equality of the regression of Arabic achievement scores on self-concept, IQ
and SES variables for the boys and girls was established.

The null hypothesis that the regression of Arabic achievement scores of the boys and girls
were parallel was accepted (F = 0.710, dF1 = 11, dF2 = 310 and p = 0.729). Consequently, a test
that the regressions of achievement scores in Arabic of the boys and girls were coincident was
conducted, for which (F = 0.666, dF1 = 12, dF2 = 310, p = 0.784). Thus the null hypothesis that
the above regressions were coincident was accepted. As a result, it can be concluded that the
regression of Arabic achievement on self-concept, IQ and SES variables is the same for boys and
girls.

As in the case of Arabic achievement, the regression of mathematics achievement scores
on self-concept, IQ and SES variables was compared for the boys and the girls using sex as a
dummy variable. As Table 19 shows, the overall regression was significant (F = 12.496, p =
0.0001)

TABLE 19
ANOVA TABLE FOR THE REGRESSION OF MATHEMATICS ACHIEVEMENT ON
SEX. SELF-CONCEPT. IQ AND SES VARIABLES.
n = 334
Source
Regression
Error
Total

DF
23
310
333

SS
678878.389
732271.611
1411150.000

MS
29516.452
2362.166

F
12.496

P
0.0001

The null hypothesis that the regressions of mathematics achievement scores of boys and
girls were parallel was accepted (F = 1.089, dF1 = 11, dF2 = 310, p = 0.370). The null
hypothesis that the above regressions were coincident was rejected. (F = 2.227, dF1 = 12, dF2 =
310, p = .012). Thus it can be concluded that the boys' and girls' regressions of mathematics
achievement scores on self-concept, IQ and SES are parallel but have different intercepts. On
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the basis of these results it could be assumed that the partial regression coefficients are similar
for boys and girls while the intercepts are different. This calls for one regression equation for the
total sample that includes the sex variable in addition to the other independent variables.

As in the case of Arabic and mathematics achievement, the regression of chemistry
achievement scores on self-concept, IQ and SES was compared for the boys and girls using sex
as a dummy variable. Table 20 shows the analysis of variance for this regression in which F =
11.75, and p was significant at 0.0001 level.

TABLE 20
ANOVA TABLE FOR THE REGRESSION OF CHEMISTRY ACHIEVEMENT ON SEX,
SELF-CONCEPT. IO AND SES VARIABLES.
Source
Regression
Error
Total

DF
23
310
333

SS
62211.561
71388.439
133600.000

n = 334
MS
2704.850
230.285

F
11.746

P
0.0001

On the basis of the above regression, a test was conducted of the hypothesis that boys' and
girls' regressions of their achievement scores in chemistry were parallel, and it was found to be
not significant (F = 1.499, dF1 = 11, dF2 = 310, p = 0.131). A second test of the hypothesis that
the regressions of chemistry scores for the boys and girls were coincident was also insignificant
(F = 1.670, dF1 = 12, dF2 = 310, p = 0.072). On the basis of the last two tests, the boys and girls
could be treated as one population with regard to the regression of chemistry achievement scores
on self-concept, IQ and SES variables.

The previous analysis was a preliminary one to decide whether the relationship between
each of the three areas of academic achievement Arabic language, mathematics, chemistry and
self-concepts in the same areas after controlling for other independent variables was the same in
each case for the boys and girls. On the basis of the above results obtained from the three
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regression analyses, the boys and girls could be treated as one population with regard to the
regression of Arabic and chemistry achievement on self-concept, IQ and SES variables; but for
the regression of mathematics achievement on self-concept, IQ and SES this was not so, although
one regression equation would be used if sex were included in the regression analysis.

HYPOTHESIS 7

This hypothesis stated that there was no significant relationship between students'
achievement scores in Arabic language and their self-concept of Arabic after partialing out the
effects of other independent variables. On the basis of previous results, Arabic achievement
scores were regressed on the scores of self-concept in Arabic, mathematics, chemistry, parental
relations, peer relations, physical appearance, physical abilities, general self-concept, selfconcept of general academic ability, intelligence and socioeconomic level, using the total sample
of boys and girls. Table 21 gives the results of the analysis of variance for this regression.

TABLE 21
SUMMARY OF THE ANALYSIS OF VARIANCE FOR REGRESSION OF ARABIC
ACHIEVEMENT ON SC. SES and IQ
Source
Regression
Error
Total

DF
11
322
333

SS
71983.539
136766.461
208750.000

n = 334
MS
6453.958
424.741

F
15.407

P
0.0001

The above table shows that the overall regression is significant (F = 15.407, p = 0.0001).
The R-square for this regression is 0.345, which means that the independent variables account for
about 34% of the variance of achievement in Arabic. Table 22 shows the partial regression
coefficients of the independent variables and the results of the test of significance regarding these
coefficients.
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TABLE 22
SUMMARY OF THE PARTIAL REGRESSION COEFFICIENTS OF ARABIC
ACHIEVEMENT SCORES ON SC, 10 AND SES VARIABLES.

n=334
Variables

Partial
Regression
Coefficients

Standardized
Partial reg.
Coefficient

Standard
Error

Intercep
SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
GSC
SCGAA
IQ
SES

33.480
0.322
0.069
0.267
-0.122
-0.297
0.224
-0.516
-0.049
2.189
0.455
0.287

0.000
0.085
0.019
0.075
-0.032
-0.074
0.046
-0.141
-0.009
0.454
0.127
0.082

13.839
0.191
0.198
0.201
0.203
0.261
0.299
0.192
0.310
0.279
0.170
0.164

t

2.419
1.685
0.349
1.333
-0.603
-1.139
0.750
-2.691
-0.159
7.833
2.611
1.748

P

0.0161
0.0929
0.7275
0.1833
0.5469
0.2557
0.4537
0.0075
0.8737
0.0001
0.0094
0.0815

As Table 22 reveals, the partial regression coefficient for self-concept in Arabic was
0.322 and the corresponding t-value was 1.685. This indicates that the effects of self-concept in
Arabic language on achievement in Arabic after partialing out the effects of self-concept of
mathematics, chemistry, parental relations, peer relations, physical appearance, physical ability,
general self-concept and self-concept of general academic ability, intelligence and
socioeconomic status were not significant. Thus, the null hypothesis 7 is retained. It should be
noted that the effect of each of the self-concepts of physical ability and general academic ability,
and IQ after partialing out the effect of other ten independent variables was significant. While
the partial coefficients for IQ and self-concept of general academic ability were positive, the
partial coefficient for self-concept of physical ability was negative. The latter sign indicates that
achievement scores decrease as self-concept of physical ability scores increase.

114

HYPOTHESIS 8

This hypothesis concerned the effect of self-concept of chemistry on achievement in
chemistry after partialing out the effect of the other self-concepts, IQ and SES variables. The
achievement scores in chemistry were regressed on all independent variables. Table 23 shows
the analysis of variance for this regression.

TABLE 23
SUMMARY OF THE ANALYSIS OF VARIANCE FOR REGRESSION OF CHEMISTRY
ACHIEVEMENT ON SC, IQ and SES.
n = 334
Source
Regression
Error
Total

DF
11
322
333

SS
57596.598
76003.402
133600.000

MS
5236.054
236.035

F
22.183

P
0.0001

As is illustrated in Table 23 the overall regression was significant (F = 22.183, p = .0001).
The R-square for this regression was .431 which means that about 43% of the variance of
chemistry achievement is explained by the independent variables. Table 24 reveals the partial
coefficients and the results of the corresponding significance test for the above regression.
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TABLE 24
SUMMARY OF THE PARTIAL REGRESSION COEFFICIENTS OF CHEMISTRY
ACHIEVEMENT ON SC. IQ and SES.
n = 334
Variable

Intercep.
SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
GSC
SCGAA
IQ
SES

Partial
reg.Coef.

15.481
-0.508
0.138
0.990
0.038
-0.415
-0.031
-0.539
-0.187
1.393
0.250
0.181

Standard

Standardized
part.reg.
coeff.

Error

0.000
-0.168
0.049
0.346
-0.012
-0.129
-0.008
-0.184
-0.041
0.361
0.089
0.065

10.317
0.142
0.147
0.150
0.151
0.194
0.223
0.143
0.231
0.208
0.127
0.122

t

1.501
-3.573
0.939
6.622
-0.253
-2.137
-0.139
-3.770
-0.809
6.890
1.966
1.479

P

0.1344
0.0004
0.3483
0.0001
0.8007
0.0333
0.8891
0.0002
0.4192
0.0001
0.0502
0.1400

As shown in Table 24 the effect of self-concept of chemistry on achievement in chemistry
after partialing out the effect of all other self-concepts, IQ and SES variables was significant (t .--6.622, p = 0.0001). The standardized coefficients for self-concept in chemistry were about 0.35,
which means that a change of one standard deviation of self-concept in chemistry results in a
change of 0.35 in standard deviation of achievement in chemistry scores. In comparison, the
standardized coefficient for self-concept of chemistry is slightly smaller than that for self-concept
of general academic ability and considerably higher than the remaining standardized coefficients.

The above results led to the rejection of the null hypothesis 8. In addition to the
regression coefficients for self-concept of chemistry, the coefficients for self-concept of physical
ability, self-concept of general academic ability and IQ are also significant, and the only negative
coefficient is that of self-concept of physical ability, which agrees with the result obtained from
regression of Arabic language achievement scores on the independent variables.
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HYPOTHESIS 9.

This hypothesis stated that there was no significant relationship between students'
achievement scores in mathematics and their self-concept of mathematics after partialing out the
effects of the other independent variables (other self-concepts, IQ and SES). It should be
recalled that the results obtained from the previous analysis conducted to decide whether the
regression of achievement scores in Arabic, chemistry and mathematics on self-concepts, IQ and
SES variables were the same for the boys and girls, indicated that the partial regression
coefficients of mathematics achievement scores on self-concepts, IQ and SES were the same for
the boys and girls while the intercepts were different. This result led to one regression equation
for the total group (boys and girls) but included the sex variable in addition to the other
independent variables. Thus, the achievement scores in mathematics were regressed on sex in
addition to the other independent variables (self-concepts, IQ, SES). Table 25 gives the results
of the analysis of variance for this regression.

TABLE 25
SUMMARY OF THE ANALYSIS OF VARIANCE FOR THE REGRESSION OF
MATHEMATICS ACHIEVEMENT ON SC, IQ, SES AND SEX.
n = 334
Source

DF

Regression
Error
Total

12
321
333

SS
650592.475
760557.525
1411150.000

F

MS
54216.040
2369.338

22.882

P
0.0001

As recorded in Table 25, the overall regression was significant (F = 22.882, p = 0.0001).
The R-square for this regression was 0.46, which means that 46% of the variance of mathematics
achievement can be attributed to the self-concepts, IQ, SES and sex.

The partial regression coefficients of the above regressions are shown in Table 26.
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TABLE 26
SUMMARY OF THE PARTIAL REGRESSION COEFFICIENTS OF MATHEMATICS
ACHIEVEMENT ON C. IQ SES AND SEX,
Variable

Partial
reg.coef.

Standardized
partial
reg.coeff.

Intercep.
Sex
SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
GSC
SCGAA
IQ
SES

4.159
21.814
-1.639
2.737
1.941
-0.594
-0.327
-0.494
-1.510
0.022
3.713
0.266
0.599

0.000
0.168
-0.167
0.296
0.209
-0.059
-0.031
-0.039
-0.158
0.001
0.296
0.029
0.066

n = 334
Standard
Error

32.871
5.688
0.451
0.470
0.475
0.479
0.616
0.715
0.458
0.734
0.660
0.408
0.388

t

0.127
3.835
-3.631
5.820
4.086
-1.240
-0.531
-0.691
-3.294
0.030
5.624
0.653
1.542

P

0.8994
0.0002
0.0003
0.0001
0.0001
0.2159
0.5960
0.4899
0.0011
0.9764
0.0001
0.5144
0.1240

Table 26 shows that the effect of self-concept of mathematics on mathematics
achievement scores after partialing out the effect of the other independent variables was
significant (t = 5.820, p = 0.0001). The partial coefficients of self-concept of mathematics was
approximately equal to that of self-concept of general academic ability and was higher than all
the other coefficients. The only other significant coefficients were those relating to self-concept
of chemistry, self-concept of general academic ability and self-concept of physical ability. The
latter was negative, like the regression of Arabic and chemistry achievements. Thus the null
hypothesis 9 was rejected.

JUSTIFICATION FOR STATISTICAL TECHNIQUES USED FOR TESTING
RESEARCH QUESTIONS 1,2 and 3.

Research questions 1, 2 and 3 given in Chapter 1 concern the relative contributions of the
self-concepts, IQ and SES variables to the variance of each of the three achievement variables :
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Arabic, mathematics and chemistry. In other words, the questions relate to the power of each of
these independent variables in predicting the dependent achievement variables.

The regression model selection procedures were best suited for answering each question.
There are several model selection procedures, among which are forward selection, backward
selection, stepwise, maximum R2 improvement, minimum R2 improvement and all possible
subsets selection. The method implemented in this study was the stepwise method, which
incorporates both the forward and backward strategies. The stepwise method selects the best
subset of independent variables in the light of their contribution to the model. It begins with a
model that does not contain any independent variable. Then for each independent variable an F
statistic that reflects that variable's contribution to the model is computed. The variable with the
highest F statistic is then entered in the model. However, the significance level of each variable
entered must be higher than a level specified a priori by the researcher. After more than one
variable is entered, the F statistics of all the variables in the model are checked. Any variable
whose F statistic is not significant at a level specified a priori by the researcher is deleted from
the model. The stepwise process ends when no variable can be entered or deleted.

As a result of the stepwise process, one ends with a subset of the independent variables
that best contribute to the variance of the dependent variable in a certain sense. Thus one can
judge the relative contribution to predicting achievement of the self-concept, IQ and SES
variables as was done in this study.

To answer research questions 1, 2 and 3 a stepwise regression of each set of Arabic,
mathematics and chemistry achievement scores on the independent variables of self-concept of
Arabic, mathematics, chemistry, parental relations, peer relations, physical appearance, physical
ability, general academic ability, IQ and SES was conducted using a significant level of 0.05.
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RESEARCH OUESTION 1

Regarding the first research question which concerns the relative contributions of the
independent variables of self-concept, IQ and SES on predicting academic scores in Arabic
language, Arabic achievement scores were regressed on all independent variables. Table 27
shows a summary for the stepwise regression in the case of Arabic achievement.

TABLE 27
SUMMARY FOR THE STEPWISE REGRESSION OF ACHIEVEMENT IN ARABIC ON
SC. TO AND SES VARIABLES,
Step
No.

Variable
entered

1
2
3

SCGAA
SCPHYS
IQ

Variable
removed

g = 334
Rh
IncrReped
0.292
0.313
0.327

0.292
0.021
0.014

F

P

136.995
9.867
7.006

0.0001
0.0018
0.0085

Table 27 indicates that self-concept of general academic ability (SCGAA) was entered
first and it accounted for about 29% of the variance of achievement in Arabic. Self-concept of
physical ability (SCPHYS) was entered next and it accounted for an additional 2% of the
variance. IQ was entered last, accounting for an additional 1% of the variance. None of the
remaining variables met the criteria for entry, and in the three steps none of the variables was
removed. It should be noted that self-concept of Arabic (SCARAB), mathematics, chemistry,
general self-concept and socioeconomic status, which all had a significant zero order correlation
with achievement in Arabic, were not included in the final solution, whereas self-concept of
physical ability, which had a non-significant zero order correlation, was included.

RESEARCH QUESTION 2

To answer Research Question 2 regarding the relative contributions of the independent
variables of self-concept, IQ and SES on predicting academic achievement scores in chemistry, a
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stepwise regression of chemistry achievement on self-concept, IQ and SES variables was
conducted. Table 28 provides a summary of this regression.

TABLE 28
SUMMARY TABLE FOR THE STEPWISE REGRESSION OF ACHIEVEMENT IN
CHEMISTRY ON SC. 10 AND SES VARIABLES.
n = 334
Step Variable
entered
1
2
3
4
5
6

SCGAA
S CCHEM
SCPHYS
SCARAB
SCPEER
IQ

Variable
removed

-

Incrpsed
R.'

R2
0.227
0.291
0.362
0.402
0.416
0.425

0.227
0.063
0.072
0.039
0.014
0.009

F

P

97.667
29.549
37.147
21.689
8.083
4.972

0.0001
0.0001
0.0001
0.0001
0.0047
0.0264

As in the case of Arabic achievement, self-concept of general academic ability (SCGAA)
was entered first, followed by self-concept of chemistry (SCCHEM), self-concept of physical
ability (SCPHYS), self-concept of Arabic language (SCARAB), self-concept of peer relations
(SCPEER) and finally IQ. The remaining variables did not enter the equation and none of the
variables was removed after entering the equation. The additional R square after the first
variable was entered ranged from 0.06 to 0.009. The most important contributions were those
made by SCGAA, SCCHEM, SCPHYS and SCARAB. It should be noted that SCARAB, which
was included in the final solution, had a non-significant zero order correlation with achievement
in chemistry, while self-concept of mathematics (SCMATH), which had a significant zero order
correlation, was not included.
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RESEARCH QUESTION 3

For Research Question 3, which concerned the relative importance of the contributions of
the independent variables (self-concepts, IQ and SES) to the variance of the dependent variable
(academic achievement in mathematics), a stepwise regression of mathematics scores on all
independent variables was conducted. It will be recalled that the regressions of the boys and the
girls were different in intercept, and as a result sex was entered as one of the regressors. Table
29 recorded a summary of the stepwise regression of mathematics achievement scores on all the
independent variables.

TABLE 29
SUMMARY TABLE OF STEPWISE REGRESSION OF ACHIEVEMENT IN
MATHEMATICS ON SC. TO AND SES.
Step Variable
entered
1
2
3
4
5
6

SCMATH
S CGAA
SCPHYS
SCARAB
S CCHEM
SEX

Variable
removed

_
_

R2

n = 334
Ingeased
R'

0.232
0.318
0.368
0.400
0.429
0.450

0.232
0.086
0.050
0.032
0.029
0.021

F
100.489
41.476
26.010
17.459
16.672
2.580

P
0.0001
0.0001
0.0001
0.0001
0.0001
0.0004

Table 29 indicates that self-concept of mathematics (SCMATH) was entered first and
accounted for about 23% of the variance of mathematics achievement; followed by SCGAA,
which accounted for an additonal 8.6%; SCPHYS, which accounted for another 5%; SCARAB
and SCCHEM, which accounted for a further 3% each; and finally sex, which accounted for only
2%.

It should be noted that SCARAB, which had a non-significant zero order correlation with
mathematics achievement scores, was entered in the final solution, while general self-concept
and IQ, which had significant zero order correlations, were not included.
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JUSTIFICATION FOR STATISTICAL TECHNIOUES USED FOR TESTING
RESEARCH QUESTION 4,

The fourth Research Question stated in Chapter 1 concerns the relationship between all
the independent variables of self-concepts as a group and all the dependent variables of
achievement as another group. As Kerlinger and Pedhazur (1973) pointed out, canonical
correlation analysis is the most appropriate method for tackling such questions.

