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Abstract: This paper reports the use of a systematic review to explore the impact of gender in children’s
achievement and their skills in mathematics. The review process identified 6 key papers within the lastest five
years (2010-2015). An in-depth analysis of these indicated that there was some evidence that there is a
significant difference in children's mathematical achievements due to gender. The analysis also found that boys
have better math skills compare than girls. These findings very important becuase has led to some improvement
in children confidence and competence in mathematics. However, the analysis also highlighted some future

search to be studied.
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INTRODUCTION

Mathematical development is always parallel with the
development of human civilization itself. According to [1],
the math is very relevant to the demands of daily life.
Mathematics is considered a form of art and beauty as
well as an effective communication tool. In the era of
globalization, the world is dominated by science and
technology with a strong focus on the mastery of
mathematics. Mathematics learning and achievement is
one area of research that has gained momentum in recent
years because of its importance as a subject in the school
curriculum and its usefulness as a prerequisite for
developing the quantitative and analytical skills.
Undeniably, achievement in the field of mathematics is a
very important national agenda which affects all levels of
education starting from preschool till the tertiary level.

Children's poor performance in mathematics is very
clear because statistics show that more than 100,000
primary school students in Malaysia do not master in
reading, writing and math today. The students with poor
academic achievement in the base years were also will
struggle to obtain higher math skills in later years. In fact,
it led to two major issues related to mathematics, namely
the issue of children's mathematics achievement and the
difficulty faced by the children in math’s. Therefore,

mathematics began to become an issue that is always a
concern and is often discussed in the media although
there have been empirical studies carried out by
researchers in this field [2]. Many researchers in this field
believe mathematics achievement should be given serious
attention as the issue of students who have difficulties in
mathematics are also more serious [3,4,5,6,7,8, 9]. At the
same time the issue of the factors that contribute to the
achievement and the difficulty of mathematics is no less
impressive say. Thus, the factors that affect mathematics
achievement of these children?

Gender is one of the factors that has always been
considered as an important factor as a determining of
mathematics achievement and the difficulty of children to
master mathematics. Boys are more mathematically
oriented than girls. On the other hand girls have lower
motivation when it comes to math skills [10] and the
achievement of their less successful in math tests than
boys [11]. The question is whether this gender factors
actually affect and absolutely do not correlate with math
skills of these children. More studies conducted in the
United States shows that there are no gender differences
in math scores and grade of middle school students and
high school students [12, 13] while others started to
provide evidence that it is actually children by category
of boys facing problems of academic performance [14,15].
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These findings contradict the stereotype that girls are
inferior in ability mathematical equations and supported
the hypothesis [16] - that men and women are mostly but
not all the same in terms of psychological variables.

Throughout the 21st century, studies conducted in
Australia, England, Hong Kong, New Zealand, Pakistan
and other countries around the world generally shows
that girls perform better than boys in math in the school
[17,18,19, 20, 21, 22] and concerns about the boys back in
schools continue to shape the discourse of education [23.
Contrary to [24], on examines the relationship between
mathematical achievement and
associated factors among high school students found
that male students scored higher in mathematics. In fact,
many studies in the UK reported that the boys 'behavior'
had acted as a barrier to progress for both boys and girls
in school [25, 26]. If viewed more closely study that began
in 1990 until 2009 there are a conflict with the findings
related to the gender factor.

One more interesting issues about gender and
mathematics performance are what parents and teachers
believe about their boys and girls ability in mathematics.
Parents believe that their sons' mathematical ability is
higher than their daughters'. In one study, fathers
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estimated their sons' mathematical “IQ” at 110 on average
and their daughters' at 98. Meanwhile, mothers estimated
110 for sons and 104 for daughters [27, 28]. Teachers, too,
tend to stereotype mathematics as a male domain. In
particular, they over rate boys' ability relative to girls'
[29, 30].

Other than that, The UPMAP project (Understanding
Participation in Mathematics and Physics) surveyed
nearly 11,000 year 8 (age 13) and year 10 (age 15) students
from 133 English schools during the academic year 2008-
2009 and considered enjoyment through a range of
questions related to mathematics lessons and
mathematics teachers [31]. They used multilevel modelling
to find the contribution of any one variable while
controlling for others. Students’ intentions to continue
with mathematics were significantly associated with high
scores on perceptions of mathematics lessons, emotional
response to mathematics lessons and perceptions of
mathematics teachers (alongside extrinsic material gain
and encouragement by family which I discuss in sections
5 and 9).

