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Mathematics is abstract but logical in nature. Many concepts in mathematics cannot be explained easily in terms of physical
representations or problems related to everyday life. It is a commonly accepted opinion that mathematics as a subject favors
male students. A large sample of 1500 grade VI students (public sector schools) was drawn from four districts of the Punjab
province. The study sought to find out the gender differential mathematic performance of the students. MCQs based
achievement test was constructed and tried out on 200 students. Items for final test were selected by keeping in view the
criteria of classical test theory and item response theory. It was found that in solving problems of geometry and factorization
female students perform significantly better than male. Boys and girls have shown equivalent problem solving proficiency in
algebra, area and perimeter, whole number and volume and surface area. Curricula devised for these subject areas might be
inappropriate at these ages. Therefore, the curriculum should be thoroughly reviewed to ensure that concepts are interlinked

and concepts are developed step by step.
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Introduction

As per Galileo’s “the whole universe is
written in mathematics language and we cannot
understand it without learning its letters which are
triangles, circles and other geometrical figures”
(Newman, 1956, p. 733). Without these, one is
wandering about in a dark warren. It is a conceptual
system which fulfills the inner requirements of a
human. It is the general study of numerals, space,
shapes, quantity and the measurements. Mathematics
is also called the queen of sciences. It is a conceptual
system seeking to describe the world around by
considering number, space, shape, quantity and
measurement. It not only is valuable in describing
the physical world but is also used increasingly in
the biological, medical and social world, extending
its influence into descriptions of societies, behaviour
and global patterns. Because of its great importance
in so many areas of life, it has enjoyed a position as
a core subject since antiquity, going right back to the
days of the Greek civilization over 2500 years ago.

In almost all countries, mathematics holds a
key position in the curriculum at all levels. At the
upper levels of secondary school education, studies
in mathematics can be optional. In many countries,
the uptake rates are disappointing (e.g. Al-Enezi,
2008) while in others, mathematics is highly popular
(Ali, 2008). In Pakistan, mathematics is often
regarded as very demanding and valuable discipline.

In spite of above mentioned importance
mathematics is often described as being abstract and
unrelated to life. The lack of opportunity for
creativity and enjoyment is a common perception
and, sometimes, students find mathematics boring.
Research has shown that mathematical problems set
in words (often called arithmetical or algebraic story
problems) are incredibly difficult which is caused by
working memory limitations and lack of problem
solving skills. The learner simply does not have
enough knowledge and skills to handle language
ideas, mathematical ideas in problem solving.
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There are several ways to assess student’s
problem  solving abilities.  Educators and
psychologists have developed different tools to
assess students’ problem solving skills. The
achievement of the students can be assessed by
classical test theories (CTT) in which all easy and
difficult items have same weightage for all students.
CTT does not take into account the difficulty levels
of the item when estimating learning achievement of
the students. During recent decades assessment
based on item response theory (IRT) models have
been developed to assess student's abilities. The
focus of the IRT is on the pattern responses that the
respondent makes to the set of items, and it does not
assume that all items on the test are parallel. The
essence of the IRT is the location of the person’s
ability and item difficulty on the same continuum of
measure.

IRT provide guidance to develop the items
and to construct the proficiency scales. IRT gives us
a way to understand and interpret scores and also
link student’s achievement to their latent abilities.
This would be helpful if the objective of an
assessment is to aware teachers about students
learning outcomes (Azeem, 2009) .

IRT presents students abilities and item
characteristics in single mathematical scale. Once
student’s ability is shown on the scale, we can easily
make inferences about the type of task students
become able to perform (Reckase, 1997).

Different intellectual processes such as
reading, comprehension, computational skills and
reasoning can be entrenched in a single task. Multi-
component IRT models can help us to understand
the sub-steps within a task, bringing diagnostic
closer to cognitive processes (Lai, 1998).

Mathematics and Gender

There have been many studies conducted to
determine the effect of several demographic
variables on student achievement. This study looked
specifically the effect of gender on student’s
problem solving proficiency at grade V1. The results
from prior studies about the effect of gender on
academic achievement are mixed.

Maccoby and Jacklin (1978) after a meta-
analysis based on 1,500 cross-cultural studies stated
that clear and consistent gender differences emerge
after age 11, with girls becoming superior in verbal
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abilities and boys in mathematical and visual-spatial
abilities. In 1989 Friedman conducted meta-analysis
focused on studies published between 1974 and
1987. Initially no gender difference was found in
mathematics achievement but with the passage of
time performance of male students become greater.
Later on studies supported the stereotypical
perception about female inferiority in mathematics.
Hyde (1996) determined from meta-analysis that the
magnitude of the gender difference in mathematics
ability decreased by half in two decades between
1974 and 1996 (Bezzina, 2010).