Canonical correlation analysis can be viewed as a generalization of multiple regression
analysis. Whereas in regression analysis the relationship of one dependent variable to several
independent variables is investigated, in canonical correlation it is the relationship of several
dependent variables to several independent variables which is examined. Moreover, while
multiple regression summarizes the strength of the relationship via the multiple correlation
coefficient, canonical correlation analysis summarizes the strength of the relationship via several
correlation coefficients. The number of these coefficients is equal to the number of the
dependent or independent variables, whichever is smaller. These correlations are ordered in
value so that the first correlation is the highest and the last correlation is the lowest.

Although the canonical procedure produces several canonical correlations, not all of these
correlations are necessarily significant. An F test is available that indicates which correlations
are significant. If the first canonical correlation is significant, then there exists a linear
combination of the dependent variables and a linear combination of the independent variables
that are significantly correlated. Likewise, if the second canonical correlation is significant, there
exists a second pair of linear combinations that are significantly correlated. Corresponding to the
last significant correlation is a pair of linear combinations that are significantly correlated. The
coefficients of the linear combinations show the manner in which these linear combinations are
formed. The linear combinations are usually called 'canonical variates'.

The canonical variates are interpreted in much the same way as in factor analysis.
Correlations between the dependent variables and their canonical variate and correlations
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between the independent variables and their canonical variate are used to give meaning to these
variates.

Therefore canonical correlation analysis provides not only indications of the strength of
the relationship between a set of independent variables and a set of dependent variables, but also
some information about the nature and source of the multiple links between the two sets.

RESEARCH OUESTION 4

Canonical correlation analysis with academic achievement in Arabic language,
mathematics and chemistry as dependent variables and self-concept of Arabic (SCARAB), selfconcept of mathematics (SCMATH), self-concept of chemistry (SCCHEM), self-concept of
parental relations (SCPRNT), self-concept of peer relations (SCPEER), self-concept of physical
appearance (SCAPPR), self-concept of physical ability (SCPHYS), general self-concept (GSC)
and self-concept of general academic ability (SCGAA) as independent variables was done to
answer research question 4, which concerned the relationship between all the independent
variables of self-concepts and all the dependent variables of academic achievement. In this
analysis SES and IQ was partialed out of both sets of variables. The analysis was also done for
the boys and the girls separately.

Table 30 shows the value of the canonical correlations, their approximate standard error,
and the results of the significance tests for the boys and girls.
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TABLE 30
CANONICAL CORRELATION BETWEEN ACHIEVEMENT AND SELF-CONCEPT
VARIABLES (BOYS AND GIRLS)

Boys (n = 157)
No
1.
2.
3.

Canonical
correlation
0.640
0.453
0.357

Standard
Error
0.048
0.064
0.070

F

p

5.533
3.607
3.016

0.0001
0.0001
0.0055

Girls (n = 177)
No
1.
2
3

Canonical
correlation
0.677
0.485
0.378

Standard
Error
0.041
0.058
0.064

F

P

7.500
4.816
3.935

0.0001
0.0001
0.0005

The values of the three canonical correlations were almost the same for the boys and the
girls, as shown in Table 30. The largest difference was between the first canonical correlations
and was equal to .037. Thus, it can be concluded that as far as the value of canonical correlations
is concerned, there was no difference between the boys and girls. As Table 30 indicates, the first
canonical correlation tended to be high while the second and the third tended to be moderate, and
all three of them were significant. This indicates that there were three significant independent
links between achievement in the three subjects considered and the self-concept variables for
both sexes.

Table 31 shows the correlations between each achievement variable and their
corresponding canonical variate. It also shows the correlations between each self-concept
variable and their corresponding canonical variate for both the boys and girls.
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TABLE 31
CORRELATIONS BETWEEN THE ACHIEVEMENT VARIABLES, SC VARIABLES
AND THEIR CORRESPONDING CANONICAL VARIATES (CANONICAL
STRUCTURE)

Boys (n = 157)
Canonical variates
2
1

Type of
variable

Variable

Achievement
Dependent

ARABIC
MATH
CHEM

0.737
0.957
0.941

0.650
0.016
-0.150

-0.184
0.288
-0.303

Selfconcept
Independent

SCARAB
SCMATH
SCCHEM
SCPRNT
SCPEER
SCAPPR
SCPHYS
GS C
SCGAA

0.117
0.608
0.647
0.003
-0.209
-0.088
-0.234
0.048
0.811

0.843
0.053
-0.212
0.144
0.135
0.256
0.040
0.302
0.427

0.048
0.727
0.043
0.148
0.580
0.524
0.270
0.350
-0.078

3

Girls ( n = 177)
Type of
variable

Variable

Achievement
Dependent

ARABIC
MATH
CHEM

0.696
0.890
0.962

0.404
-0.403
0.168

0.593
0.213
-0.216

Selfconcept
Independent

SCARAB
SCMATH
SCCREM
SCPRNT
SCPEER
SCAPPR
SCPHYS
GSC
SCGAA

-0.080
0.409
0.721
0.043
-0.098
0.072
-0.345
0.110
0.661

0.429
-0.569
0.114
0.001
-0.072
0.165
0.017
-0.138
0.316

0.574
0.595
0.017
0.117
0.411
0.403
0.235
0.315
0.598

Canonical variates
2
1

3

It is clear, as Table 31 indicates, that the correlations between the achievement variables
and their canonical variates were not very similar for the girls and boys, although the pattern was
more similar for the first canonical variate than for the other two. For example, as shown in
Table 31, the correlations between achievement in mathematics and chemistry and the first
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canonical variate were each above .90 for the boys and above .89 for the girls. At the same time,
the correlation between achievement in Arabic and the first canonical variate was about 0.74 for
the boys and .70 for the girls. As for the second canonical variate, the correlation for Arabic
achievement was .65 for the boys and .40 for the girls. For the same canonical variate the
correlation of mathematics for boys was close to zero, while the correlation for the girls was .40.
As for the correlations between the self-concept variables and their canonical variates, the degree
of similarity between the girls' and boys' results decreases as we go from the first canonical
variates to the second and the third canonical variates. In view of the above, the canonical
variates should be interpreted separately for boys and girls.

Table 31 indicates that the correlations between achievement scores in Arabic,
mathematics and chemistry and their corresponding canonical variates were 0.737, 0.957 and
0.941 respectively. This means that the first canonical variate in the case of the boys was mainly
achievement in mathematics and chemistry (Science achievement), although we cannot ignore
the contribution of Arabic achievement to this canonical variate. The positive correlation for the
self-concept of general academic ability, self-concept of chemistry and self-concept of
mathematics were in descending order, .811, .647 and .608. The other correlations are
substantially smaller. Thus, the first self-concept canonical variates reflect self-concept in
mathematics and chemistry (science self-concept). It seems the contribution of self-concept of
general academic ability was high because this canonical variate is concerned with both
mathematics and chemistry (self-concept in science). The conclusion appears to be that the first
link between the achievement variables and self-concept variables for the boys refers mainly to
mathematics and chemistry.

Table 31 shows that for the girls, the correlations between achievement scores in Arabic,
mathematics and chemistry and their first canonical variates were .696, .890 and .962
respectively. As in the case of the boys, it seems that the first canonical variates reflect mainly
achievement in mathematics and chemistry (science achievement). As for the canonical variate
for self-concepts, the highest correlations were self-concept of chemistry .721, self-concept of
general academic ability .661 and self-concept of mathematics .409. The correlation for self-
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concept of physical ability is moderate in absolute value and negative (-.345). All the other
correlations were negligible. These results indicate that this canonical variate reflects selfconcept in science achievement. The rather high contribution of self-concept of general
academic ability may be due to the fact that the self-concept in this instance reflects a broad
academic area. Thus, for both the boys and girls the first links between achievement and selfconcept relate to mathematics and chemistry subjects.

In the second achievement canonical variate for boys, the correlation of Arabic was
substantially higher than those of the other two academic subjects (0.65 as compared to 0.016
and -0.150). This indicates that for boys the second achievement canonical variate reflects
achievement in Arabic. The highest correlation between the self-concept variables and their
second canonical variate belong to self-concept of Arabic (0.843), self-concept of general
academic ability (0.427), and general self-concept (0.302). The other correlations are negligible
compared to the above correlations. According to these results, the second canonical variate
could be interpreted as self-concept of Arabic. It should be noted here that the correlation of
self-concept of general academic ability is half that of self-concept of Arabic. As a result, the
second link between self-concept and achievement for the boys is related to the subject of
Arabic.

For the girls, as shown in Table 31, the correlation of Arabic achievement scores with the
second achievement canonical variate was 0.404, while the corresponding correlation of
mathematics was -0.403 and the correlation of chemistry was 0.168. Thus, the correlations of
Arabic and mathematics were equal in absolute value but opposite in sign, while the correlation
of chemistry was substantially smaller. These results indicate that the second canonical variate
for girls relates to achievement in Arabic. As for the self-concepts, for the second canonical
variate (recorded in Table 31) the highest correlation belongs to self-concept of Arabic (0.429),
self-concept of mathematics (-0.569) and self-concept of general academic ability (0.316). The
other correlations are substantially smaller. Since the correlation of self-concept for Arabic is
positive and that for mathematics is negative and both are higher than that of self-concept of
general academic ability, the second self-concept canonical variate for the girls could be
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interpreted as self-concept of Arabic. Thus, for the girls as for the boys, the second link between
self-concept and achievement refers to the subject-matter of Arabic.

Referring to Table 31, for the third achievement canonical variate for the boys, the only
positive correlation is that of mathematics: 0.288. This indicates that this third canonical variate
reflects achievement in mathematics. Regarding the self-concept, the highest correlations for the
self-concept variables with the third self-concept canonical variate are for self-concept of
mathematics (0.727), self-concept of peer relations (0.580), self-concept of physical appearance
(0.524) and general self-concept (0.350). However, other correlations are substantially smaller.
This indicates that this canonical variate reflects mainly self-concept in mathematics, although
we cannot ignore the contributions of self-concept of peer relations, self-concept of physical
appearance and general self-concept. This means that the third link is between achievement in
mathematics and self-concept of mathematics and to a lesser degree to non-academic selfconcepts.

In the case of the girls, Table 31 indicates that the correlation of Arabic achievement with
the third canonical variate is 0.593, which is high compared to the correlation of mathematics at
0.213 and chemistry at -0.216. This result indicates that this canonical variate reflects
achievement in Arabic. As for the self-concept canonical variate, the highest correlations are for
self-concept of general academic ability (0.595) and self-concept of mathematics (0.595), selfconcept of Arabic (0.574), self-concept of peer relations (0.411), self-concept of physical
appearance (0.403) and general self-concept (0.315). The contributions of the academic selfconcept variables to this canonical variate are higher than the corresponding contributions of
non-academic self-concept variables. However, within each set of variables the contributions of
the individual variables are comparable. Therefore, although it would be difficult to give a label
to this canonical variate, in general it tends to reflect academic self-concept more than nonacademic self-concept.

It should be noted that the third link between achievement and self-concept is not the
same for the boys and the girls.
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From the values of the canonical correlations and the preceding interpretation of the
canonical variate based on the structure matrices, it would seem that the first two links for both
the boys and girls are between achievement scores and academic self-concept in the same areas,
while the third link reflects both academic and non-academic self-concept for both sexes.
However, the first canonical correlation is high for both the boys and girls (0.640 and 0.677
respectively) and the second is moderate for both sexes (0.453 and 0.485 respectively), while the
third tends to be low (0.357 and 0.378 respectively). This means that the most important links
are between achievement and academic self-concept.

To investigate the practical significance of the three canonical variates, a redundancy
analysis was carried out as recommended by Levine (1977, p.22-25). According to this analysis
32% of the achievement trace is accounted for by the first self-concept canonical variate in the
case of the boys, while the corresponding percentage for girls is about 34%. Also, about 3% of
the achievement trace is accounted for by the second self-concept canonical variate for both
sexes. As for the third self-concept canonical variate, only about 1% of the achievement trace
(generalized variance) is accounted for by the third self-concept canonical variate in the case of
the boys and about 2% in the case of the girls. For details of computation and the meaning of the
redundancy coefficient see Appendix 12.

Thus, although the three canonical correlations are statistically significant, it seems that
the first one is by far the most practically significant one. Although the second one is
substantially less important it cannot be ignored completely. As for the third link, the percentage
of explained trace is too low to be considered as having any practical significance.

It should be recalled that the first link was between achievement in mathematics,
chemistry and to a lesser degree Arabic on the one hand; and self-concept of mathematics, selfconcept of chemistry and self-concept of general academic ability on the other hand. The second
link was between achievement in Arabic and self-concept of Arabic.
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From this interpretation and the redundancy analysis it seems that the relationship
between achievement and academic self-concept (specific and general) is far stronger than the
relationship between achievement and general or non-academic self-concept.

SUMMARY OF THE RESULTS AND DATA ANALYSIS

This chapter has presented the results of the statistical analyses performed on the data
collected for this study. The data analyses focused on 9 research hypotheses and 4 research
questions presented in the first chapter. The first four research hypotheses were concerned with
the differences between the boys' and girls' mean scores on self-concepts. The independent t-test
was performed to investigate sex differences in self-concepts. The following results were
obtained from t-analyses:

1.

The girls had significantly higher self-concept mean scores than the boys in mathematics
self-concept, chemistry self-concept, self-concept of physical appearance, self-concept of
general academic ability, and in the total scores on the Self Description Questionnaire
scale.

2.

The boys had significantly higher mean scores in self-concept of physical ability than
those of the girls.

3.

There were no significant differences between the boys and the girls in their mean scores
on self-concept of Arabic language, self-concept of parental relations, self-concept of
peer relations and general self-concept.

The fifth research hypothesis focused on the relationship between the students' selfconcepts scores and their intelligence levels. The Pearson product-moment correlation procedure
was used to investigate the above-mentioned relationships and the Fisher Z test was employed to
compare the boys' and girls' correlations.
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The results of the statistical analysis indicated that a significant positive relationship
existed for the girls but not for the boys, between IQ and self-concept of peer relations, selfconcept of physical appearance, and self-concept of physical ability. In addition to this, a
significant positive correlation was found for the total sample (boys and girls) between IQ and
self-concept of mathematics, self-concept of general academic ability, general self-concept and
total scores for the Self Description Questionnaire. However, IQ was uncorrelated with selfconcept of Arabic language, self-concept of chemistry and self-concept of parental relations:

The concern of the sixth research hypothesis was the relationship between students'
socioeconomic status and their self-concepts scores. This hypothesis also was tested via Pearson
product-moment correlation and the differences between boys and girls were checked by the
Fisher Z statistic. The results obtained from statistical analysis indicate that the only significant
differences between the boys' and girls' correlations on SES and SC were observed in SES and
general self-concept. A significant positive correlation for the boys was found between SES and
GSC, whereas this correlation was not significant for the girls. However, for the total sample a
significant positive correlation was found between socioeconomic status and self-concept of
general academic ability. Socioeconomic status scores were negatively correlated with selfconcept of Arabic. Finally, there were no significant correlations between SES and the
remaining SC variables for the total sample.

A simple correlation between the students' achievement scores and their self-concept
scores was investigated separately for the boys and the girls and for the total sample. The
differences between the boys' and girls' correlations also were investigated via the Fisher Z
statistic. This analysis was carried out to provide a clear picture of how self-concept and
academic achievement were related, and as a preliminary analysis for hypotheses 7, 8 and 9, and
for the four research questions.

In this study, there were no significant differences between the boys and the girls in their
correlations between achievement scores and self-concept scores. Thus, both the boys and girls
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were treated as one population regarding the correlations between academic achievement scores
in Arabic, mathematics and chemistry, and the self-concepts scores. The results, as reported
earlier, indicate that the Arabic achievement scores were significantly and positively correlated
with SCGAA (r = .54), SCCHEM (r = .32), SCMATH (r = .28), SCT (r = .24), SCARAB (r =
.20) and GSC (r = .14). However, there were no significant relationships between students'
achievement scores in Arabic language and SCPRNT, SCPEER, SCAPPR or SCPHYS.
Regarding achievement in mathematics, a significant positive relationship was found between
students' mathematics achievement scores and SCMATH (r = .48), SCGAA (r = .47), SCCHEM
(r = .44), SCT (r = .24) and GSC (r = .13). However, a negative correlation between
mathematics achievement scores and self-concept of physical ability was found (r = -.17). The
relationships between mathematics and SCPRNT, SCPEER and SCAPPR were not significant.
Finally, regarding the correlations between the students' achievement scores in chemistry and SC
variables, the results revealed that a significant positive correlation existed between chemistry
scores and SCGAA (r = .47), SCCHEM (r = .46), SCMATH (r = .29) and SCT (r = .13). Also, a
significant but negative correlation was found between chemistry achievement scores and
SCPEER (r = -.12) and SCPHYS (r = -.12). The relationships between chemistry and SCARAB,
SCPRNT, SCAPPR and GSC were not significant.

The last three research hypotheses focused on the relationships between students'
achievement scores in each of the three areas of Arabic, mathematics and chemistry, and their
self-concepts in the same areas after controlling for the effects of other independent variables.
Multiple regression analysis was used to test these hypotheses. At the first step, the regressions
of academic achievement scores in Arabic, mathematics and chemistry on self-concepts, IQ and
SES for the boys and the girls were compared using sex as a dummy variable. The comparison
was carried out to decide whether the relationships were the same for the boys and the girls. The
results of this comparison indicated that the regression of achievement scores in Arabic and
chemistry on self-concepts, IQ and SES was similar for the boys and the girls.

Thus, the boys and girls were treated as one population regarding the regression of Arabic
and chemistry achievement on SC, IQ and SES. However, for mathematics the partial regression
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coefficients were the same for the boys and girls but had different intercepts. This led to one
regression equation for the total sample, but sex was also included as a regressor.

The results of regression analysis showed that the effects of self-concept in Arabic
language on achievement in Arabic after controlling for other self-concepts variables, and on IQ
and SES were not significant. The partial regression coefficient for self-concept in Arabic was
0.322 and the corresponding t-value was 1.685. Self-concept of general academic ability and IQ
had significant effects on achievement in Arabic even after independent variables were
statistically controlled. For the regression of chemistry achievement on SC, IQ and SES, the
overall regression was significant (F = 22.183, p = .0001). The R 2 for this regression was .43.
The relationship between chemistry achievement scores and self-concept of chemistry for the
students was significant even when controlled for the effect of other independent variables. (t =6.622, p = .0001). The standardized coefficient for chemistry self-concept was 0.35.

The regression of mathematics achievement scores on SC, IQ and SES was significant (F
= 22.882, p = 0.0001). The R 2 was .46. The effect of SCMATH on mathematics achievement
scores after controlling for the other independent variables was significant (t = 5.820, p
0.0001). The partial coefficient of self-concept of mathematics was .29. Self-concept of
chemistry and self-concept of general academic ability were also positively related to
achievement in mathematics when other variables were statistically controlled.