Boys scored higher than girls in their perceptions and
emotional response to mathematics lessons, with small
effect sizes of 0.15 and 0.09 respectively and there was
no difference overall in their perceptions of teachers.
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Year 10 students had more negative perceptions than
younger students. Although the effect size by gender
alone is very small, a feature of this research is its
comparison of effect sizes across all four subgroups of
boys/girls (B/G) with high/low (H/L) mathematics
aspirations. Separating by subgroups showed medium
effects of subgroup membership on the two enjoyment
indicators (0.42 for perceptions and 0.28 for emotional
response), showing that enjoyment is even more
important for mathematics aspirations for girls than it is
for boys. The highest means for both are for high
mathematics aspiration boys (HB) and the lowest for low
aspiration girls (LG): HB>HG>LB>LG.

Some studies show girls to master math while there
are studies that prove the girls are more competent in
mathematics. Some even found no gender differences in
math skills of these children. Finally, this paper aims to
see how the findings related to gender from 2010 to 2016.
The objective of this study was to explore whether there
is a significant change between boys and girls in terms of
their ability in mastering mathematics.

Research Methodology: Identifying relevant studies
involved carrying out an electronic search using
keywords of bibliographic databases such as Emerald,
Taylor & Franchise, Web of Sciences, Ebcohost,
Proquest, Digital Object Identifier (DOI), Science Direct.
The scope of the research was limited to publications
dated 2010 or later and focussed on gender and
mathematics achievement and skills. This process applied
in two stages. The first stage of filtering was based on a
consideration of titles and keyword, where available, an
abstract, which resulted in 51 papers being listed as
possibly relevant. Keyword search which is gender,
mathematics achievement, the difficulty of math, kids math
and math. The second stage involved applying the
inclusion/exclusion criteria to a full copy of each of these
papers, which resulted in 6 papers being identified for the
in-depth analysis.

RESULTS AND DISCUSSIONS

This section discusses the analysis of systematic
review. The analysis was performed only six articles were
selected and comply with the objectives of this study (see
Table 1). To better understand how this study has to do
with the purpose of this paper is a study of their findings
should be discussed in more detail.
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Table 1: Six Articles From 2010 to 2016 About Gender and Mathematics

Title of Research

Investigating gender differences in mathematics performance and in self-regulated

learning: An empirical study from Malta. Equality, Diversity and Inclusion

Gender biases in early number exposure to preschool-aged children
Preschool Children's Early Mathematics Achievement Based on Gender and Ethnicity

Influence of gender, single-sex and co-educational schooling on students’ enjoyment

and achievement in mathematics

Researchers Year of Studies
Frank H. Bezzina 2010
Chang, A., Sandhofer, C. M., & Brown, C. S. 2011
Majzub, R. M 2012
M, Prendergast, & J, O'Donoghue 2014
Amy D. Goldman & Andrew M. Penner 2014
Wei, T., Liu, X., & Barnard-Brak, L 2015

Exploring international gender differences in mathematics self-concept

Gender differences in mathematics and reading trajectories among children from

kindergarten to eighth grade

Firstly, studies by Frank H. Bezzina [32] involving
400 students from grade 11 (aged 14-15) attending
Maltese mixed-ability schools undertook a mathematics
test and responded to a questionnaire. The resulting
performance and self-regulated learning SRL measures
were used to answer four questions empirically The
results of empirical studies confirm that gender
differences may be important sources of lead changes in
student math performance and they SRL. Girls do better
than boys (r = 0.2) in mathematics and this difference is
mainly due to poor performance among boys low
achievement.

Secondly studies have Dbeen conducted by
Chang, A et al. [33] determine whether boys and girls
receive a number of different exposure to the language of
numbers in a learning environment that is natural. The
study found that the independent variables based on ¢
test showed that there is a statistically significant
difference in the overall percentage use figures of speech
when communicating with boys than to communicate
with the girls. As most mothers use an average of 9.49%
using terms related to the number when communicating
with boys compared to only 4.64% have a tendency when
interacting with girls. More specifically, this study also
found women were more likely to use cardinal numbers (as
an example four crayons) in a quantity of objects when
talking to boys compared with girls in their daily lives.

Meanwhile, Majzub, R. M. [34] who studied 138
preschool children from six preschools in Malaysia
Ministry of Education to see variances stratified math
preschool children in Malaysia in terms of gender and
ethnic factors have found that the level of early childhood
mathematics achievement preschoolers are the same.
More specifically analysis using t-test and ANOVA
showed that there were no significant differences in their
mathematics achievement based on gender. However,
there are significant differences between early
mathematics achievement based on ethnicity.
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Next, a study by Amy D. Goldman & Andrew M.
Penner [35] provided an international perspective on
mathematics with the self-concept of children toward
mathematics, mathematics achievement and wish to
pursue careers that involve mathematics among students
in 49 countries. Using data from the Trends in
International Mathematics and Science, this study shows
that self-concept in mathematics is more closely related to
the desire to enter the profession than mathematics itself.
While gender differences in math self-concept is smaller
in the most egalitarian countries. It was found that girls
and boys have the self-concept in mathematics is lower
and they are less interested in careers involving math.
However, when viewed in detail a great change actually
occurs. In 4 countries girls showed higher levels of self-
concept in mathematics than boys. While in the other 21
countries, the boys have higher levels of self-concept in
mathematics than girls.