Hargreaves et al. (2008) tried to investigate
the gender differential performance in “gifted and
talented” 9 and 13 year olds in mathematics
assessment in England. The result of this study
showed that there was no significant gender
difference in performance for the 9 or 13 year olds.
“...attitudinal differences were found, including a
seemingly commonly held stereotypical view of
mathematics as boys' subject. Further findings reveal
that “gifted” girls perform as well as “gifted” boys,
but their confidence in the subject is lower than their
performance might suggest.” According to them,
their results are important since the uptake of higher-
level mathematically based courses by girls in
England is poor.

As we progress through the twenty-first
century, studies conducted in Australia, England,
Hong Kong, New Zealand, Pakistan and many other
countries around the world generally show that girls
are performing better than boys in mathematics at
the compulsory school level ( Downing et al., 2008;
Foster et al., 2001; Gorard et al., 2001; Rowe and
Rowe, 2002; Saeed and Bushra, 2005) and fears
about underachieving boys at the compulsory school
level continue to shape educational discourse (QCA,
2003). Many studies in the UK reported that the
boys ‘‘laddish’> behaviour was acting as an
impediment to the progress of boys. All the research
results shown above come from different countries
with different sample sizes but do not offer any
generalised conclusion. The achievement in
mathematics with respect to gender involves many
factors.

Any differences in performance and attitudes
between boys and girls might be attributes to a
variety of factors, including:
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(a) Equal opportunity of learning for boys
and girls

(b) Cultural dimensions of the society

(c) Differences in the way the brains of
boys and girls handle mathematical
ideas.

(d) Level of gender neutrality of the
curriculum, textbooks ans assessment
items.(e)

Pakistani society is male dominant and girls
usually do not get very strong support from their
parents and male education is considered more
imperative while considering their future bread
winning role. Things are changing slowly and
steadily and girls are coming forward to science

Table 1

Distribution of sample Schools by District

professions but still the ratio is not satisfactorily
high. Parents’ support, encouragement from schools
at early years, social acceptance, equal career
opportunities, mathematics curriculum designed for
keeping everybody in mind regardless of social, age
and gender differences, all can help girls to be more
confident and comfortable with mathematics..

Research Methodology

The study was descriptive in nature aimed to
investigate gender differences in relation to
mathematics problem solving skills at grade six. All
public and private schools of district Lahore,
Faisalabad, Sargodha and Jhung were the population
of the study. Seventeen schools (1500 students) of
above mentioned districts were selected randomly as
the sample of the study.

District Number of schools Male Female
Lahore 5 '3 2
Faisalabad 5 3 2
Sargodha 3 1 2
Jhang 3 2 1

Instrumentation

Item Response Theory is a psychometric
Theory and family of associated mathematical
models that relate latent trait(s) of interest to the
probability of Responses to Items on the assessment.
The main purpose of IRT is to create a scale for the
interpretation of assessments with useful properties
Scaling refers to the process by which we choose a

set of rules for measuring a phenomenon, The Item
Characteristic Curve (ICC) is the primary concept in
IRT. An ICC is a mathematical expression that
connects or links a subject’s probability of success
on an item to the trait measured by the set of test
items. The ICC is a nonlinear (logistic) regression
line, with item performance regressed on examinee
ability.
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Figure 1: Test characteristic curve showing the relationship between total score on a test and person location

estimate

IRT has different models depending upon
item parameters as invariant over samples of
examinees from the population for whom the test is
intended. RASH model is used in this study, In the
Rasch model, the probability of a specified response
(e.g. right/wrong answer) is modeled as a function of
person and item parameters. Specifically, the
probability of a correct response is modeled as
a logistic function of the difference between the
person and item parameter.

Data analyzed using the model is usually
responses to conventional items on tests. However,
the model is a general one, and can be applied
wherever discrete data are obtained with the
intention of measuring a quantitative attribute or
trait.