Research questions 1, 2 and 3 were concerned with the relative contributions of the SC,
IQ and SES variables to the variance of each of the three achievement variables. A stepwise
regression analysis procedure was used to test the power of each of the independent variables in
predicting the dependent achievement variables. In the case of achievement scores in Arabic,
self-concept of general academic ability made the most important contribution in predicting these
scores. SCGAA accounted for 29% of the variance of achievement in Arabic. SCPHYS and IQ
also contributed to this variance.
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The results of the stepwise regression of achievement scores in chemistry on SC, IQ and
SES showed that the most important significant contribution to the predicting of chemistry
achievement scores was made by self-concept of general academic ability, followed by
SCCHEM, SCPHYS, SCARAB, SCPEER and IQ. SCGAA accounted for about 22% of the
variance of achievement in chemistry. The additional R 2after SCGAA ranged from .06 to .009.

In the case of mathematics achievement scores, self-concept of mathematics made a
significant and unique contribution to the prediction of achievement scores in mathematics and
accounted for 23% of the variance of mathematics achievement, followed by SCGAA, SCPHYS,
SCARAB, SCCHEM and sex.

The final research question was concerned about the relationship between all the
independent variables of self-concepts as a group and all the dependent variables of achievement
as another group. Canonical correlation analysis was used to answer this research question. The
analysis was done for boys and girls separately.

The results of this analysis revealed that there were three independent links between
achievement in the three subjects and self-concept variables for both the boys and girls. The
values of the three canonical correlations were almost the same for the boys and girls and all of
them were significant.

The first link was between achievement in mathematics, chemistry and to a lesser degree
in Arabic on the one hand; and self-concept of mathematics, self-concept of chemistry and selfconcept of general academic ability on the other hand. The second link was between achievement
in Arabic and self-concept of Arabic. The third link reflected both academic and non-academic
self-concepts for both sexes. The first canonical correlation was high for both boys and girls
(.640 and .677 respectively); the second was moderate for both sexes (.453 and .485
respectively); while the third one tended to be low (.357 and .378). The practical significance of
the three canonical variates was tested via a redundancy analysis. The results indicated that 32%
of the achievement trace was accounted for by the first self-concept canonical variate in the case
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of the boys, while the corresponding percentage for the girls was about 34%. About 3% of the
achievement trace was for by the second self-concept canonical variate for both sexes. As for the
third self-concept canonical variate, only about 1% of the achievement trace was accounted for
by the third self-concept canonical variate in the case of the boys and 2% in the case of girls.
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CHAPTER FIVE
CONCLUSIONS. DISCUSSION AND RECOMMENDATIONS

SUMMARY OF THE STUDY

In spite of the obvious significance of self-concept as a construct which affects
human behaviour and plays a crucial role in the academic environment, there is a lack
of valid studies in the area of self-concept and academic achievement in the United
Arab Emirates. This has prompted the researcher to embark on such an endeavour.
Shavelson et al. (1976) highlighted the multifaceted nature of self-concept and how it
is important to consider carefully its individual dimensions in relation to other
constructs if meaningful and adequate findings are to be obtained.

This study is a modest attempt to explore the intricacies of the
multidimensional nature of self-concept and its relationship to academic achievement,
socio-economic status and intelligence. Furthermore, sex differences in various facets
were also investigated as a major issue.

Thus, this study attempts to fulfil the following objectives :
1.

To explore the relationship between various facets of self-concept (Arabic,
mathematics, chemistry, peer relation, parent relation, physical ability,
physical appearance, general academic ability and general self-concept) and
academic achievement (Arabic, mathematics and chemistry).

2.

To compare sex differences in the many facets of self-concept.

3.

To examine the relationship between various facets of self-concept and SES.

4.

To investigate the link between the many facets of self-concept and
intelligence.
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Prior to the main study, a pilot study was conducted to translate, evaluate and
modify the instrument used in the main study; also a socio-economic scale was
established. The pilot study was carried out in two Dubai secondary schools, one for
boys and the other for girls. The subjects of the pilot study were drawn from 12th
grade science students similar to those of main study.

The sample of main study was drawn from five educational zones in the
United Arab Emirates. The sample consisted of 157 boys and 177 girls enrolled in the
Twelfth Grade (Science Branch) during the academic year 1989-90. Students' ages
ranged from 18 to 21 years.

Three instruments were used to measure self-concept, namely, the Self
Description Questionnaire (SDQ), the Self-Esteem Inventory (SEI) and the Selfconcept of Academic Ability Scales (SCAA). The SDQ was utilised in this study to
assess students' self-concept of Arabic language, chemistry, mathematics, peer
relation, parent relation, physical appearance and physical ability. Also, the SCAA
was used to assess students' self-concept of general academic ability. Students'
general self-concept was measured by the Coopersmith Self-Esteem Inventory.
Students' achievement scores in Arabic, mathematics and chemistry were obtained
from school records for the end of first-semester. In order to measure students' general
IQ, Raven Progressive Matrix was administered. A special SES scale, however, was
developed for this present study.

By utilising several statistical techniques (e.g. independent t-test, simple
correlation, partial regression, step-wise regression and canonical correlation
analysis), the following conclusions were based on the findings :

1.

Boys had higher self-concept of physical ability than girls whereas girls had
significantly higher self-concept of general academic ability, mathematics,
chemistry and physical appearance. No sex differences, however, were
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recorded in the areas of Arabic language, parent relation, peer relation and
general self-concept.
2.

Significant positive relationships were found between IQ and each of the selfconcepts of mathematics, general academic ability and general self-concept
for the total group. Also, significant relationships existed for the girls but not
for the boys between IQ and each of the self-concepts of peer relation,
physical appearance and ability.

3.

Significant positive correlations were found between SES and each of the selfconcepts of general academic ability and general self-concept.

4.

Each of the self-concepts of mathematics and chemistry significantly
correlated with and contributed to its corresponding academic achievement.

5.

SES has no effect on students' academic achievement but IQ has a little effect
on such achievement.

DISCUSSION OF RESULTS

Four outcomes have emerged from this study and those will be discussed in
detail in following sections.

The first outcome of this study suggests that there were no sex differences in
the areas of general and social (peer and parent relations) self-concepts. Sex
differences, however, were found in the self-concepts of physical appearance
favouring girls and physical ability favouring boys. Further, sex differences were also
evident in all areas of academic self-concepts except that for the Arabic language. It
was found that girls had significantly higher self-concepts of general academic ability,
mathematics and chemistry.

With regard to general self-concept this study did not produce any sex
differences. This finding is in accordance with the findings of Coopersmith (1967),
Reschley and Mittman (1973), Zuckerman (1980), Osbourne and Legette (1982),
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Calhoun and Sethi (1987) and Marsh et al. (1983, 1984 & 1985). It is, however, at
odds with those of Louden (1980), Olowu (1985) and Richman et al. (1985). The
finding also challenges the assumption forwarded by Rosenberg (1979) and Morse
and Green (1970). They assumed that general self-concept in girls is lower than in
boys because of their social status which creates inferiority among them. This study
found that there were no sex differences in general and social self-concepts. Hence,
the present study fails to support the above assumption. This inconsistency can be
attributed to number of factors. Firstly, because of traditional and religious values, the
United Arab Emirates society is generally segregated along sex-lines. Consequently,
girls generally associate with other girls in semi-separate communities of females.
This situation possibly does not allow for the creation of feelings of inferiority among
them because the source of their general self-concept comes from significant female
others. Therefore, the development of girls' general self-concept takes place in
isolation from boys' general and social self-concepts. Secondly, this inconsistency
regarding the findings of sex differences in general self-concept may stem from the
fact that different studies utilise different instruments to measure general self-concept,
because researchers have different views about what constitutes the general selfconcept.

With regard to self-concept of physical ability and appearance, while the
results of the present study yielded significant differences favouring girls in the area
of self-concept of physical appearance and favouring boys in the areas of self-concept
of physical ability, other studies found that boys had higher self-concepts of both
physical ability and appearance. For instance, Clifford (1971), Marsh et al. (1983,
1985, 1987), Simmons and Blyth (1987) and Pallas (1990) have found that boys had
higher self-concepts of both physical ability and appearance. The contradictory
findings between the present study and the above studies with regard to self-concept
of physical appearance can be explained in the light of the following conditions.
Firstly, from a cultural point of view, the society of United Arab Emirates may
consider beauty and good looks to be a mainly feminine attribute and muscular
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appearance to be a largely male quality. Such a cultural set up may direct boys
instinctively towards athleticism and physical abilities and girls towards beauty and
concern for appearance. Secondly, this inconsistency may be traced to an age factor.
In the present study, students' ages ranged from 18 to 20 years, while in other studies
such as Marsh et al. (1983) and Pallas (1990) students' ages ranged from 10 to 12
years, a period marked by a rapid and dramatic approach to puberty. At about the age
of 12 years girls normally experience drastic physical and bodily changes such as
weight gain, height spurt and symptoms related to menstruation period. Girls often
experience these puberty-related changes sooner than boys. This may explain why
boys in some other studies had a higher self-concept of physical appearance than
girls. In contrast, girls in the present study (18-20 years) had gone through this
dramatic experience of puberty several years before. So, their present view of their
appearance is rather positive because they have reached the age when most of their
anxiety about their appearances has gone. Therefore, their self-concept of physical
appearance is not affected so negatively as may be the case with younger girls. This
may explain the contradictory findings between the results of this study and those of
other researches.

With respect to sex differences in academic self-concepts (general academic,
Arabic, mathematics and chemistry) girls had higher self-concepts in all academic
areas except for self-concept in Arabic, where no significant sex differences were
detected. This outcome is in sharp contrast with previous studies. Above all this
inconsistency is specially apparent in the self-concepts of mathematics and science.
For example, Stevenson and Newman (1986), Sherman (1980), Brush (1978), Meece
et al. (1982), Marsh et al. (1983, 1984, 1985) all concluded that boys had a
significantly higher self-concept of mathematics than girls, even when girls'
achievement in mathematics was better than boys. The justification for those findings
presented by those researchers singled out the common stereotypical view that
mathematics is a male domain and put forward this as the main reason for boys'
higher self-concept. However, the present study does not confirm either those general

141

findings or the explanation for them that have been outlined by those earlier studies.
Girls' higher self-concepts of general academic ability, mathematics and chemistry, as
found in this study, can be understood in context of the following considerations.
According to the literature on the direction of causality between academic selfconcept and academic achievement, some studies, e.g., Caslyn and Kenney (1977),
Bachman and O'Malley (1977, 1986), Schunk (1983), Atherley (1990) and Chapman
et al. (1990) suggest the causal predominance of academic achievement over
academic self-concept and in particular, achievement in specific subject matter affects
the corresponding dimension of self-concept. Likewise, data obtained from this study
show that girls' scores were higher than those of boys' in both mathematics and
chemistry achievement tests. Thus, it is possible that girls' achievement in
mathematics and chemistry has positively influenced their academic self-concepts of
those subjects. Also, as Primvera, Simon and Primvera (1974) have suggested,
academic achievement plays a greater role in promoting the self-concept of girls as it
is a major source of approval for them, whereas boys obtain such approval from other
sources like peer relations and sport. Such differences in sources of approval may
explain girls' higher academic self-concept compared with those of boys'. Another
possible explanation for sex differences in academic self-concept favouring girls can
be linked to single-sex schooling. The research on the effects of single-sex schooling
indicate that girls attending single-sex schools have higher self-concept, academic
achievement and satisfaction with most aspects of school life than those who attend
co-educational schools. Homer (1972) and Winchel et al. (1974) found that the fear of
success was greater among girls at co-educational schools than those attending single
sex-schools.

Tidball and Kistikawsky (1976) indicated that the single-sex school provides"
a favourable climate for women students that conveys to them a sense of being in an
environment where there are many other women seriously involved in a variety of
academic pursuits" (p. 652).
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Lee and Bryk (1986) compared the effect of single-sex and co-educational
secondary schooling on students and found that girls in single-sex schools were
generally more interested in academic achievement and held more positive selfconcept and behaviour related to academic achievement compared to those attending
co-educational schools. The fact that the present study was conducted in a single-sex
school system in the United Arab Emirates may account for the gender differences in
academic self-concept favouring girls. Also, this may explain the differences in
finding between the present study and previous studies, most of which were carried
out in co-educational settings.

Still another explanation for girls' higher academic self-concept may be related
to school environment and experience. It is possible that the differences in the
schooling environment for boys and girls may influence in the long-term the different
development of self-concept. In principle, girls' schools in the United Arab Emirates
appear to have a better environment than boys' schools. At the secondary stage, boys'
schools experience more behaviour and discipline problems than girls' schools.
Usually girls tend to behave themselves and to follow school rules, whereas boys tend
to ignore many of these rules. In addition to this, girls' schools offer more social and
intellectual enterprises in which girls can take part. Also, the fact that only female
teachers teach in girls' schools and male teachers teach in boys' school may play a role
in affecting students' self-concept. It is possible that female teachers have a closer
relationship with their girl students than male teachers with their boy students. As a
result female teachers may provide positive feedback and encouragement to their
students. This may enhance girls' academic self-concept.

Finally, another possible reason for sex differences in academic self-concept
favouring girls may be traced to the cultural stereotypes arising from the socialisation
processes of boys and girls. The cultural context of the United Arab Emirates allows
boys more freedom to go out and engage themselves in a variety of activities which
suit them. On the other hand, such freedom does not exist for girls, who spend most of
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the time after school indoors. Possibly this helps girls to concentrate more on
academic subjects. Furthermore, girls are expected to do better by the society, parents
and teachers. Hence, all these factors may enhance girls' confidence and motivation to
perform well, and thereby, improve their actual learning in mathematics and
chemistry, which may promote their self-concepts of these subjects.

The second general conclusion drawn from this study concerns the
relationship between students' scores in the intelligence test and their self-concept
scores. The results for the total group showed that IQ was significantly correlated
only with self-concept of mathematics (r = 0.26, p = < 0.1), self-concept of general
academic ability (r = 0.16, p < 0.01) and with general self-concept (r = 0.20, p <
0.01). However, IQ was not correlated significantly with the remaining self-concept
dimensions. These dimensions were self-concepts of Arabic language, chemistry,
parent relations, peer relations, physical appearance and physical ability.

In general, the correlations observed between students' scores on the IQ test
and their scores on the self-concept subscales were low. For example, the highest
correlation was only 0.26 for IQ with self-concept of mathematics. In other words, IQ
accounted only for 6.7 percent of the variance in self-concept of mathematics and IQ
accounted only for 4% and 2.5% of the variance of general self-concept and selfconcept of general academic ability, respectively.

The low correlations between IQ and some dimensions of self-concept and the
insignificant correlations between IQ and other dimensions of self-concept which
were found in this study are in agreement with those obtained in several other studies,
e.g., Milgram and Milgram (1976), Trowbridge (1972), Chapman et al. (1984), Brody
and Benbow (1986) Leonardson (1986), Chan (1988), Chapman and McAlpine
(1988) and Hoge et al. (1990). For example, in two of his studies, Trowbridge (1970,
1972) has reported a low correlation of 0.13 and 0.14 between IQ and general selfconcept. Chapman et al. (1984), have also reported a correlation ranging from 0.27 to
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0.12 between WISC-R scores and Student Perception of Ability Scale (SPAS) for a
sample of 800, nine year old children. The highest correlation for SPAS arithmetic
subscale was with WISC arithmetic (r = 0.28). Chan (1988) found significant
differences between high IQ and low IQ students on cognitive and general selfconcepts but not in physical or social self-concept. Also, Hoge et al. (1990) have
recently reported that IQ had its strongest influence on self-concept in a specific
discipline (mathematics), its next influence on self-concept of general academic
ability and no influence on global or social self-concept.

Thus, it appears that the strength of a relationship between IQ and self-concept
depends on the self-concept dimension that is being considered. This indicates that
the type of the relationship between IQ and various dimensions of self-concept is to
some extent logical. For example, Shavelson et al. (1976), argued that "the more
closely self-concept is linked with specific situations, the closer is the relationship
between self-concept and behaviour in the situation" ( p. 415). The lack of significant
relationships between IQ and self-concepts of Arabic and chemistry may be explained
in the light of the fact that the general IQ test yielded significant correlations with
regard to general self-concept and self-concept of general academic ability because of
the very general nature of all three scales. However, when it came to specific selfconcepts for chemistry and Arabic, the general IQ scale probably failed to establish a
significant pattern of relationship. Also, it is very likely that using a simple
correlation procedure to determine the relationship could have allowed some possible
intervening variables to interfere with the final outcome.

The results of this study, however, are inconsistent with many other studies,
e.g., Neufeld and Cozac (1980), Dean (1977), Loeb and Jay (1987), Chiu (1990),
Winne et al. (1982), Bartell and Reynolds (1986) and Bracken (1980), where they
reported no significant differences between high IQ and low IQ in their self-concept.
It is worth noting that the findings of most researches, attempting to establish the
relationship between intelligence and self-concept, have been inconsistent, thus,
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making comparisons of findings somewhat difficult. These inconsistencies may arise
from several factors.

The first factor has to do with sample size. Lehman and Erdwin's (1981) study
was based on a sample of 16 students; another study Maddux et al. (1982) used 55
students as their sample; Deans (1987) and Neufeld and Cozac's (1980) studies used
samples of 24 and 19 respectively. Thus, such small samples may have considerably
affected the results. Another factor may be related to the researcher's own view of
self-concept. Many studies have ignored the multidimensionality of self-concept and
their results are based on the total scores obtained from a self-concept instrument.
This kind of approach can obscure the intricate relations and interactions of the
various dimensions of the self-concept with other relevant variables. Yet another
factor which may make it difficult to compare studies can be linked to the fact that
different studies utilised different criteria to discriminate between high and low IQ
students. Moreover, differences can arise among the researchers when it comes to
assigning cut-off points for high and low IQs. Thus, these factors may explain some
of the difficulties in comparing results of several studies and may also explain some
of the discrepencies between the results of this study and those of other studies.

Nevertheless, some sex differences were found in the relationships between IQ
and self-concept. While IQ scores for girls correlated significantly with their score in
self-concept of peer relations (r = 0.22, p <0.01), self-concept of physical appearance
(r = 0.19, p <0.05) and self-concept of physical ability (r = 0.21, p < 0.1), these same
correlations were insignificant for the boys' group. This means that high IQ girls have
better self-concepts than low IQ girls with regard to their self-concepts of peer
relations, physical appearance and physical ability, whereas, high and low IQ boys do
not differ significantly in their self-concepts of the same dimensions.