Another study involving gender and achievement in
mathematics is the study by M, Prendergast, & J,
O'Donoghue [36]. This research investigates the influence
that gender, single-sex and co-educational schooling can
have on students’ mathematics education in second-level
Irish class-rooms. Although gender differences in
mathematics education have been the subject of research
for many years, recent results from PISA (Programme for
International Student Assessment) show that there are
still marked differences between the achievement and
attitude of male and female students in Irish mathematics
classrooms.

The analysis shows that there is a significant effect
of group, F (1, 122) = 7:08, p =.01. This is important
because it shows that after adjusting for the effects of
other variables, the excitement level experimental group
had no positive statistical significant change compared
with the control group of fun. The effect of gender was
statistically using ANCOVA was not significant, F (1, 122)
=1.37, p=0.24. However, looking at the overall results for
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Table 2: Findings comparison between 2010-2015 boys and girls in mathematics achievement

Number Year of Studies Findings ( Achievement in Mathematics)

1 2010 Girls have better performance in mathematics.

2 2011 Boys better than girls in terms of figures and cardinal numbers

3 2012 No Significant differences between boys and girls in mathematics achievement

4 2014 Boys showed higher enjoyable and self-concepts in mathematics compare with girls
5 2015 Boys showed a faster rate of growth mathematically.

the four schools showed some interesting findings
regarding gender and mathematics. In other words, boys
tend to have fun in math. This is evident from the scale in
which men show a higher level of excitement to math than
girls. T- test results independent variables found that
there was a statistically significant difference between the
scores of boys and girls in four of the five scale. The only
scale that is not statistically significant Post-Expression
Scale Revised excitement, where men still have higher
mean (M: 27.76, SD: 10:34) than females (M: 25.47, SD:
10.01).

The latest study is the study by Wei, T et al. [37].
This study examines the trajectory of children math
and their reading achievement from kindergarten up
to the eighth grade together with gender differences.
The findings show that gender has a significant
relationship with growth mathematical model. Boys
showed a faster rate of growth in math all the time. In the
meantime, the negative regression showed that the
trajectory of the female gender is relatively smooth
compared to boys. For growth factors to read, on the
other hand, shows the boys showed a slower rate of
growth than in girls.

CONCLUSION

In conclusion the study related to gender and
mathematics from 2010 until 2015 is not very significant
result compared to the years before. In the last five years
boys and girls achievement in mathematics in terms of
performance, achievement, self-concept in mathematics,
the disclosure of mathematics, mathematical models of
growth and excitement of mathematics is almost the same.
There is no significant difference between the sexes of
children with their math skills despite differences as
discussed previously in the findings of studies that have
been done.

If we look at the findings of a study conducted in
2010, girls have better performance in mathematics. In
2011, however, the boys are seen to have more exposure
to the language of mathematics than girls by their mothers
so that boys are more likely to use figures or the number
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of cardinals in their everyday conversations. In other
words, we can say the boys more noticeable. Similarly, the
findings in 2014, the boys have higher enjoyable scores
in mathematics than girls. Even in math self-concept in
most countries (21 out of 49 countries) boys showed
higher child self-concept compared to only 4 countries
girls have self-concept. Studies in 2015 showed the boys
a faster rate of growth mathematically. While the girls their
growth more smoothly.

Only one study clearly shows there is no significant
difference of gender in children's early mathematics
achievement. Studies in 2012 significantly declared non-
existent gender differences in early mathematics
achievement of preschool children in the Ministry of
Education in the last survey was conducted. The findings
in the last 5 years can be summarized (see Table 1):

One interesting finding is that boys demonstrate
good performance and high excitement in math compare
than girls. It is based on the results of the study in 2011,
2014 and 2015.

The implication of this study is the most obvious
gender is a factor that must be well understood by local
researchers. This is because gender distinguishes the
achievements of children in mastering mathematics.
Implications of the teacher can be seen from the
improvement in the pedagogical aspect. Teaching
techniques should be varied to suit the particular gender
differences. Looking at the findings that have been
discussed, there are still clearly 'gap' in gender to be
studied. By that means a study involving gender is still to
be seen again in future studies with more long-term focus.
In fact, the empirical studies that explore the effects of
gender on mathematics achievement can also be done to
determine the effect more precisely.
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