A proficiency test based on IRT was
developed for this study. The main objective of this
test was to evaluate students’ problem solving
proficiency in Mathematics at level VI. Firstly a
proficiency test consisting 50 items was developed
for piloting. This test was based on multiple choice
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(MCQ) questions. There are several advantages to
multiple choice tests, if item writers are well trained
and items are quality assured, it can be a very
effective assessment technique. Multiple choice
questions lend themselves to the development of
objective assessment items. Multiple choice tests
often require less time to administer for a given
amount of material than would tests requiring
written responses. This results in a more
comprehensive evaluation of the candidate's extent
of knowledge.

Test was connected with benchmarks and
standards of Mathematics for 6" class and its
framework was aligned with National Assessment
Examination Program (NAEP). This framework
provides guideline about assessing the Mathematical
problem-solving proficiency of the students. The
primary data gathered by piloting was analyzed
through software’s ITEMEN and CONQUEST for
both CTT and IRT. After pilot test the items were
selected and finalized for the final data collection.
Final test was comprised of 30 MCQs.


https://en.wikipedia.org/wiki/File:TCC.PNG
https://en.wikipedia.org/wiki/Logistic_function
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Results and Discussion

Table 2
Descriptive Statistic of Test

Strand N Mean SD

Whole Numbers 1500 471.29 106.06
Integers 1500 526.55 11291
Factors and Multiples 1500 573.67 123.82
Ratio and Proportion 1500 419.47 107.08
Algebra 1500 576.07 143.34
Area and Perimeter 1500 538.36 129.38
Geometry 1500 479.60 134.70
Volume and Surface Area 1500 493.56 109.69
Information Handling 1500 504.98 109.77
Linear Equation 1500 503.93 142.08

Mean is the mean scaled score of each student’s problem-solving proficiency calibrated with an arbitrary scale 0-

1000 with mean 500.
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The above graph shows the performance of student in different content areas of mathematics in relation to gender
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Table 3
Gender Comparisons

Strand Gender N Mean St Dev t P
' ‘Male 1069 472 '106.3 ' '
Whole Numbers 0.38 n.s.
Female 431 470 105.7
Male 1069 524 109.8
Integers 1.53 n.s.
Female 431 534 120.1
. Male 1069 560 125.0
Factors and Multiples 6.88 <0.001
Female 431 608 114.1
. . Male 1069 417 1125
Ratio and Proportion 1.55 n.s.
Female 431 426 92.0
Male 1069 576 143.3
Algebra 0.01 n.s.
Female 431 576 143.7
. Male 1069 538 131.1
Area and Perimeter 0.20 n.s.
Female 431 539 125.1
Male 1069 475 141.2
Geometry 2.24 <0.05
Female 431 492 116.4
Volume and Surface Male 1069 493 109.7
0.25 n.s.
Area Female 431 495 109.8
. . Male 1069 503 109.9
Information Handling 1.11 n.s.
Female 431 510 109.5
. . Male 1069 498 144.5
Linear Equation 2.76 <0.01
Female 431 520 134.7

In most areas of the curriculum, there are no
gender differences in student performance, as
measured by the test. However, in three areas the
girls out-perform the boys: Factors and multiples,
Linear equations, Geometry. It has to be noted that,
with such large samples, fairly small difference in
performance are found to be statistically different.

Discussion

In the area of performance in mathematics at
various ages and stages, the literature seems to offer
a somewhat confused picture in relation to gender.
Some have found that males out-perform females
(Benbow and Stanley 1983; Fennema et al., 1998;
Halpern et al., 2007;; Mills et al., 1993) while others
have found the reverse (Hyde, et al., 1990) while
many studies found few differences. The differences
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are almost certainly easy to explain in terms of
culture, different curricula, different ways of
teaching and differences in age. In all the studies,
any differences are found to be quite small. There is
no intrinsic logical reason why males and females
should perform differently in mathematics.

It is possible to set up curricula with male or
female bias, to examine in ways that preferentially
benefit either males or females. The outcomes from
the study described in this paper confirm the general
patterns that have been found elsewhere.

In three areas, there is a gender difference
but in only one area (factors and multiple) the
difference is significant at p<0.001.
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In none of the three areas is the difference very
large in terms of scores, the significance being
detected simply because of large samples. This
suggests that, in the context of Pakistan education
at grade VI males and females perform very
similarly.

In that mathematics underpins so many
career options, it is vital that Pakistan enables
every student to perform to their best in
mathematics and, to that end, the way the
curricula are planned, implemented and assessed
may be important factors.

In that the females perform as well as
males (and occasionally better), it is important
that the females are given every opportunity to
develop their skills in mathematics and to make a
contribution throughout life.
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