These results are in agreement with a few studies which have tested sex
differences. Anastasiow (1967), reported that the high IQ girls scored significantly
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higher than low IQ girls on self-concept scores of physical appearance and social
relations, while the significant differences in the self-concept scores of high and low
IQ boys were found in those associated with school subjects and mental ability. Loeb
and Jay (1987) found that giftedness seemed to be an advantage for girls but not for
boys, gifted girls scoring higher in self-concept of physical strength than non-gifted
girls, whereas no such group differences occurred for boys. This rather interesting
finding may have to do with the social make-up of the United Arab Emirates' society
and may possibly be interpreted in several ways :

Firstly, it may be that high IQ girls demonstrate a greater maturity in their
interactions with others and, as a result, they are accorded more freedom by their
parents. This allows girls greater mobility outside the home to make more friends and
to build up more relationships. If so, high IQ girls would be likely to hold more
positive self-concepts of peer relations than low IQ girls. On the other hand, boys
have ample freedom to go about freely, just because they are boys. Therefore, IQ does
not play such an important role in the way boys define and develop their relations
with peers, nor does it have an impact on the degree of freedom they are accorded by
their parents.

Secondly, it is possible that high IQ girls receive more positive feedback and
attention from teachers than low IQ girls and, also, they may interact more often with
their teachers. These contribute to their popularity among their peers and classmates
at school.

With regard to IQ and self-concept of physical ability, high IQ girls show
more positive self-concept than low IQ girls. This phenomenon possibly has to do
with the way society views athletics. It is considered that sports and athletics is a
man's domain. As a result the majority of sporting facilities are set up for men.
Interestingly, high IQ girls may tend to reject and challenge this traditional view and
feel that they need to excel in sports. Therefore, they feel more positive about their
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physical ability. In contrast, low IQ girls possibly tend to submit to the prevailing
traditional female image.

Accordingly, it is likely that because of the combined effect of positive selfconcept of peer relations, self-concept of physical ability and academic achievement,
high IQ girls are found to possess more positive self-concept of physical appearance
than low IQ girls.

The third outcome of this study showed that, for the total group, there were no
associations between students' socio-economic status and the following self-concept
dimensions. These dimensions included self-concept of mathematics, self-concept of
chemistry, self-concept of parental and peer relations, self-concept of physical ability
and appearance and general self-concept. However, SES significantly correlated with
two of the dimensions of academic self-concept. SES negatively correlated with selfconcept of Arabic language (r = - 0.11, p <0.05) and positively with self-concept of
general academic ability (r= 0.12, p < 0.05). In addition to this SES significantly
correlated with general self-concept (r = 0.19, p <0.05) for the group of boys only.

Generally, the results of this study reflect a weak association between socioeconomic status and self-concept. For the entire group, socio-economic status
accounted for only 1.4 percent of the variance in self-concept of general academic
ability and accounted for only 1 percent of the variance in self-concept of Arabic
language. SES acoounted for only 3.6 percent of the variance in general self-concept
for the group of boys.

Even though the relationship between SES and self-concept is weak, it is
better at this stage for full understanding of this aspect to shed some light on it.

With regard to the negative correlation of self-concept of Arabic language
with SES, the researcher views this as a rather unusual outcome that cannot be easily
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explained. However, it is possible to surmise that science students, who may come
from well-off families, may hold negative attitudes towards studying the Arabic
language. This attitude is enhanced by the fact that they are science majors with a
completely different set of interests and aspirations. This combination may negatively
affect their self-concept of Arabic and, thereby help to explain the negative
relationship between SES and self-concept of Arabic. Nevertheless, it must be
admitted that this explanation though plausible lacks empirical support.

On the other hand, the positive correlation of SES for the boys' group in the
area of general self-concept may be explained in the light of the cultural and
economic set up of the United Arab Emirates. Due to her well-established oil
industries, people lead rather more comfortable life-styles than many other countries
in the area. These industries have also brought in many other nationalities as an aid to
the existing work-force. This element of wealth manifests itself more clearly in the
school situation and especially at boys' schools. For instance, native smartly dressed
boys generally drive to school in expensive cars and many of these boys come to
school with ample pocket money and flashing their hi-tech pagers. In contrast, nonnative students do not enjoy the same material possessions. Hence, such discrepancies
in students' affluence may have played a role on students' general self-concept. As a
result, there exists a positive but weak relationship between SES and general selfconcept. In contrast, girls' schools do not allow such open displays of naked affluence
to be present. In fact, the school's policy requires all girls to wear school uniform and
forbids the wearing of jewellery. Also, most girls come to school by bus. Thus, this
socially homogeneous school atmosphere does not allow adverse comparisons to be
made among female students. This may explain the absence of any significant
relationship between SES and general self-concept among girls.

It should be noted that these results were obtained by the simple correlation
method (i.e. Pearson product-moment correlation). Therefore, it is possible that the
correlation observed in this study between SES and self-concepts could be affected by
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other intervening variables, e.g., academic ability on the self-concept variable rather
than the direct influence of the SES variable. It is necessary, therefore, to use more
sophisticated statistical techniques to provide a more clear picture of any such
relationship.

The weak relationships between SES and some dimensions of self-concepts
and the null finding between SES and other dimensions of self-concept are in
agreement with Wylie's (1979) conclusion which was based on a review of a number
of studies concerning the association between SES and self-concept. She stated that
"48 studies involving both well known and idiosyncratic instruments to index overall
self-regard have yielded contradictory weak, mostly null results regarding the
relationship of socio-economic level and overall self-regard" (Wylie, 1979, p. 115).

The results of the present study matched the findings of many earlier studies
concerning the relationship between SES and self-concept. For example, Marsh and
Parker (1984) reported a low positive correlation of 0.12 between SES and academic
self-concept and SES was not related to general or social self-concept. In the same
manner, Rosenberg (1965), Bachman and O'Malley (1977), Maruyama, et al. (1981),
Chapman and Boersma (1983) and Pallas et al. (1990) have, also, reported a small
positive correlation, ranging between 0.10 and 0.20, between SES and self-concept.

Many other studies have also concluded that self-concept is not related in any
meaningful way to socio-economic status : Epps (1969), Edwards (1974), Hulbary
(1975), Chapman et al. (1990) and Wiltfang and Scarbecz (1990).

From the results of this study and reviewed literature,it can be safely
concluded that SES has little effect on self-concept, particularly in this age group, and
the degree of the relationship depends mainly on the dimensions of self-concepts
being tested. Marsh and Parker (1984) stated that "the relation between self-concept
and SES generally been found to vary between near zero and low positive. However,
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this relation also appears to depend on the particular component of self-concept being
examined and perhaps on the level of data aggregation" (p. 215).

The weak relationship betwen SES and self-concept dimensions may perhaps
be attributable to the following reasons :

An important theoretical assumption in this area of research has emphasised
the dominance of social interaction in developing and shaping the self. The feedback
from others is especially the most important element and source of data about the self
(Mead, 1934; Cooley, 1902). Therefore, the social surroundings of the individual is an
important factor in the enhancement of the self-concept vis-a-vis the socio-economic
status. The social surroundings include the recognition, respect and cooperation which
one got from loved ones. The same view has been highlighted by James (1890) who
believed that interpersonal relationships lead an individual to be closely associated
with loved ones. For example, in the school environment, it is likely that children
whatever their own socio-economic status level, tend to perceive themselves to be
more or less socioeconomically equal to most of those around them. Hence, the
school setting may have little bearing on students' self-concept.

Luck and Heiss (1972) argued that self-concept should not be expected to be
significantly related to socio-economic status because, usually, significant others
come from one's own class. In other words, the same level people may not realise the
difference among themselves.

Also, age plays a vital part in the development of the self-concept with respect
to socio-economic status. This is particularly evident from the Rosenberg's (1979)
study which revealed that the social class organises the interpersonal experiences of
children and adults in different ways and that the social class is interpreted within
different meaning frameworks by children and adults. It is likely that social class
makes less difference for the self-concept of the child because of his/her interpersonal
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environment which is perceived by the child to be socioeconomically more
homogeneous.

The fourth outcome of this study deals with research hypotheses 7 through to
9 and the research questions 1 through to 4. The hypotheses concern the relationships
between subject matter, self-concepts and corresponding subject matter achievement
(Arabic. chemistry and mathematics) after controlling other independent variables of
self-concepts, SES and IQ. The research questions attempt to explain the
contributions of the independent variables to the variance of the dependent variables.
Results were obtained through the use of four statistical procedures, namely, simple
correlation, regression analysis, step wise regression analysis and canonical
correlation. The findings are as follows :

In the case of Arabic language, a simple correlation yielded a positive
relationship between self-concept of Arabic and academic achievement in Arabic.
However, a multiple regression analysis was conducted to find out if this relationship
still existed when the other independent variables were statistically controlled. The
results showed that the contribution of self-concept of the Arabic language to
achievement in Arabic was not significant. The variables which did contribute
positively to achievement in Arabic included self-concept of general academic ability
and IQ. Also, self-concept of physical ability had a negative effect on achievement in
Arabic.

Regarding the correlations between mathematics achievement and selfconcepts, it was found that mathematics achievement was significantly and positively
correlated only with the self-concepts in the academic areas. The highest correlation
was found between achievement of mathematics and the self-concept of mathematics
itself. Even when the other variables were statistically controlled, self-concept of
mathematics significantly contributed substantially to the variance of mathematics
achievement, accounting for 23% of the variance of mathematics achievement. An
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additional finding revealed that mathematics achievement correlated negatively with
the self-concept of physical ability.

With respect to the correlation between chemistry achievement and selfconcepts, it was observed that chemistry achievement was significantly and positively
correlated only with the academic self-concepts. The highest correlations were found
between chemistry achievement and both self-concept of general academic ability and
self-concept of chemistry. These conditions existed even when the other independent
variables were statistically controlled. Self-concept of general academic ability, selfconcept of chemistry and self-concept of physical ability made the most important
contributions to the variance of achievement in chemistry. Similarly to the finding
with mathematics, the achievement scores in chemistry correlated negatively with the
self-concept of physical ability.

Further statistical (Canonical Correlation Analysis) analysis was conducted to
investigate the strength and the nature of the relationship between the three subject
matter, Arabic language, chemistry and mathematics taken as a group and all the selfconcept dimensions regarded as another group. The results of these analyses showed
that the first major link of significance for correlation between these two sets of
variables was between achievement in mathematics, chemistry and, to a lesser degree,
the Arabic language on one hand and self-concept of mathematics, self-concept of
chemistry and self-concept of general academic ability on the other hand. This means
that the relationship between achievement and specific and general academic selfconcept is far stronger than the relationship between achievement and general or nonacademic self-concepts.

From the above results some generalisations can be made.
1. Both in mathematics and chemistry, achievement are significantly and positively
correlated with the self-concepts of academic areas. They are also highly correlated
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with their own corresponding areas of self-concept and less significantly with the selfconcept of other academic areas. They are almost uncorrelated with the non-academic
areas of self-concept.
2. Self-concept of the Arabic language has no effect or contribution to the
achievement in the Arabic language.
3. Self-concept of physical ability has a significant low negative correlation with
achievement in Arabic, mathematics and chemistry.
4. Socio-economic status does not correlate with and contribute significantly to
academic achievement in three subject areas, Arabic, mathematics and chemistry.
5. IQ has little effect on academic achievement.

The findings concerning the relationships between achievement in
mathematics and chemistry and the corresponding self-concepts in these subject
areas, strongly support self-concept theorists Shavelson and Bolus (1982) and Marsh,
Smith, Barner and Butler (1983). These theorists argued that self-concept is a
multifaceted structure and, because of this, one should expect a higher correlation
between academic achievement and academic self-concept than between academic
achievement and general, social or physical self-concept. Furthermore, it can be
argued that academic achievement in particular areas should be most highly
correlated with the corresponding self-concepts in these same areas. These results,
also, are in harmony with a large number of studies concerning the relationship
between self-concept and academic achievement Zarb (1981), Jordan (1981),
Hansford and Hattie (1982), Shavelson and Bolus (1982), Chapman, Silva and
William (1984), Song and Hattie (1985), Byrne (1986), Mboya (1986) and Marsh et
al. (1983, 1985, 1986). The above studies reported a significant positive relationship
between academic self-concept and academic achievement and also obtained
insignificant relationships between academic achievement and non-academic selfconcepts such as general and social self-concept. For example, Marsh, Relich and
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Smith (1983) found that mathematics achievement strongly correlated (r = 0.55) with
mathematics self-concept and with general school self-concept (r = 0.43).
Furthermore, their result showed that there was no significant relationship between
mathematics achievement and either physical or social self-concept.

The insignificant relationships between academic achievement and general,
social and physical self-concepts which were found in the present study can be
explained by the same assumptions put forward by Shavelson et al. (1976). They
argued that "self-concept is influenced by specific experiences. Therefore, the more
closely self-concept is linked with specific situations, the closer is the relationship
between self-concept and behaviour in the situation" (p. 415). For instance, a recent
study by Hoge, Smit and Hanson (1990) investigated the possible influence of school
experience on the general and academic self-concepts. Their findings suggest that
self-concept in a particular academic area is strongly influenced by the achievement
grade in the same area.

The results of the present study is inconsistent with Coopersmith's (1967)
argument that self-concept is so heavily dominated by a general factor that distinct
areas of self-concept cannot be differentiated. Since the results of the present study
indicate that achievement measures correlated differently with self-concept
dimensions, this means that students can differentiate between their general, social
and academic self-concepts. Accordingly, the results of the present study support the
multidimensional structure of self-concept which was proposed by Shavelson et al.
(1976, 1982).

With regard to the relationship between self-concept of Arabic language and
academic achievement in Arabic, as mentioned earlier there was no significant
relationship between these two variables. Also, the self-concept of Arabic language
did not contribute significantly to the variance of achievement in Arabic. This result
was unexpected and appeared inconsistent with prevailing theoretical assumptions
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mentioned earlier. However, it is worth pointing out that there was a positive
significant relationship between achievement in Arabic and self-concept of general
academic ability. The unusual relationship between self-concept of Arabic and
achievement in the subject may be explained in the light of the following points :

Firstly, it should be noted that the sample subjects of this study were enrolled
in the science stream and they studied mainly scientific subjects with the exception of
religion and Arabic. Also, the majority of these students probably chose science
subjects because they were scientifically inclined.

Secondly, Arabic language is a compulsory subject that students must take and
pass. As a result, it is possible that students may develop negative feelings towards
learning the Arabic language. Therefore, it is likely that these students' responses to a
scale of Arabic self-concept was very unpredictable and less uniform than for other
self-concept scales.

It is also possible that the nature of the subjective essay-type test used to
measure achievement in Arabic language obscured the real potential of the students.
Thus, these scores obtained from subjectively marked essays may be less reliable than
those obtained in the other academic areas.

Moreover, the fact that the Arabic test consists of a number of subdivisions,
grammar, poetry, literature and composition, may make it incompatible with the test
of Arabic self-concept which addresses Arabic as a general subject. This view of
Arabic as one unified whole is endorsed by school policies, despite the apparent
divisions in the subject.

For all of these reasons it may not be surprising that Arabic achievement does
not relate closely to its corresponding self-concept. Thus, the relationship between
these two variables does not follow the same pattern as in other academic areas.
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The self-concept of physical ability made a small contribution to the variance
of achievement in subject areas, Arabic, mathematics and chemistry, but its
contribution was less than that of academic self-concept. Self-concept of physical
ability accounted for only an additional 2 percent to the variance of achievement in
Arabic and an additional 7% to the variance of achievement of chemistry and an
additional 5% to the variance of achievement of mathematics. However, the partial
coefficients for self-concept of physical ability were negative for the three subjects
ranging between - 0.14 to - 0.18. This implies that students with high self-concepts of
physical ability scored low in achievement tests. This phenomenon can be explained
in the light of Freud's defence mechanism theory (in Schultz, 1986) which argues that
an individual tends to make up for his/her weaknesses and inability in one field by
trying to prove him/herself in another field. Therefore, several students in the present
study who are low achievers in academic subjects are more inclined to show more
positive responses on measures of self-concept of physical ability.

As mentioned earlier, students' socio-economic status has no effect on
students' academic achievement. This result is in harmony with the conclusion drawn
by White (1982). He employed meta-analysis techniques to determine the magnitude
of relation between SES and academic achievement based on 101 studies. The
findings of his study reveal that the best estimate of the correlation between SES and
academic achievement is only 0.25. This led this author to conclude that "the relation
between SES and academic achievement is probably much weaker than many people
have assumed" (p. 467). The insignificant relationship between SES and academic
achievement in the present study can be attributed to the following points

Firstly, it is necessary to take into account the cultural and social environment
derived from the modem economic status of UAE. The considerable wealth generated
from the oil-based industries has dramatically changed people's life style. These
changes in modern UAE have brought luxuries such as television, videos, telephones
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and modern housing facilities to almost everyone. They have also prompted
government to make education free and compulsory. This has lessened the economic
differences between SES levels compared with many other countries. Therefore, it is
possible that the increased availability to people of all SES levels of similar luxuries
and opportunities has resulted in reducing the strength of the relation between SES
and academic achievement. It is well-known statistically that correlation is reduced if
the range of scores for one variable is narrow, which may be occuring in the case of
SES.

Secondly, it is possible that the age of students plays an important role in
reducing the relationship between SES and academic achievement. As White (1982)
suggests, the relationship between SES and academic achievement drops off as
students become older. This is because schools and other socialising agents such as
sport clubs may offer equalising experience. Consequently, this uniformity of
experience will reduce the strength of relationship between socio-economic status and
academic achievement as students grow older. The sample of the present study
constituting the 12 th Grade consisted of 18-21 year-old students who did not show
any significant relationship between their academic achievement and SES. White's
explanation, therefore, based on a large number of studies, shed considerable light on
this matter.

Thirdly, it should be noted that the major drop-out of students takes place at
high school level rather than at elementary level. It may be that the majority of dropout students may belong to the category of low achievers, leading to a restricted range
of scores. This phenomenon may again help to produce, together with the other
factors, the insignificant relationship between SES and academic achievement among
the 12th Grade students of the present study.

Fourthly, the insignificant relationship between SES and academic
achievement may be partly explained by the method used to obtain the SES scores. In
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this study the scores of four components, namely, income, education, housing and
occupation, were combined to obtain the total SES score. This may reduce correlation
between SES and academic achievement, as it is possible that each component
correlates differently with academic achievement. For example, White's (1982) study
after reviewing a large number of literature found that the highest correlation was
between one component of SES, family income, and academic achievement. In
addition he found that there was no relation in some cases between achievement and
other components of SES.

Finally, the definition of SES may play an important role in determining the
strength of the relation between SES and academic achievement. White (1982) found
that measures of home atmosphere as SES indicators are much more strongly related
to academic achievement than those of traditional indicators of SES such as income,
education, housing and occupation, which were used in this study.

With regard to the small effect of IQ on academic achievement which was
observed in this study, it can be explained in the light of the nature of IQ measures
and academic achievement tests.

The IQ test used in this study was non-verbal, whereas the achievement tests
required verbal abilities. Hence, it is possible, as suggested by Powers and Barkan
(1986), that the non-verbal test does not correlate strongly with tests which require
verbal abilities. Of course specific test-factors and measurement error will also reduce
the correlation coefficient.

It may be possible that the academic achievement tests do not have the ability
to differentiate between high and low IQ students. This may be possible due to the
nature of the contents of the tests which are mainly memory-based and students may
be able to recall information and reproduce them as required. Thus, the achievement
tests may have the ability to differentiate between well-prepared and non-prepared
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students in an academic area, whereas such prior practice is not avilable for the IQ
tests. Accordingly, this may partly explain the weak relationship found between IQ
and acadeic achievement tests in present study.

An additional finding of this study reveals that girls' achievement in
mathematics and chemistry tests is superior to that of boys. However, boys' IQ scores
are found to be higher than those of girls. The finding of this study regarding girls'
superiority in achievement test of chemistry is in sharp contrast with many other
studies conducted within Western societies. Bateson and Parsons-Chatman (1989)
reported that the results of numerous large scale studies concerning sex-differences in
science achievement, have always shown that boys' achievement in science is superior
to that of girls'. Some of these studies which have beeen cited in Bateson and
Chatman include the National Assessment of Educational Progress (NAEP) (1970,
1971, 1977, 1978 and 1979), the Assessment Performance Unit (APU) (1979) and
British Columbia Science Achievements (1979, 1982, 1986a and 1986b).

Some researchers, e.g., Gray (1981), McGee (1979) and Sherman (1978) tend
to interpret sex-related differences in achievement tests in science, which have been
observed in European Societies, in terms of the students' biological factors. The
biological perspective argues that spatial ability, which is associated with sex
differences in brain lateralisation, accounts for girls' deficiency in science
performance. Therefore, girls' intellectual capacity is not equal to that of boys.

The findings of this study, however, do not support the biological perspective
but can be better understood in the light of sociological factors, which have received
more support in recent years. As Kelly (1981) states "...Biology is not destiny. Society
has the option, through schooling and socialization, of providing additional training in
the areas where each individual is weaker so as to produce citizens with well rounded
personalities and competences" (p. 82).
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Further, the same point is more effectively stressed by Erickson and Erickson
(1984) who argued that "...the biological interpretation that we find it to be at least an
incomplete explanation. We think the potential for effective educational intervention
is more likely derived from the sociological position" (p. 83).

Thus, the superiority of the girls' achievement in science found in this study
can be explained in the light of sociological factors related to the social set-up of
United Arab Emirates. The explanation given earlier of girls' higher self-concept of
academic ability in chemistry and mathematics (e.g. the influence of single-sex
schooling, school environment and the role of socialisation) may also explain girls'
higher achievement in chemistry and mathematics. This may help to explain
differences between the results of this study and other studies which were carried out
in European societies where a different socialisation system exists. For instance, AlMethen and Wilkinson (1988) came to the same conclusion in their investigation of
sex-differences in science favouring girls. This study was carried out in Kuwait which
has a very similar culture to that of the United Arab Emirates, where society imposes
a different set of values and expectations for girls' and boys' performance at school.

The same explanation may account for the higher achievement of girls in
mathematics and can be attributed to several other factors which have been proposed
by Kimball (1989). He suggests that the higher achievement in mathematics for girls
can be related to different achievement goals for boys and girls. It is possible that
performance is the goal for girls and learning is the goal for boys. If performance is
the main goal then achievement tasks are approached as a test of one's ability.
Therefore, girls aim to minimise failure in order to maximise success. In case of
learning as a goal achievement, tasks are approached as a learning process in which
case sucess and failure are not important. This may shed some light on the fact that
girls are higher achievers in more familiar class-room tests and lower achievers in
somewhat unfamiliar standarised tests. This phenomenon can account for boys' better
perfomance and achievement in standarised IQ tests. Furthermore, Kimball argues
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that "The standarized test with its greater likelihood of novel problems and confusing
material will lead to a greater debilition of girls in comparison with boys because of
the greater probability that girls with a performance orientation will approach the task
with low confidence in their own ability. In contrast, in classroom exams the greater
familiarity of content and context and the possibility of preparation may lead these
same girls to overprepare in order to avoid failure and the resulting implication of low
ability" (p. 207).
IMPLICATIONS OF THE STUDY

Guided by the findings and results of the present study a number of
educational implications can be suggested.

1. The results of this study suggest that girls' academic self-concept and
academic achievement in mathematics and chemistry were higher than those of boys.
It is possible that the school environment in girls' schools played a significant role in
this favourable outcome. Accordingly, it is important that school administration,
teachers and school counsellors pay more attention and spend more time in
developing closer relationships with the boys and create a more suitable atmosphere
for extra curricular activities that may improve boys' academic self-concept.
2. Another result revealed that there was a significant positive relationship
between girls' IQ and their self-concepts of physical ability and appearance. In
general, a positive self-concept contributes to a healthy and outgoing personality.
Therefore, physical education teachers need to pay careful attention and to make extra
efforts to encourage girls, especially those with low IQ, to take up athletic activities.
This can possibly be achieved by attempting to alter girls' somewhat negative attitude
towards sports.
3. A strong relationship was found between specific academic dimensions of
self-concepts and their corresponding areas of academic achievement. Based on these
findings which suggest that improving students' academic self-concept in particular
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areas may improve there academic achievement in the same areas, teachers need to
work harder to improve students' self-concept. For instance, teachers need to go
beyond teaching and try to create a positive and friendly atmosphere in the classroom.
This would entail, for example, avoiding negative and aggressive language and
instead providing more positive feedback.
4. The unique finding that there was no significant relationship between
students' self-concept of Arabic language and their academic achievement in Arabic
language, is in contrast with many well established studies and findings as mentioned
earlier. This result conflicts with those in the case of mathematics and chemistry in
this study. This study involved students from the science stream, who probably hold a
negative attitude towards the study of the Arabic language and may have little interest
in continuing to study it. Therefore, it appears important that the Arabic language
curriculum for science students should be revised to make it more suitable for them.

RECOMMENDATIONS FOR FURTHER STUDIES:

The execution of this study, together with its findings have brought the
researcher's attention to a number of valid concerns and interests. These concerns can
be presented in the form of some recommendations for further studies.

1. The causes of sex differences in academic self-concepts favouring girls,
need to be investigated for a better understanding. For instance, it is possible that
school climate plays a role in sex differences in self-concept. Thus, further studies
need to compare boys' and girls' school climates in terms of students' feeling about
various aspects of school life, interest in school work and student-teacher
relationships.
2. Since this study and others realise the importance of multidimentionality of
self-concept and how each specific dimension can relate to other variables differently,
it is recommended that future studies in the field of self-concept need to consider and
acknowledge the multifaceted nature of self-concept.
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3. Despite the fact that there exists a relationship between self-concept and
academic achievement, a lack of evidence on the causal direction of the two construct
is obvious. As a result there is a need to conduct further studies to investigate the true
causal direction between self-concept and academic achievement.
4. The apparent lack of similar studies at the elementary level in the United
Arab Emirates highlights the need for such studies in order to understand the
differences, if any, between the two age groups.
. 5. In the light of the finding that showed the absence of a significant
relationship between self-concept of Arabic language and achievement in Arabic
language for science students, the researcher recommends that further studies be
carried out to explore and compare the relationship between self-concept of Arabic
language and achievement in Arabic language for students involved in the literary
stream and to compare these relationship with those involved in science stream. This
might shed some light on differences in students' attitudes and interests in the Arabic
language between the two streams.
6. This study found that girls score higher in class-room tests and lower in
standardised tests. These results are inconsistent with many other studies. Therefore,
it is recommended that this area of research should be further investigated with
considerable attention paid to the use of both class-room and standardised tests.
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SELF-DESCRIPTION
QUESTIONNAIRE-I

Your Name-

Circle one: Boy

School-

Grade-

Girl

Age:

Date

Teacher:

This is a chance to look at yourself. It is not a test. There are no right answers, and everyone will have
different answers. Be sure that your answers show how you feel about yourself. PLEASE DO NOT
TALK ABOUT YOUR ANSWERS WITH ANYONE ELSE. We will keep your answers private and not
show them to anyone.
When you are ready to begin, please read each sentence and choose an answer. (You may read
quietly to yourself as I read aloud.) There are five possible answers for each question: "True," "False,"
and three answers in between. There are five boxes next to each sentence, one for each of the
answers. The answers are written at the top of the boxes. Choose your answer to a sentence and
make a check mark in the box under the answer you choose. DO NOT say your answer out loud or
talk about it with anyone else.
Before you start, there are three examples below. A student, Bob, has already answered two of these
sentences to show you how to do it. In the third example you must choose your own answer and put
in your own check mark.
SOMETIMES
FALSE/
SOMEMOSTLY TIMES MOSTLY
FALSE FALSE TRUE
TRUE

EXAMPLES
1. I like to read comic books

TRUE

1

Bob checked the box under the answer "Truer This means that he really likes to read comic
books. If Bob did not like to read comic books very much, he would have answered "FALSE"
.
or "MOSTLY FALSE:'
2.

In general, I am neat and tidy

2

yr

2

Bob answered "SOMETIMES FALSE, SOMETIMES TRUE:' because he is not very neat, but
he is not very messy either.
3.

I like to watch TV

3

3

For this sentence you have to choose the answer that is best for you. First you must decide if
the sentence is "TRUE:' or "FALSE:' or somewhere in between. If you really like to watch TM
a lot, you would answer "TRUE" by making a check mark in the last box. If you hate watching
D./., you would answer "FALSE" by making a check mark in the first box. If your answer is
somewhere in between, then you would choose one of the other three boxes.
If you want to change an answer you have marked, you should cross out the check mark and
put a new check mark in another box on the same line.
For all the sentences be sure that your check mark is on the same line as the sentence you are
answering. You should have one answer and only one answer for each sentence. Do not leave
out any of the sentences. Once you have started, PLEASE DO NOT TALK. Turn over the page
and begin.
Copyright 1988, i987 by The Psychological Corporation. All rights reserved. No part of this publication may be reproduced
or transmitted in any form or by any means, electronic or mechanical, including photocopy, recording, or any information
storage and retrieval system, without permission In writing from the publisher. Printed in the United States of America.
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SOMETIMES
FALSE/
SOMEMOSTLY TIMES MOSTLY
TRUE
FALSE FALSE TRUE

TRUE

1. I . am good looking

1

1

2. I'm good at all SCHOOL SUBJECTS

2

2

3. I can run fast

3

3

4. I get good marks in READING

4

4

5. My parents understand me

5

6. I hate MATHEMATICS

6

7. I have lots of friends

7

8. I like the way I look

8

8

9. I enjoy doing work in all SCHOOL SUBJECTS

9

9

10. I like to run and play hard

10

10

11. I like READING

11

11

12. My parents are usually unhappy or
disappointed with what I do

12

12

13. Work in mathematics is easy for me

13

13

5

I.

6
7

I

SOMETIMES
FALSE/
SOMEMOSTLY TIMES
FALSE FALSE TRUE

MOSTLY
TRUE

TRUE

14. I make friends easily

14

14

15. I have a pleasant looking face

15

15

16. I get good marks in all SCHOOL SUBJECTS

16

17. I hate sports and games

17

17

18. I'm good at READING

18

18

19. I like my parents

19

20. I look forward to MATHEMATICS

20

21. Most kids have more friends than I do

21

21

22. I am a nice looking person

22

22

23. I hate all SCHOOL SUBJECTS

23

23

24. I enjoy sports and games

24

1•I

24

25. I am interested in READING

25

II

25

26. My parents like me

26
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16

I.

I.

I

I

I

I

19
20

26

MOSTLY
FALSE

FALSE

SOMETIMES
FALSE/
SOME.
TIMES
TRUE

MOSTLY
TRUE

TRUE

27. I get good marks in MATHEMATICS

27

27

28. I get along with kids easily

28

28

29. I do lots of important things

29

29

30. I am ugly

30

30

31. I learn things quickly in all SCHOOL SUBJECTS

31

31

32. I have good muscles

32

32

33. I am dumb at reading

33

33

34. If I have children of my own, I want to
bring them up like my parents raised me

34

34

35. I am interested in MATHEMATICS

35

35

36. I am easy to like

36

36

37. Overall, I am no good

37

37

38. Other kids think I am good looking

38

38

39. I am interested in all SCHOOL SUBJECTS

39 I

FALSE

39

1

MOSTLY
FALSE

I

SOMETIMES
FALSE/
SOMETIMES
TRUE

MOSTLY
TRUE

TRUE

40

40. I am good at sports

40

41. I enjoy doing work in READING

41

41

42. My parents and I spend a lot of time together

42

42

43. I learn things quickly in MATHEMATICS

43

44. Other kids want me to be their friend

44

45. In general, I like being the way I am

45

46. I have a good looking body

46

46

47. I am dumb in all SCHOOL SUBJECTS

47

47

48. I can run a long way without stopping

48

48

49. Work in READING is easy for me

49

49

50. My parents are easy to talk to

50

50

51. I like MATHEMATICS

51

52. I have more friends than most other kids

52
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I

43
44

1

1

45

51
52

SOMETIMES
FALSE/
SOME.
MOSTLY TIMES
FALSE FALSE TRUE

MOSTLY
TRUE

TRUE

I

I 53

53. Overall I have a lot to be proud of

53

r

1

It

54. I'm better looking than most of my friends

54

1

1

1

54

55. I look forward to all SCHOOL SUBJECTS

55

1

1

1

55

56. I am a good athlete

56 1

r

1

57. I look forward to READING

57 1

1

1

58. I get along well with my parents

58 1

1

1

59. I'm good at MATHEMATICS

59

1

1

I

60. I am popular with kids of my own age

60

1

1

61. I can't do anything right

61

i

1

62. I have nice features like nose, and eyes, and hair 62 L

1

1

63. Work in all SCHOOL SUBJECTS is easy for me

63

i

1

r

64. I'm good at throwing a ball

64

1

1

1

56

I

57

1

1

1

I 58

1

I

I
I.

1

I

I

1

i

I

1

I

I

1

1

I

I

SOMETIMES
FALSE/
SOMEMOSTLY TIMES MOSTLY
TRUE
FALSE FALSE TRUE

1

1

59

1 60

1

1

1

1

1

1 63

I

I 64 -

61
62

TRUE

65

1

1

1

I

1

1

66

67 1

1

r

67

68. I enjoy doing work in MATHEMATICS

68

1

1

1

68

69. Most other kids like me

69

1

1

1

69

70. Other people think I am a good person

70

r

I

I 1

70

71. I like all SCHOOL SUBJECTS

71 1

1

I

72. A lot of things about me are good

72 1

I.

73. I learn things quickly in READING

73

r

I

74. I'm as good as most other people

74

1

I

75. I am dumb at MATHEMATICS

75

1

Ii

76. When I do something, I do it well

76

r

1

65. I hate READING

65 1

66. My parents and I have a lot of fun together

66

67. I can do things as well as most other people
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I.

1

I

71
72

I L

1

1

1

I
II

11

i

73

11

1

74

1

11

1

75

r

1i

I

76

r

I

•

APPENDIX TWO

MODIFIED SELF-DESCRIPTION QUESTIONNAIRE
(HERBERT MARSH INSTRUMENT)
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Herbert Marsh Instrument

Please provide the following information.

Name :

Age

Educational Zone :
Grade and Class :

:
School :

Nationality :

Date :
Instructions
The following is a group of statements about your feelings regarding various
aspects. Please, read each statement silently and decide upon your response to each
one. There are five possible responses to each question : True, Often true, Sometimes
true and sometimes false, Often false and false.
When you choose the appropriate response which reflects your feelings about
yourself, please write the sign (X) in the square corresponding to the serial number of
the statement under the appropriate response. Be sure that your responses indicate and
reflect your feelings about yourself.
Please do not discuss your responses with others.
These responses will be kept confidential and will not be used except for
research purposes.
Asking for your cooperation, I wish you every success.

The Researcher.
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False Most Some Most True
time ly
Valse False True
Some
time
True
1. I am good looking.

ON.111M.

=MO.=

2. I am good at Chemi
stry.
3. I can run fast
4. I get good marks in
Arabic language.
5. My parents understand
me.
6. I hate Mathematics
7. I have lots of
friends.
8. I like the way I look
9.1 enjoy doing work
in Chemistry.

i•• nn=40

===.111

11•1.

11•1

ilnn •• n

1=

ODIMMI.=

n•=11•=1

INOMMI=

Mind.=

IIMM,IN••n=MOM=

MMO.M.

•• nnn ••

n••••• nnn

••=I=IM

=NN

W

=

IMHM•11M

10. I like to run and
play hard.
11. I like Arabic
language.
12. My parents are
usually unhappy or
disappointed with
what I do.
13. Work in Mathematics
is easy for me.

i•••• n=1=

==.11M

=111==.

111P.M=

14. I make friends
easily.
15. I have a pleasant
looking face.

=CUM=

16. I get good marks
in Chemistry.
17. I hate sports and
games.
18. I am good at Arabic
language.

11•••n ==

19. I like my parents.

IM1 M.=
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110IMMM

111• nn ••

1=1.111=1=

=1M.Nam

20. I look forward to
Mathematics.
21. Most kids have more
friends than I do.
22.! am a nice looking
person.
23. I hate Chemistry.
24. I enjoy sports and
games.

•IO

25. I am interested in
Arabic language.
26. My parents like me
27. I get good marks
in Mathematics.
28. I get along with
kids easily.

Mil• nn=1

Miami =

••1•• nn••

=M.=

=WOW=

=COM=

29. I learn things
quickly in Chemistry.
30. I have good muscles
31. I am dumb at Arabic
language
32. If I have children
of my own, I want to
bring them up like my
parents raised me.
33. I am interested in
Mathematics
34. I am easy to like
35. Other kids think I
am good looking
36. I am interested in
Chemistry
37. I am good at sports

M MIM

Memmilla

38. I enjoy doing work
in Arabic language
39. My parents and I
spend a lot of time
together
40. I learn things
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M

a• m=

MIMGMM•

INIMORM

quickly in
Mathematics
41. Other kids want me
to be their friend
42. I have a good
looking body
43. I am dumb in
Chemistry
44. I can run a long way
without stopping
45. Work in Arabic
language is easy for me
46. My parents are easy
to talk to
47. I like Mathematics
48. I have more friends
than most other kids
49. I am better looking
than most of my friends
50. I look forward to
Chemistry
51. I am good athlete
52. I look forward to
Arabic language
53. I get along well
with my parents
54. I am good at
Mathematics
55. I am popular with
kids of my own age
56. I cannot do anything
right
57. I have nice features
like nose, and eyes,
and hair
58. Work in Chemistry is
easy for me
59. I am good at
throwing ball
60. I hate Arabic

184

language
61. My parents and I
have a lot of fun together
62. I enjoy doing work
in Mathematics
63. Most other kids like
me
64. I like Chemistry
65. I learn things
quickly in Arabic language
66. I am dumb at
Mathematics
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COOPERSMITH SELF-ESTEEM INVENTORY
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COOPERSMITH INVENTORY

Please Print :
Name :

Age :

School :

Sex : M

Grade :

Date

F

:

Directions
On the next pages, you will find a list of statements about feelings. If a
statement describes how you usually feel, put an X in the column "Like Me" if the
statement does not describe how you usually feel, put an X in the column "Unlike
Me". There are no right or wrong answers.
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Like Me Unlike Me
1. Things usually do not bother me.
2. I find it very hard to talk in front
of the class.
3. There are lots of things about
myself I had change if I could.
4. I can make up my mind without too
much trouble.
5. I am a lot of fun to be with.
6. 1 get upset easily at home.
7. It takes me a long time to get used
to anything new.
8. I am popular with kids my own age.
9. My parents usually consider my
feelings.
10. I give in very easily.
11. My parents expect too much of me.
12. It is pretty tough to be me.
13. Things are all mixed up in my life.
14. Kids usually follow my ideas.
15. I have a low opinion of myself.
16. There are many times when I had
like to leave home.
17. I often feel upset in school.
18. I am not as nice looking as most
people.
19. If I have something to say, I
usually say it.
20. My parents understand me.
21. Most people are better liked than
I am.
22. I usually feel as if my parents are
pushing me.
23. I often get discouraged at school.
24. I often wish I were someone else.
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25. I cannot be depended on.
26. I never worry about anything.
27. I am pretty sure of myself.
28. I am easy to like.
29. My parents and I have a lot of fun
together.
30. I spend a lot of time daydreaming.
31. I wish I were younger.
32. I always do the right thing.
33. I am proud of my school work.
34. Someone always has to tell me what
to do.
35. I am often sorry for the things
I do.
36. I am never happy.
37. I am doing the best work that
I can.
38. I can usually take care of myself.
39. I am pretty happy.
40. I would rather play with children
younger than I am.
41. I like everyone I know.
42. I liked to be called on in class.
43. I understand myself.
44. No one pays much attention to me
at home.
45. I never get scolded.
46. I am not doing as well in school as
I had like to.
47. I can make up my mind and stick
to it.
48. I really do not like being
a boy / girl.
49. I do not like to be with other
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people.
50. I am never shy.
51. I often feel ashamed of myself.
52. Kids pick on me very often.
53. I always tell the truth.
54. My teachers make me feel I am
not good enough.
55. I do not care what happens to me.
56. I am a failure.
57. I get upset easily when I am
scolded
58. I always know what to say to
people.
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BROOKOVER SELF-CONCEPT OF ACADEMIC
ABILITY SCALE
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Brookover Instrument

Please Write.

Name :

Age :

Educational Zone :

School :

Grade and Class :

Nationality :

Date :

The following are questions concerning your ideas about yourself regarding
scholastic achievement.
There are no correct and incorrect answers. In fact the correct answer is the
one that expresses your views honestly.
The objective from this questionnaire is to use it in a study conducted by the
researcher. So, I seek your cooperation by answering each question accurately
according to what you feel, personally, are the best answers about yourself.
Thanking you for your cooperation, I wish you every success.

The Researcher.
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Circle the letter in front of the statement which best answers each
question.
1. How do you rate yourself in school ability compared with your close friends?
a. I am the best.
b. I am above average.
c. I am average.
d. I am below average.
e. I am the poorest.
2. How do you rate yourself in school ability compared with those in your class at
school?
a. I am among the best.
b. I am above average.
C. I am average.
d. I am below average.
e. I am among the poorest.
3. Where do you think you would rank in your class in high school?
a. among the best.
b. above average.
c. average.
d. below average.
e. among the poorest.
4. Do you think you have the ability to complete college?
a. yes, definitely.
b. yes, probably.
c. not sure either way.
d. probably not.
e. no.
5. Where do you think you would rank in your class in college?
a. among the best.
b. above average.
c. average.
d. below average.
e. among the poorest.
6. In order to become a doctor, lawyer, or university professor, work beyond
four years of college is necessary. How likely do you think it is that you could
complete such advanced work?
a. very likely.
b. somewhat likely.
c. not sure either way.
d. unlikely.

193

e. most unlikely.
7. Forget for a moment how others grade your work. In your own opinion how
good do you think your work is?
a. my work is excellent.
b. my work is good.
c. my work is average.
d. my work is below average.
e. my work is much below average.
8. What kind of grades do you think you are capable of getting?
a. mostly A's.
b. mostly B's.
c. mostly C's.
d. mostly D's.
e. mostly E's.
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APPENDIX FIVE

FAMILY SOCIOECONOMIC INDEX
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Family Socioeconomic Index

Please Write.

Name :
Grade and Class :

School:
Educational Zone:

Date :
This index concerns some questions about the socioeconomic status of the
family and consists of four parts. The index is intended to measure the social and
economic level of the family for the purposes of research which is beneficial to the
pupils' educational and psychological process.
Thus, your cooperation is sought by responding to all questions and by
committing yourself to giving true and accurate responses.
Wishing you every success, I thank you for your cooperation.

The Researcher.
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The educational level of the household head.
(Please put a cross (X) opposite the educational status)
1. Illiterate (does not read and write)
2. Reads and writes well
3. Completed primary education
4. Preparatory school certificate
5. General secondary school certificate
6. University graduate
7. Higher diplomas
8. Masters
9. Doctorate

The occupational status of the family supporter
(Please put a cross (X) opposite the family supporter)
1. Doesn't work (Retired - Unable to work
and receives government subsidiary)
2. Ordinary workman (Works with an owner
of a firm - agricultural or industrial)
3. Works for himself (Grocer, Taxi Driver,
wandering vendor, not an employed worker)
4. Skillful worker (Worker in the firm or a
company as a mechanic, an electrician etc.)
5. Undertakes clerical work (an official,
Government clerk or owning a private
clerical business)
6. Business owner or a landlord (owner of a
technical commercial or agricultural business
and employing a number of workers)
7. A teacher (teaching at schools or institutes)
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8. Undertakes technical or administrative work
(a doctor, a manager, a lawyer, or an officer)
Please state father's occupation in detail if possible

Occupation of supporter in case of father or mother being disabled or deceased

His/her relationship
His/her qualification
The accommodation status
(Please put a cross opposite the kind of accommodation)
A. Kind of accommodation
1. Flat
2. Arabian house
3. Villa
4. Other
B. Number of rooms and number of people in the family
Number of rooms
Number of members of the family
C. The inhabitation density (i.e. Number of people in the family divided by the
number of rooms in the house)
(Please put a cross (X) opposite the inhabitation density)

Five or more people in one room
Four people in one room
Three people in one room
Two people in one room
one person in one room
Family Income
(Please put a cross (X) opposite the monthly income of your family)
1. Less than DH. 2,400
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2. DH. 2,400 to less than DH. 4,800
3. DH. 4,800 to less than DH. 7,200
4. DH. 7,200 to less than DH. 9,600
5. DH. 9,600 to less than DH. 12,000
6. DH. 12,000 and more
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COURSE OUTLINE FOR MATHEMATICS
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"In The Name of Allah, The Most Compassionate"
12th Grade Science Students
United Arab Emirates
Text Book : Mathematics
Ministry of Education
Plan : Seven Lectures Weekly

Course Outline for Mathematics
1989/90
Topics

Period
First
Term

Chapter 1:
Chapter 2:
Chapter 3:
Chapter 4:
Chapter 5 :

Second
Term

Chapter 6:
Chapter 7 :
Chapter 8:
Chapter 9:
Chapter 10:

Chapter 11:

The Field of Real Numbers
Limits
Continuous Functions and the
Intermediate Value Theorem
The Derivative of a Function
The Derivatives of Circular
Function and Implicit
Differentiation
General Review
Geometric Applications and Time
Rates
Application of Differentiation
Graphs of Polynominal Functions
and Rational Functions
Integration
The Integral of the Logarithmic
Functions and the Rational
Functions
Applications of Integration
General Review

Remark
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APPENDIX SEVEN

THE ACHIEVEMENT TEST IN MATHEMATICS
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Ministry of Education.
Dubai Educational Zone,
Department of Planning,
Evaluation and Examination.

Subject :

Mathematics.

Time Allowed :

Two and Half Hours

First Term Final Examination, January 1990.

Grade ; 12 th Grade Science Branch.

Instructions

1.

The exam consists of 5 questions. the first one is multiple choice while the
remaining questions are essay type.

2.

Write down your answers, using ink, in the attached answer booklet.

3.

Do not use eraser.

4.

For the multiple choice part choose only one answer.

5.

Answers should be properly numbered.

6.

Calculators can be used if needed
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Question One (30 points) Choose the correct answer.
'

1) The least upper bound for the set X = {1/2,2/3,3/4,
a) 1
b) 3/4
c) 1/2
d) does not exist.

, n/(n 1),

2) The solution set for the equation [3 — x] = —5 is:
a) 0
b) [8,7[
c) [7,8]
d) ]7,8]
1
3) The solution set of the inequality 1— — 71 < 0 is:
x
a) 7
b) —1/7
c) 1/7
d)
4) The solution set for the inequality V(x — 1) 2 < 3 is:
a) [-2, 4]
b) {-2,4}
c) [4, —2]
d) [-4,4]
5) Let (x) [x] — Ixl. Then on the interval [1,1.5] f = a) x — 1
b) 1 — x
c) 1.5 — x
d) x — 1.5
6) The interval [3,4[ contains:
a) neighborhood left to 4
b) a neighborhood around 3
c) a neighborhood left to 3
d) a neighborhood around 3.1
Ix — 51

7) lim
is:
x--05-- X - 5
a) 1
b) 0
c) —1
d) does not exist.
8) lirn [5 — x] is:
x-,2+
a) 3
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is:

b) 2
c) does not exist.
d) 1
sin(1 — cos2 x) .
is:
9) lim
sin2 x
a) 1
b) does not exist.
b) 0
d) co
+ 2 is:

10)

a) 2
b) —2
c) does not exist.
d) 0
(x _ 1)2
11) hm
x.-co x
a) —co
b) —1
c) 1
d) oo
12) If f(x) =

2k

1
:1<x<3

is continuous on [1,3], then k =--

a) 1
b) 0
c) 2
d) 3
13) Which of the following functions is not continuous at 2?
1

x+2
b) .117--2
x—2
c)
+ 21
d) [x — 2]
14) If f is continuous on [1,7], and f(1) = 2, 1(3) < 0, f(5) > 0, and 1(7) = —2, then
the number of roots of f is at least:
a) 1
b) 2
c) 3
d) 4
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15) Let f(s) =
a)
b)
c)
d)

[2, 3[
}2,3J
[2,3]
]2,3[

x—2
x—3

. Then f has the same sign on the interval:

16) The intermeadiate value theorem can be applied to the interval [0, r] for the function:
a) sin x
b) tan s
c) cos x
d) xl(x - 2)
z2
17) If f (x) =

6—x

:0<x<2
:2<x<5

then the average rate of f as f changes from 1

to 3 is:
a) 2
b) 1
c) —1
d) —2
18) Let f(s) = 32 — 4x. Then lim

f(2 + h) —

(h) •

a) —8
b) —2
c) 2
d) 8
19) If f(s) = (x — 2)g(x), and g'(1) = —4, and g(1) = 3, then f'(1) is:
a) —4
b) —7
c) 7
d) 3
20) If the line 1: 2s y = 15 is tangent to f(s) at (3,9), then f (s) =
a) 2
b) —2
c) 3
d) —3
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Question Two (15 points).
a) Show that if x E R- then

1 h
b) If -3- < -3- - 1 < 1, find [h].
c) Find and draw largest domain for the following functions on the real line.
1) f(x) =
2) h(x) =

[xl - 5
- Ixl.

3) t(x) = ,x > -3, t(x) = 5, x < -3.
4) g(x) =

x-4

+ x-(213).

Ix +41

: -6 < x < -4
d) Let f (x) = / -V---i : -4< x < 0 . Draw the graph of f and use it to obtain
[x - 2] : 0 < x < 2
the graph of Ill.
Question Three (15 points).
a) Explain the meaning of the statement: lim (x) = L.
b) Use the definition of limit to show that
lim3(2x - 1) = 5.
c) Find the the following limits:
x2 - 25
1) lim
x.53 - Ix - 21
2)

lirn

Ix + 11

x-4--(3/2)[x - 1]

2- x
3) lim
x.2v2 - vx
cos (x -2)
4) lim
x-,2 x 2 - 4
Question Four (20 points).
1- (x - 2) 2 : x> -2
a) Let f(x) = 3x _
9
: x < -2

Discuss the continuity of f on [-3, 0].
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b) Give one iteration of an approximation method for finding a positive root for the
equation x 3 - 5x + 1 = 0.
c) Study the sign of f(x) =

x
4 and use it to determine the domain of the function
x2-

g(x)= V f (x).
x2 – 4
x2 - 1
d) Let 1(x) = x _ 2 and h(x) =
. Find rim (foh)(x).
x--•1
x–1

Question Five (20 points).
a) Let f(s) ..--_

x2 :5 < 1

– . Using the definition of derivative discuss the differen-

tiability of f at x = 1.
1
V
b) Let y = – t2 + 1 and x = t – 1. Find —
by tow methods.
2
dxI=2
c) In the following, find 2 in terms of x and put it in the most simplified form
possible.
1) y = mx + b3 , m,b ER.
2)y= j

-% ,x01.

3) y = –4V1 – 6x3
d) Suppose that f and h are two differentiable functions on R, and that
.
1(0) = 1, r(0) = 2, f'(2) = 3, h(0) = 2, W(0) = 5.
1) Find (fh)'(0).
2) Find (foh)'(0).
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COURSE OUTLINE FOR CHEMISTRY
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"In The Name of Allah, The Most Compassionate"
12th Grade Science Students
United Arab Emirates
Text Book : Chemistry
Ministry of Education
Plan : Four Lectures Weekly

Course Outline for Chemistry
1989/90
Period

•

First

Unit 1:

Term

Unit 2:
Unit 3 :

Second
Term

Unit 3 :
Unit 4:
Unit 5:
Unit 6:
Unit 7 :

Topics
Electro-Chemistry
and
Properties
of
Solutions
Oxidation - Reduction Reactions
Acids - Bases Modern Theories up to
The End of Common Bases page 114
Acids - Bases Modern Theories
page 114
Electro-Chemistry
Chemistry of Sodium and Iron
Study of some Natural Gas and
Petroleum based Industries
Principles of Nuclear Reactions.

Remark
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APPENDIX NINE

THE ACHIEVEMENT TEST IN CHEMISTRY
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United Arab Emirates
Ministry of Education
Dubai Educational Zone
Planning and Exam Section

Grade 3 -Secondary
Time Allowed 2.5 Hours

Final Exam (First Semester)
Jan. 1990

Answer all the Following Questions : First Question
Firstly - Choose the right answer for each of the following statements : 1. The aqueous solution of Sodium Hydroxide contains :
- na+ + Ofrions
+ ri94. ions
- H94 q- OH-lons
- Only NaOH molecules
2. The reaction which represents disproportionation in Oxidation - Reduction is :
Cl21- 2Na
> 2NaC1
Zn + 2HC1
> ZnCl2F H 2
> 5KC1 + KC103F 3H02
+
6KOH
3C12
> AgC1 + HNO3
AgNO3 + HC1
3. When Titrating Hydrochloric Acid against Patassium Hydroxide the suitable
indicator is
- Methyl Red
- Methyl Orange
- Phenolphthalene
- or All of Above
4. The Hydrogen exponent (pH) for a 0.005 M Barium Hydroxide solution whose 100
% dissociation degree is :
-12
-2
- 13
-3
5. A Buffer Solution can be obtained by mixing two equal volumes of :
- 0.3 mol/litre Sodium Hydroxide with 0.2 mol/litre Acetic Acid
- 0.1 mol/litre Sodium Hydroxide with 0.2 mol/litre Acetic acid
- 0.1 mol/litre Sodium Hydroxide with 0.2 mol/litre Hydrochloric Acid
- - 0.1 mol/litre Sodium Hydroxide with 0.1 mol/litre Acetic acid
6. In the following reaction, the equivalent mass for Bronmine as a reducing agent is :
> NaBr + NaBrg + HD
firi+ NaOH
-80
-40
-16
-32
(Atomic Mass for Bromine = 80)
7. The Mass of Sodium carbonaete (Molecular Mass = 106) necessary for preparing
0.1 litre of the o.1 N salt solution is :
-5.3 gm
-0.53 gm
-0.106 gm
-1.06 gm
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8. When 25 ml of a 0.1 M Sulphuric Acid (1-1 2S0)1 is added to 50 ml Sodium
Hydroxide is :
-0.2 mol/litre -0.1 N -0.5 mol/litre 0.3 N
9. The addition of Sodium Acetate Solution to the Acetic Acid Solution leads to the :
- Decrease in the pH value of the solution
- Increase in the pH value of the solution
- Increase in the ionization of the Acetic Acid
- Formation of white precipitate
10. The Oxidation Number for Oxygen Atom in Oxygen Fluoride (0Fiis :
- (+2)
- (-2)
- (-1)
- (0)
Secondly:
From Concentrated Hydrochloric Acid whose density is 1.18 gm/cm 3 and which
contains 36.5% by weight Hydrogen Chloride gas, 4.24 ml is taken out and distilled
water is added to it till the volume of the solution becomes 500 ml, if 15 ml of the
acid solution neutralises 20 ml of Sodium Hydroxide Solution, Calculate the
normality of both the acid and base
(H= 1, Cl = 35.5)
Second Question
Firstly
The following Oxidation-Reduction equation is imbalanced and represents a reaction
between Potassium Dichromate and Ferric Chloride in an acidic medium
> Cr +3i- Fe +3
Cr2071- Fe +2
It is required to :
(1) - balance the former equation using the fractional ion-electron method
(2) - identify the reducing agent and mention the reason
(3) - calculate the equivalent mass of the oxidising agent
Fe = 56,
0= 16,
Cl = 35.5
Cr = 52,
K = 39,
Secondly :
Arrange the following in ascending order
a.- The following materials in order of an expected pH value of their solutions with
the same molar concentration
NHQH,
(1) - CHCOOH,
H2§0. 4,
HC1
HCOONH4 (Ka > Kb)
(2) - NaC1, CH3 COONa, NH4C1,
b. - The following formulae in order of the Manganese Oxidation Number
Mn02KMn0 4
MnC1 2
K t4n0 4
c. - The following Acetic Acid Solutions in order of their dissociation degree (a)
0.01 M,
0.02M,
0.1 M,
0.2M
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Thirdly :
Potassium Acetate Solution whose concentration is 0.01 M, knowing that the
ionisation constant for Acetic Acid = 1.8X10 -5 , calculate the value of :
(1) - The pH of the Potassium Acetate Solution
(2) - The salt Hydrolysis Constant
(3) - The effect of the solution upon the Phenolphthalene indicator
log 1.8 = 0.26
Third Ouestion :
Firstly :
What is meant by each of the following :
(1) - Salt Hydrolisis
(2) - Oxidation Number
(3) - Bronsted - Lowry Acid
(4) - Normal Solution
(5) - Lewis Base
Secondly :
Specify the correct and wrong statements from each of the following and correct the
wrong underlined words
(1) - In titration, the solution change of the pH value within the neutral or equivalence
point depend upon the sort of the indicator used
(2) - When A+X- solution is added to (A +B- saturated solution) this leads to the
increasing_f
t-B7-s
aLALoy
ilit
(3) - We reach the equivalence point if one litre of normal HC1 reacts with 12 gm of
Magnesium metal (Mg = 24)
(4) - The dissociation of Methyl Orange indicator molecules (BOH) increases if an
alkali is added
(5) - A 0.01 M acid (HA) whose ionisation constant (Ka = 1X10 -6), the pH value for
this is equal to four.
Thirdly :
800 ml of a 0.01 M Lead (II) Nitrate Solution is added to a 0.02 M Potassium
Chloride Solution, the Volume of the resulting solution is one litre. Will Lead (II)
Chloride precipitate or not? Why?
The Ksp for Lead (II) Chloride = 1.6X10 -5 at 25 0 C
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The Fourth Ouestion
Firstly :
Scientifically deduce for the following using the chemical equations to explain your
answers :
(1) - The water behaves as a base in some reactions and as an acid in others
(2) - Hydrogen gas is released when Zinc is added to Ferric Sulphate solution
(3) - The (pH) value remains approximately constant when a small quantity of an acid
is added to a mixture of Ammonium Hydroxide and Ammonium Chloride Solutions.
Secondly :
Explain how 500 ml of approximately 0.05 N Sodium Hydroxide Solution is prepared
in the school laboratory, write the method of calculation, the steps of practical
Na = 23,

0 = 17,

H=1

Thirdly :
Write a correct answer for each statement within the blank spaces
(1) - The thickness of the ionic layer in the electrolytic solutions depend upon

(2) - If, 0.2 litre of distiled water is added to 100 ml of a 0 3 N Potassium Hydroxide
solution, the concentration of the resulting solution is
(3) - When the element (X) combines with Oxygen to form the two Oxides XO,
X29, the two oxidation numbers of the element are
respectively
(4) - When HC1 gas is passed through a saturated solution of calcium Carbonate and
Silver Chloride, the solubility of
increases where as
precipitated
(5) - According to Lewis Theory, when ZnC1 2 reacts with Ammonia forming
[Zn(NH3 )4
is the acid and
is the base
(6) - When SO4-2 from Sulphuric Acid is reduced to Sthe equivalent mass of
Sulphuric Acid is equal to
S = 32,
0 = 16,
H=1
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SUPPLIMENTARY REQUEST TO OBTAIN PEOPLE'S
PREFERENCE REGARDING SOCIOECONOMIC INDEX
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Dear Brother,
The researcher is in the process of developing an UAE family socioeconomic
(SES) index for the purpose of research. The intended index consists of four
components as follows :
1). House status which includes types of the houses (villa, apartment,---), number of rooms in the house and the ownership of the house
(rented, owned, governmental loan).
2). Educational level of the household head.
3). Family income.
4). Occupational status of the household head, i.e. the household
head's job.
Although these four components are important in identifying the SES of the
family, it is not equally important. Further, there are different views regarding the
importance of each component.
Because of the above, the researcher is interested in your opinion about the
priorities of aforementioned components in measuring SES. Your cooperation and
opinion are held dearly, therefore, kindly express your opinion by ordering the four
components according to their importance in identifying the UAE family SES, that is,
by ranking the importance of the components according to your point of view. For
example, if you think that the most important component in identifying the family
SES is the household occupation then write (1) in front of the occupational status of
the household head. I will also appreciate if you can mention the reason for your
ranking.
Thank you and appreciate your help.
The Researcher

Component :

Rank

Educational level of the household head :
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Family income :
House status
Occupational status of the household head :
Ranking Rationale :

Name :
Occupation :
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STATISTICAL RATIONALE FOR COMPUTING THE
TOTAL SES SCORES
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STATISTICAL RATIONALE FOR COMPUTING THE TOTAL SES SCORES.

The total SES score X was computed by the formula
X = 2.68X t 2.58Xji 4.56X3+ 3.18X4
Where X1 X2, .Xia1d Ninrc! the four components' standard scores. However, for the
sake of clarity of the following derivation, it will be assumed that the weights applied
to the component scores are a l , a2, a3 , and a4, and that the common component score
mean and standard deviation are M and S respectively. In this case X is given by

a X + a X +a X +aX
1 1
44
2 2
3 3

(1)

Accordingly, the mearrrof X is given by
—
X= a i M + 8 2M + a 3M + a 4M = M(a i + a 2 + a 3 + a 4 ) .
The above is obtained by using the formula for the mean of a linear combination (see,
for example, Mardia et al., 1979, pp. 13-14). But the sum of the weights is equal to 10
by construction, and M was chosen to be equal to 5. Thus by the last formula the
mean X is equal to 50.

As for the standard deviation of the total SES score, Mardia et al., (1979, pp.
13-14) indicate that if this statistic is denoted by Sx then the variance V = S 2x is
given by
2 2
22
22
2
2
V = a S + a S + a 22
S + a S + 2a a S r
+ 2a a S r
1
2
3
4
12
1 2
1 3
13
2
2
32
2
+ 2a a S r
+ 2a a
r
+ 2a a S r
2a a S r
(2)
1 4
14
2 3
23 1
2 4
24 +.
3 4
34

Where r 12, r13 , r14, r23 , r24 and r34 are the correlations between pairs of
components X 1 , X2, X3 and X4. Because the correlation between each pair of
component is a positive fraction, ie

r is between 0 and 1, (obviously a scale cannot be

made up of negatively correlated components), the following inequality applies to the
fifth term in the right-hand side of (2) :
2
0< 2a 1 2 32 r
a
12 < 2a 1 a 2 3 .
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Similar inequalities apply to the last five terms in the right-hand side of (2).
Accordingly, the following inequalities are true :
- 22 • 22
22
V > a S + a S + a S 22
+ a S
1
2
3
4
22
22
22
2
2
V < a S + a S + a S + a S + 2a a S 2 + 2a a S 2
1
2
3
4
1 2
1 3
2
2
2
+ 2a a S + 2a a S + 2a a S + 2a a S 2
1 4
2 3
3 4
2 4
-

(3)

(4)

Since the value of S is equal to 1 and the values of a l , a23a anclo are 2.68, 2.58,
1.56 and 3.18 respectively, then inequality (3) becomes
2
2
V>2.68 2 + 2.58 + 1.56 2 + 3.18 ,
which, on simplification, yields
V > 26.3848.
Hence,
Sx > 5.14
so V = Sx2
This means that the standard deviation of the total SES score is greater than 5.14.
Substituting the value of S = 1 in inequality (4) yields
2
2
2
2
+ 2a
V < a + a + a + a + 2a
+ 2a a + 2a a
3
4
1 a2
-1 a 3
2
1
1 4
2 3+
2a2 a

•

4

+ 2a a
3 4'

which means that
2
V< (a + a + a + a 4 ) .
2
3
1
But since the sum of the weights is equal to 10 then
V < 1OF
and
Sx < 10,

or that the standard deviation of the total SES score is less than 10.

The above derivation showed that the choice of a common component score
standard deviation of 1 and mean of 5 must lead to total SES score mean of 50 and
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standard deviation falling between 5.14 and 10. With these values, the lowest score in
the distribution of the SES total score cannot be negative since such a low score will
be more than 10 standard deviations below the mean of the distribution if the standard
deviation took the minimum value, and 5 standard deviations below the mean if the
standard deviation took the maximum value. On the other hand, the SES total score
cannot exceed 100 since the highest score would, in this case, be more than 10
standard deviations above the mean if the standard deviation assumed the minimum
value, and more than 5 standard deviations above the mean if the standard deviation
assumed the maximum value.
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COMPUTATION AND INTERPRETATION OF REDUNDANCY
COEFFICIENT IN CANONICAL CORRELATION
ANALYSIS,
The redundancy of the dependent variables given one of the canonical
solutions is analogous to the square multiple correlation in regression analysis. Both
indices provide a descriptive measure of the overlap between the dependent and
independent sets of variables. In other words, they indicate the proportion or
percentage of variants of the dependent variables accounted for by the independent
variables. In the case of canonical correlation analysis the latter notion has to be
adapted to the case of several dependent variables. Thus, as Levine (1977) puts it,
"One asks how redundant a set is (the dependent variables set), given the availability
of information from the other set (the independent variables set) as contained in a
canonical variate from the other set" (p. 24). Instead of considering the proportion of
variants of a single dependent variable:, one considers what is termed the trace of the
dependent variables which is the sum of the variants of these variables after a
standardizing them. According to Stewart and Love (1968) the redundancy index
given the first pair of canonical variates can be computed as follows :
Let S lj be the correlation of the j th y variables (dependent variable) with the
first canonical variate and let V I be the proportion of the y variables trace accounted
for by the first canonical variate. Then,

Where q is the number of y variables. In other words, V 3, 1 is the sum of the
squares of the correlations between the dependent variables and the first canonical
variate divided by the number of the dependent variables. If the redundancy of the
dependent variables given the first pair of canonical variates is denoted by rd 3tIlen it
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is given by rd yi = Vy1 rci , where rci is the first canonical correlation. The
redundancy indices given the other pairs of canonical variates can be computed in a
similar manner. Thus, one can obtain rd y2, rdy3,
the canonical variates.
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,rdY where k is the number of
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Test - Retest Reliability Data for Brookover Self-concept
of Academic Ability Scale

Sr. NO.

Sex
1=Boys
2=Girls

Test Score

Retest

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2

26
16
30
30
22
27
38
21
31
34
35
36
31
26
24
24
31
26
25
39
25
25
22
33
35
26
32
29
24
27
33
24
37
24
28
27
29
19
37
31

29
16
25
31
27
28
36
29
30
32
33
36
32
27
26
24
28
28
25
39
25
24
21
32
35
27
29
30
27
32
27
25
40
26
30
29
32
19
37
33
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Score

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

32
25
40
30
24
29
30
40
27
31
24
31
31
36
35
33
28
40
31
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33
30
40
33
23
29
30
40
33
32
32
33
31
40
33
35
31
40
30
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Test - Retest Reliability Data for Coonersmith Inventory

Sr.No.

Sex
1=Boys
2=Girls

Test Score

Retest

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

38
58
72
52
40
78
78
68
32
56
60
70
84
78
62
68
66
48
64
60
60
58
70
42
82
68
36
58
88
44
84
74
56
84
46
64
74
46
58
68
82

66
70
82
62
42
80
76
62
28
60
54
66
82
68
70
72
46
58
70
52
58
58
74
42
86
72
44
62
90
52
80
70
76
92
50
56
58
54
76
76
84
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Score

42
43
44
45
46
47
48
49
50
51

2
2
2
2
2
2
2
2
2
2

58
88
70
60
76
58
56
74
76
70
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82
90
72
62
76
46
62
86
76
76
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Test - Retest Reliability Data for Self-Description
Questionnaire

Sr. No.

Test Score

Retest Score

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

30
29
28
27
26
28
27
21
31
31
34
24
32
26
34
35
30
25
27
28
31
33
19
28
27
33
30
32
25
33
30
31
29
32
30
33
37
35
33

29
31
29
27
26
33
27
26
28
32
37
26
30
29
30
35
29
25
27
28
30
32
23
31
30
25
32
35
30
32
28
32
30
28
28
32
33
35
31
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Test - Retest Reliability Data for Raven Progressive
Matrices

Sr. No.

Test Score

Retest Score

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

50
52
55
43
44
52
58
49
55
52
54
53
53
48
46
22
51
50
57
51
53
54
51
50
54
48
58
53
51
58
47
56
56
50

51
50
54
46
54
59
59
52
51
51
58
56
55
54
55
22
51
52
54
48
55
59
53
52
53
59
54
53
57
60
49
58
57
55
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DATA USED FOR STATISTICAL ANALYSIS.

KEY

A: Sex (1=Boy and 2=Girl)
B: SCARAB
C: SCMATH
D : SCCHEM
E : SCPRNT
F: SCPEER
G : SCAPPRC
H : SCPHYS
I : SCT
J : GSC
K : SCGAA
L : IQ
M : ARABIC
N : MATH
O : CHEM
P : SES
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DATA USED FOR STATISTICAL ANALYSIS.

A BC

DEF GH IJ KLM NOP

1 32 32 17 28 21 19 12 24 13 27 56 133 132 51 52
1 34 39 32 37 31 30 28 34 19 38 60 175 268 87 54
1 33 39 39 34 30 33 27 34 25 39 59 137 218 73 52
1 33 33 33 34 24 33 24 31 18 36 55 185 258 95 52
1 32 24 23 31 30 30 26 28 21 28 56 105 32 47 43
1 30 15 30 33 28 24 30 27 19 28 54 171 174 74 49
1 13 23 20 32 23 28 30 24 9 24 54 105 104 56 58
1 30 31 25 35 28 30 24 29 20 29 51 136 134 52 57
1 31 34 30 16 18 19 19 25 2 33 49 149 196 81 53
1 20 27 34 34 31 36 26 30 18 22 53 88 150 53 61
1 23 19 32 35 37 21 28 28 18 27 47 127 232 68 59
1 28 21 23 23 20 20 20 23 11 25 52 160 160 72 40
1 29 32 25 33 24 24 24 28 16 31 51 156 236 80 54
.1 27 27 24 34 34 33 18 28 18 28 52 140 174 70 63
1 40 26 31 35 37 33 38 34 15 31 48 168 206 74 48
1 32 12 26 35 35 23 36 28 18 24 40 104 40 24 36
1 22 26 33 32 32 36 24 29 19 24 52 129 104 60 59
1 23 29 32 29 31 32 32 30 22 27 50 101 152 50 42
1 34 34 33 37 30 36 28 34 25 39 56 160 244 88 54
1 25 36 36 38 30 32 31 33 22 35 51 161 178 75 59
1 16 30 29 32 40 28 37 30 13 23 49 104 36 50 63
1 30 32 30 38 31 32 24 31 17 26 46 128 152 54 57
1 25 21 31 32 29 26 18 26 17 27 57 128 128 61 55
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1 23 32 26 29 28 22 24 27 11 27 52 154 216 65 43
1 32 25 26 36 37 38 37 33 21 28 32 97 120 58 62
1 25 33 27 29 19 23 16 25 11 35 54 188 182 100 45
1 23 35 40 24 29 27 31 31 17 33 51 156 268 88 38
1 28 32 32 34 31 30 35 32 17 35 56 181 258 96 60
1 29 39 28 30 31 32 28 31 23 34 54 138 202 68 49
1 33 40 40 31 32 33 27 35 22 36 53 140 165 52 48
1 30 40 40 38 38 39 40 38 20 39 55 131 198 68 51
1 33 32 32 32 30 32 27 31 19 28 41 98 142 44 49
1 24 30 19 28 32 23 31 27 19 21 43 104 56 40 52
1 15 40 20 31 31 30 28 28 13 27 25 135 220 59 47
1 26 40 33 20 24 26 30 29

9 33 57 120 182 81 36

1 31 31 31 33 22 21 21 28 15 20 54 105 148 57 48
1 27 30 26 34 31 34 33 31 14 21 51 123 132 61 40
1 40 31 31 36 34 34 32 34 20 34 40 167 230 79 51
1 28 37 27 27 34 31 30 31 14 31 56 120 154 58 48
1 29 35 28 36 34 35 26 32 17 29 56 107 112 25 56
1 33 31 19 34 26 33 26 29 13 31 44 128 120 52 49
1 36 36 34 35 24 37 30 34 24 36 51 126 186 55 49
1 31 40 23 37 32 31 18 31 18 27 55 95 160 33 46
1 29 31 32 27 32 33 32 31 21 34 45 140 142 64 51
1 32 27 33 38 30 29 30 32 24 35 50 124 76 26 61
1 34 25 31 31 35 28 37 32 14 21 47 104 90 50 39
1 33 37 20 36 30 35 31 32 10 25 51 134 220 70 56
1 27 21 20 18 21 31 31 24 10 27 54 137 114 41 56
1 12 17 20 14 26 28 12 18 14 22 47 100 104 40 53
1 32 33 30 34 33 34 34 33 23 30 57 118 132 53 55
1 31 32 40 16 19 17 13 25 16 36 54 158 244 93 62
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1 25 28 28 19 32 33 28 28 16 20 49 113 176 54 37
1 35 36 30 36 39 34 25 34 14 29 50 144 168 47 42
1 32 30 30 31 27 30 30 31

9 30 31 135 154 69 41

1 33 33 34 31 26 22 18 29 15 35 43 123 154 74 41
1 33 32 30 34 31 33 35 33 24 34 52 109 56 40 52
1 32 31 35 39 36 40 35 36 23 38 49 149 190 71 49
1 18 31 21 33 37 32 32 29 23 33 53 92 14 16 41
1 34 38 34 29 26 27 31 32 18 37 56 161 212 87 52
1 20 29 20 25 20 29 15 23
1

8 14 50 103 122 67 56

8 16 20 30 23 18 16 19 13 18 53 116 96 70 45

1 19 18 26 34 24 27 21 24 7 31 46 112 126 70 40
1 36 31 32 31 23 24 31 30 15 40 57 187 274 99 52
1 36 28 36 26 24 23 10 27 7 37 42 137 150 80 47
1 33 35 30 36 34 31 39 34 21 37 49 107 150 71 61
1 35 28 25 25 30 27 17 27 19 29 36 120 111 44 52
1 37 24 20 15 29 32 34 28 13 34 51 128 104 64 38
1 30 26 32 19 32 26 22 27 14 31 53 137 212 83 42
1 15 32 30 24 16 21 23 24 17 35 51 139 259 100 54
1 16 34 30 25 36 39 37 31 16 31 47 102 192 74 60
1 28 26 32 34 30 26 37 31 10 31 54 122 122 48 50
1 17 35 39 34 33 31 30 31 23 28 57 168 272 100 54
1 32 18 30 31 25 27 21 27 13 30 39 115 86 59 46
1 25 15 28 22 25 27 20 24 12 28 45 111 89 59 57
1 27 23 24 23 24 31 33 27 12 26 53 101 54 67 46
1 25 38 37 39 30 28 29 33 22 39 54 150 220 90 48
1 29 38 39 33 38 35 39 36 18 34 52 111 206 70 34
1 40 38 22 39 32 25 23 32 15 33 48 129 116 34 52
1 37 32 36 32 33 32 33 34 15 30 54 104 167 41 37
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1 38 35 39 32 26 30 24 33 19 37 52 184 285 91 62
1 22 26 26 29 35 38 20 28 16 29 53 123 174 63 41
1 39 40 22 32 37 38 28 34 25 29 57 162 224 50 43
1 36 40 39 37 31 39 32 37 25 36 58 162 228 75 44
1 24 32 38 23 25 28 19 28 21 34 54 158 267 73 59
1 35 28 32 33 28 35 21 31 19 36 55 164 217 58 48
1 36 16 12 21 32 32 28 25 20 29 37 133 145 49 47
1 27 27 27 14 23 31 22 25 14 36 56 186 269 71 49
1 37 35 28 33 36 35 39 35 11 31 58 147 172 57 47
1 39 36 33 28 38 34 35 35 18 31 52 104 146 40 55
1 39 29 15 25 32 29 36 30 11 30 51 98 80 27 48
1 34 22 39 28 37 38 31 33 18 28 10 109 37 17 49
1 40 40 40 24 19 29 25 32 12 40 51 176 271 87 60
1 33 36 20 34 29 33 30 31 21 34 57 144 262 54 62
1 22 36 30 28 31 32 19 29 10 32 55 151 295 92 54
1 30 25 12 25 33 28 22 25 12 37 50 164 234 49 39
1 35 38 21 28 34 32 35 32 19 29 55 145 205 51 52
1 27 33 16 19 19 28 26 24 13 21 52 164 231 74 49
1 32 24 14 33 35 35 38 29 18 24 46 98 52 14 58
1 24 21 19 32 36 34 24 27 12 19 42 133 143 41 45
1 31 26 18 31 38 40 38 31 24 28 50 143 177 35 50
1 37 24 24 35 29 37 32 31 13 29 33 146 179 61 51
1 38 25 16 16 32 34 35 28 13 26 46 139 97 40 41
1 31 22 22 33 24 23 32 27 19 28 49 150 87 31 53
1 36 37 39 38 34 30 36 36 15 32 52 143 214 84 48
1 26 34 40 23 25 34 28 31 19 40 56 161 263 94 57
1 36 25 22 37 33 31 27 30 19 30 48 150 116 76 45
1 28 16 13 36 27 35 37 27 12 22 23 131 107 49 45
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1 34 25 24 31 38 37 29 31 19 30 57 133 150 51 52
1 31 15 16 20 21 29 27 23 11 32 56 117 109 64 50
1 25 22 22 31 24 20 22 24 9 27 51 102 95 65 37
1 34 38 40 33 38 38 40 37 20 29 59 126 143 79 42
1 27 40 32 32 30 32 28 32 16 20 59 115 133 56 40
1 28 32 28 33 26 34 27 30 14 30 52 119 93 48 41
1 24 31 37 15 19 28 28 27 15 32 56 185 244 97 44
1 40 18 19 18 27 38 25 27 14 27 24 128 170 64 51
1 35 21 22 33 21 32 29 28 20 27 50 119 43 45 48
1 20 37 12 26 28 33 37 27 18 24 59 141 132 68 62
1 24 22 34 21 22 20 28 25 15 26 52 91 96 68 42
1 38 23 24 37 35 33 27 31 16 30 41 134 66 57 44
1 23 26 28 27 40 35 40 31 18 24 57 84 37 20 48
1 34 22 28 31 29 26 30 29 20 31 51 150 194 77 40
1 34 9 14 33 35 32 39 27 11 29 52 134 24 50 40
1 36 33 24 26 33 30 29 31 20 26 55 144 171 52 49
1 37 39 30 28 34 29 19 32 20 39 59 173 287 100 50
1 34 32 31 32 31 33 33 32 21 28 53 142 256 93 41
1 34 30 31 17 26 17 26 27 12 27 53 120 201 85 49
1 30 38 30 26 29 29 31 31 20 40 49 163 288 96 53
1 40 28 39 26 37 34 26 34 18 38 47 165 243 73 53
1 38 28 32 33 27 31 30 32 13 34 49 121 100 30 52
1 29 27 29 33 15 23 10 24 10 37 48 162 213 92 63
1 25 28 22 13 29 32 30 26 16 30 53 128 144 51 51
1 29 40 25 28 26 28 22 29 23 33 59 135 192 78 48
1 16 32 27 36 35 27 20 28 22 26 52 134 136 59 57
1 30 15 16 30 24 27 16 22 17 28 49 145 125 51 62
1 26 16 24 20 26 28 31 24 17 22 55 101 52 40 58
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1 32 32 24 38 37 35 37 33 14 32 51 122 200 60 44
1 24 18 18 28 22 20 21 22 21 24 50 124 165 43 44
1 14 10

8 25 12 19 14 15 16 18 48 98 140 56 55

1 19 23 14 24 16 25 27 21 15 23 56 123 135 41 54
1 39 32 38 37 37 38 31 36 19 34 46 158 226 86 67
1 32 26 33 33 36 36 39 33 20 34 48 172 244 89 48
1 23 36 25 35 28 27 28 29 22 37 55 129 202 75 44
1 33 33 33 34 32 27 28 32 22 38 52 149 176 52 54
1 38 38 11 38 33 29 22 30 24 31 50 149 171 64 45
1 18 24 20 34 33 37 29 27 21 33 56 127 238 89 65
1 27 22 33 35 30 29 31 29 25 36 49 171 168 74 60
1 28 16 18 33 31 31 33 27 17 23 49 87 88 30 48
1 34 32 32 35 34 32 30 33 23 33 49 136 148 59 49
1 15 35 26 29 29 25 18 25 17 28 48 132 128 63 59
1 33 23 26 32 36 33 26 30 20 31 51 109 77 36 57
1 37 36 32 34 28 34 24 33 20 32 59 134 96 53 59
1 23 29 26 38 35 37 33 31 18 32 42 122 154 66 47
1 25 28 23 24 21 34 18 25 10 24 52 139 120 33 46
1 14 25 22 30 26 27 27 24 17 26 51 135 187 51 65
1 29 28 11 32 24 24 27 25 16 31 48 118 120 29 58
1 29 35 33 35 31 27 24 31 16 38 51 155 264 84 54
1 28 21 23 23 26 27 23 25 17 32 43 160 100 50 57
2 32 31 26 35 23 33 26 30 23 24 50 105 148 62 47
2 37 34 29 28 17 28 19 28 20 40 52 164 188 77 41
2 26 25 29 32 29 35 21 28 14 29 55 148 174 68 49
2 30 24 38 20 24 28 15 27 16 29 43 158 240 87 51
2 24 22 25 30 24 34 19 26 22 25 44 101 46 44 34
2 17 17 28 32 36 31 37 28

9 31 52 147 144 84 55
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2 28 32 29 31 21 25 20 27 15 29 58 172 268 97 40
2 14 14 16 24 30 31 17 21 17 23 49 120 150 70 57
2 31 29 30 37 30 25 31 31 11 27 55 143 172 77 62
225 32 32 40 32 33 24 31 21 30 52 157 268 95 58
2 24 39 38 38 30 32 36 34 22 35 54 130 282 81 55
2 24 23 26 27 18 25 24 24 13 27 51 117 132 79 39
2 32 32 30 35 32 33 31 32 20 32 53 122 230 72 46
2 26 29 26 33 21 24 29 27 10 29 53 157 170 66 45
2 36 31 34 37 37 33 23 34 23 37 48 161 212 89 55
2 34 33 35 39 36 31 33 35 22 35 46 167 276 94 60
2 35 25 32 32 32 38 15 30 15 33 22 140 206 84 47
2 27 29 25 11 24 29 29 25 14 31 51 147 188 73 40
2 25 27 24 25 23 30 32 27 10 33 50 89 46 59 50
2 22 20 24 37 36 30 30 28 18 24 57 109 110 60 56
2 39 26 25 37 30 33 26 31 14 28 51 123 182 67 59
2 31 35 30 40 30 35 27 33 19 35 53 96 190 74 51
2 13 26 23 14

8 17 23 19 9 27 15 115 190 62 54

2 16 14 36 20 39 38 35 28 18 31 54 145 164 78 47
2 27 17 30 27 28 29 28 27

8 32 51 120 126 74 47

2 29 30 25 13 26 30 26 26 14 26 45 118 184 69 40
2 30 21 37 29 34 35 20 30 18 34 50 125 168 83 45
2 26 30 39 28 31 34 35 32 23 37 54 147 278 97 59
2 31 23 19 27 24 32 22 25 18 29 48 153 136 73 46
2 11 39 40 16 32 40 40 31 16 31 58 118 192 77 51
2 25 23 26 36 33 35 31 30 21 29 53 113 136 47 52
2 29 39 32 26 27 36 25 31 21 34 51 172 184 84 41
2 34 32 33 29 28 32 11 29 11 31 58 157 252 92 45
2 30 34 38 22 33 35 26 32 11 37 47 177 220 81 60
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2 25 27 28 31 36 35 31 30 14 32 56 128 202 89 62
2 35 40 26 32 34 34 23 33 22 29 56 117 188 69 54
2 34 37 38 40 37 36 40 37 19 35 46 100 120 54 34
2 34 30 35 38 36 40 34 35 13 24 50 110 115 53 44
225 40 33 35 31 29 22 31 15 34 50 177 282 97 56
2 30 40 38 32 32 35 28 34 18 36 49 150 227 91 46
2 37 24

8 13 23 25 23 22 13 32 50 151 120 39 53

2 35 30 21 21 21 24 38 28 12 23 41 108 122 54 42
2 28 36 29 29 31 28 28 30 15 24 41 102 161 43 38
2 29 38 37 38 37 33 22 34 15 24 50 110 153 39 53
2 35 38 34 27 23 29 19 31 16 25 43 116 271 80 47
2 32 38 26 36 33 33 22 32 23 25 56 138 165 51 41
2 31 35 23 32 34 35 35 32 22 30 51 142 240 68 57
2 33 40 22 27 31 32 22 30 19 28 54 162 213 58 57
2 40 30 29 37 33 31 36 34 14 33 43 133 135 50 51
2 38 40 40 37 36 38 36 38 25 40 52 172 259 88 53
2 33 37 19 34 35 31 31 32 21 36 52 119 146 50 45
2 24 26 22 28 23 28 19 25 10 31 43 83 142 52 63
2 21 24 26 32 28 17 17 24 17 24 39 94 170 57 43
2 24 27 21 27 28 26 22 25 13 20 45 107 148 39 57
2 25 33 23 32 30 35 20 28 16 25 45 125 191 67 39
2 29 40 32 33 31 34 25 33 22 30 46 100 243 67 43
2 37 37 23 28 38 36 33 33 23 33 51 139 150 32 49
2 24 40 27 36 40 40 29 33 21 35 47 104 142 40 62
2 29 31 22 33 26 24 33 28 22 33 49 110 145 47 57
2 10 29 23 30 21 19 26 23 16 28 52 148 231 79 43
2 20 28 22 40 22 30 23 26 10 34 50 156 210 56 56
2 31 39 35 28 26 23 16 29 17 35 46 145 269 90 52
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2 38 34 30 28 28 34 19 31 18 28 38 142 127 49 51
2 18 40 28 31 38 34 37 32 20 28 53 114 192 35 39
2 32 33 32 38 36 38 26 34 21 32 55 179 282 93 48
225 24 31 35 24 24 27 28 13 25 50 159 220 79 47
2 37 37 32 37 34 38 27 35 21 36 54 160 164 71 44
2 30 24 21 16 16 25 21 23 19 26 56 128 76 31 41
2 33 39 32 26 37 38 28 34 19 36 54 170 181 65 38
2 38 35 38 36 36 37 30 36 19 40 53 191 270 100 54
2 34 39 38 36 39 39 32 37 24 40 56 176 228 91 61
2 29 26 35 29 33 34 22 30 15 28 43 161 224 73 37
2 40 36 38 34 38 37 35 37 21 32 39 161 180 71 38
2 40 35 38 37 21 35 22 34 15 29 52 156 121 57 53
2 32 27 27 33 24 32 31 30 12 28 44 132 126 66 35
2 40 31 31 37 38 37 30 35 16 29 49 132 127 65 52
2 36 32 30 35 40 40 19 34 19 34 53 172 248 90 41
2 34 29 38 34 39 40 39 36 22 37 55 174 169 60 43
2 31 35 33 37 29 36 20 32 20 34 45 167 192 74 38
2 35 33 29 40 36 37 25 34 19 38 48 154 89 56 53
2 33 39 30 36 38 40 32 36 17 31 50 171 154 64 43
2 34 36 36 17 23 40 32 32 18 40 54 167 238 79 47
2 32 37 38 32 32 33 32 34 14 34 57 172 242 96 48
2 36 35 32 27 40 40 21 33 21 33 42 154 153 78 50
2 38 27 29 31 37 36 34 33 18 30 44 148 164 52 41
2 33 32 31 34 29 35 29 32 18 34 45 155 164 83 43
2 34 37 37 40 21 33 14 32 14 29 35 168 222 67 52
2 30 37 34 35 40 36 32 35 21 35 51 157 250 71 53
2 40 38 40 38 34 38 23 36 14 40 50 196 239 99 59
220 19 23 11 19 28 38 23 15 27 47 135 221 78 60

246

2 36 26 32 38 30 33 26 32 21 37 46 155 227 77 57
2 29 28 32 28 27 31 22 29 17 32 49 118 204 58 47
2 26 34 31 35 24 31 22 29 17 30 48 123 214 69 45
2 40 27 26 25 24 24 34 29 11 33 50 135 166 59 52
2 32 34 38 31 36 34 32 34 21 34 49 173 257 78 44
2 36 39 36 38 34 30 13 33 18 35 51 154 268 81 63
2 32 33 37 33 29 31 23 32 21 34 56 173 285 90 45
2 32 37 28 25 33 31 30 31 18 32 46 129 207 69 53
2 33 33 33 37 35 32 24 33 20 32 48 145 239 70 45
2 22 32 38 27 30 32 25 30 21 40 54 178 288 95 59
2 30 29 34 28 19 30 24 28 19 32 15 134 245 68 51
2 34 32 33 25 31 27 27 31 17 35 48 176 277 86 51
2 31 39 38 22 38 27 30 33 12 37 52 179 290 93 47
2 35

8 28 23 26 29 28 26 10 21 25 123 154 50 46

2 27 40 32 40 33 33 35 34 21 29 47 121 164 45 52
2 25 40 32 22 14 29 18 27 13 27 51 126 289 93 54
2 27 40 33 38 35 34 33 34 21 28 47 103 219 56 59
2 25 27 31 37 24 24 32 29 10 30 46 130 196 63 49
2 28 39 26 33 25 24 11 27 21 25 49 118 282 87 46
2 33 34 25 33 25 29 24 30 20 32 44 138 234 53 53
2 23 30 34 30 38 37 37 33 17 30 43 127 152 49 52
2 33 39 40 32 30 37 12 33 20 40 51 185 298 99 60
2 40 40 40 33 29 35 33 37 18 36 49 166 269 83 53
2 19 13 19 25 31 29

8 20 4 22 23 93 258 66 46

2 27 39 39 40 34 33 34 35 22 31 58 118 244 82 58
2 26 27 29 34 22 27 25 27 19 25 48 98 125 40 47
2 39 32 28 38 34 35 20 33 21 29 45 115 111 48 56
2 28 30 20 36 38 37 24 30 19 23 47 107 231 59 52
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2 24 26 36 23 40 36 31 31 16 25 50 96 176 45 56
2 31 32 30 40 29 30 21 31 16 38 46 110 193 49 47
2 31 39 36 24 15 24 24 29 17 34 46 157 291 91 61
2 31 38 38 33 32 34 29 34 16 40 51 85 221 72 39
228 33 33 26 19 28 10 26 14 36 46 134 287 91 43
2 23 38 20 19 25 22 13 24 6 26 48 151 251 82 49
2 28 33 30 34 27 37 23 30 23 26 57 164 267 88 54
2 29 40 36 32 30 28 21 32 17 36 53 161 221 74 68
227 31 27 33 34 35 32 31 19 34 49 168 233 90 42
2 33 33 32 27 33 34 25 32 18 32 43 141 211 82 44
2 31 36 37 38 25 34 16 32 16 37 49 173 290 100 49
2 26 40 28 28 28 25 21 29 17 29 58 168 293 95 51
2 16 19 32 24 11 20 14 20 13 26 42 147 258 99 50
2 31 39 36 36 32 34 28 34 15 37 43 173 283 96 45
2 35 33 40 36 34 40 28 36 24 39 51 166 277 96 46
2 30 35 29 25 34 36 33 32 19 29 53 101 222 52 39
2 23 30 11 30 19 22 19 22 5 26 53 135 179 68 54
2 24 39 23 29 37 35 27 31 20 28 45 138 197 67 49
2 24 32 26 35 34 27 18 28 22 33 53 118 145 70 52
2 33 23 23 15 21 23 26 24 15 29 49 101 131 59 40
2 33 32 25 28 31 33 31 31 15 35 47 171 188 87 40
2 39 40 39 18 37 36 33 35 22 37 55 145 289 98 50
2 23 25 26 34 24 32 22 27 23 23 47 128 198 86 46
228 32 24 29 38 32 31 31 19 25 49 116 111 47 47
2 37 28 27 37 32 33 26 32 18 31 58 165 218 79 52
2 35 40 31 39 37 38 31 36 22 37 52 147 230 58 50
2 33 35 38 30 34 37 20 33 17 37 43 168 285 88 48
2 35 34 33 31 28 33 29 32 24 35 43 119 151 55 43

248

2 23 37 19 18 13 29 21 23
237

7 23 49 124 234 45 58

9 18 27 17 21 11 20 7 28 43 115 145 43 49

2 24 29 28 32 34 31 33 30 10 35 38 130 228 48 52
2 25 39 25 29 27 33 15 28 17 34 38 138 274 80 55
2 40 32 24 28 33 33 35 32 15 29 53 97 147 28 56
2 26 38 35 37 33 33 24 33 20 40 39 170 253 80 44
2 31 20 19 21 40 30 32 27 17 15 49 110 111 30 45
2 24 25 21 23 40 28 34 27 14 26 47 114 116 33 54
2 32 34 33 39 31 35 29 34 19 31 54 186 284 84 55
2 32 26 29 31 36 33 26 31 17 28 47 99 130 40 47
2 33 34 33 24 27 33 26 31 11 38 40 131 234 50 51
2 39 37 40 31 34 34 33 36 18 34 52 157 222 80 46
2 22 23 22 24 26 30 26 25 11 28 49 141 229 53 56
2 34 34 32 37 40 33 31 34 20 37 50 137 232 50 45
2 38 25 24 38 31 35 33 32 24 25 41 95 122 30 46
2 34 34 24 21 33 26 31 30 13 28 45 115 141 47 45
2 32 24 26 32 31 30 33 30 22 30 51 150 162 48 57
2 32 39 34 36 33 24 31 33 15 29 38 107 242 62 43
2 15 31 17 38 34 33 26 27 20 39 53 165 264 78 62
2 31 34 30 40 29 36 29 33 16 30 52 122 54 46 46
2 36 32 23 27 33 27 32 30 18 38 49 121 140 32 41
228 27 21 23 23 27 16 24 10 32 44 121 87 43 58
2 40 25 40 29 35 34 24 33 13 35 45 157 184 70 60
225 31 29 26 33 33 27 29 17 37 54 155 239 56 63
2 40 38 38 39 38 38 36 39 24 32 43 130 162 35 50
240 30 27 38 29 37 13 31 20 26 43 94 120 51 56
2 40 25 30 32 34 32 27 32 10 24 43 121 84 43 55
2 25 31 31 27 37 37 22 30 19 38 51 147 242 68 55
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2 13 35 38 39 37 39 23 32 13 37 52 129 251 57 54
2 38 34 31 31 38 36 30 34 24 37 50 170 251 74 55
2 39 40 33 40 38 35 27 36 23 37 45 150 187 58 67
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