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Abstract

Achievements in Mathematics are said to be influenced by several factors including gender and ethnicity. The
purpose of this study was to determine the overall early mathematics achievements of preschool children and
whether there were significant differences in those achievements based on gender and ethnicity. The instrument
used in this research was the Early Mathematics Achievement Test(EMAT) which was adapted from two
preschool mathematics modules and the National Standard Preschool Curriculum Malaysia. The research sample
consisted of 138 preschool children from six Ministry of Education preschools in Malaysia stratified according
to gender and ethnicity. The data was analyzed descriptively and inferentially. The t-test and ANOVA were used
to test gender and ethnic differences in the mathematics achievements. The findings showed that the level of
preschool children's early mathematics achievements was above average. There were no significant differences
in their mathematics achievement based on gender. However, there were significant differences in their early
mathematics achievement based on ethnicity. We therefore argue that ethnicity is a factor that can probably affect
preschool children's early mathematics achievement. The role of gender in mathematics achievement needs to be
further examined in future studies to clarify the inconclusive findings of past research.
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1. Introduction

The sixth challenge of Vision 2020in Malaysia is the development of a scientific and progressive society, which
integrates science and technology in teaching and learning(The Way Forward 1991) Undeniably, achievement in
the field of science and mathematics is a very important national agenda which affects all levels of education
starting from preschool till the tertiary level. In 2003, the implementation of teaching science and mathematics in
the English language was carried out with focus on students in Standard One and Forms One and Six. To this end,
basic mathematics proficiency needs to be strengthened since the preschool level is the foundation for future
performance. If early mathematics skills can be enhanced, children will be better prepared to face the challenges
of learning mathematics during later school years and subsequently at higher institutions of learning. At present,
preschool education is an important phase in Malaysia’s education system with billions of ringgit invested in the
private and public sectors to ensure quality and equity in the delivery of preschool services ( LAPPPM
2013-2025)

The development of mathematics is always parallel with the development of human civilization itself (Sabri et al.
2006). According to Dorfler (2003), mathematics is highly relevant to the demands of daily living. Mathematics
is considered a form of art and beauty as well as an effective communication tool. In this era of globalization, the
world is dominated by science and technology with attention on strong mastery of mathematics. The National
Standard Preschool Curriculum Malaysia (2012) devotes much attention to early mathematics, particularly
elements such as classification, seriation, one-to-one correspondence and computation.

The poor performance of children in mathematics is highly obvious as the statistics show that more than 100,000
primary school students in Malaysia are currently unable to master the skills of reading, writing and mathematics
(Pelan Pendidikan 2000-2013). Lyon et al. (2001) found that students with poor academic achievements in their
foundation years will struggle to acquire higher mathematical skills in later years.

However, this failure can be overcome if children are able to associate mathematics with their daily lives.
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According to Baroody (2000), preschool children need to develop a variety of relevant mathematical concepts.
They need to learn to give reasons and communicate using mathematics. They need to be exposed to early
experiences, situations and problems associated with numbers. They need to develop mathematical ideas which
are linked to the abstract.

What factors affect mathematical achievements? Studies in mathematical achievements are relatively new and
scarce at the preschool level in Malaysia since previous studies generally focused on the mathematical
performance of older students. Gender has always been considered an important determining factor. Boys are
said to be more spatially oriented than girls. Boehlaert et al. (1995) found that female students have poor
motivation when it comes to mathematics skills. Similarly, Carr et al. (1999) stated that female students achieve
less success in mathematics test compared to male students.

Mokhtar (2000) examined the relationship between mathematical problem-solving achievements and related
factors among high school students. The sample consisted of 188 students from Form One. The results showed
that male students scored higher in mathematics. However, Zurhiati (1998) found no significant differences in
mathematical achievements, attitudes towards learning mathematics and interest in mathematics between male
and female students.

Ethnicity is also a factor which influences mathematical achievements. Malaysia is a multi-ethnic society
comprising of Malays, Chinese and Indians. Research has shown that Chinese students excel more at
mathematics compared to the other ethnic groups because mathematics is taught systematically and rigidly in
Chinese preschools. Such high accountability has been placed on mathematics because the Chinese are generally
more immersed in the world of business. The Malaysian Vision 2020, and the Education Blue Print of
(2012-2025) seeks to ensure equity and educational opportunities for students’ achievements regardless of
ethnicity or gender.

Zahidi (1997) carried out a study in five secondary schools in Kinta district, Perak on a random sample of 370
secondary school students. The study found that a significant relationship existed between gender, ethnicity,
education and income of parents, school facilities, teachers and mathematical achievements. Another study by
Hashim (1997) in the district of Seberang Jaya aimed to discover the factors connected to the achievements of
Form 4 science stream students in Additional Mathematics. There were 269 students selected as a sample from a
population of 856 students. The findings showed that there were significant differences in mean scores between
Malay students and Chinese students. The results also demonstrated that Chinese and Indian students performed
better in advanced mathematics compared to Malay students. Mahmud (1991) conducted research to find out
whether there were differences in students’ achievements and perception of mathematics teaching activities
based on location, ethnicity and gender. The results showed that non-Malay students' performance in
mathematics was much better than Malay students.

Hafiza's (2005) study on preschoolers' vocabulary achievement found that there were significant differences in
English vocabulary achievements based on ethnicity. Indian children demonstrated the highest level of English
vocabulary achievements, followed by the Chinese and lastly the Malays. Likewise, Phang (2004) found that
ethnicity played a role in distinguishing the ability to read English among preschool children. Thus, the
objectives of this study were (a) to identify the level of preschool children's early mathematics achievement; (b)
to identify the differences in preschool children's early mathematics achievement based on gender; and (c) to
identify the differences in preschool children's early mathematics achievement based on ethnicity.

The Research Questions are as follows:

1) What is the level of preschool children's early mathematics achievement?

2) Are there any significant differences in children's early mathematics achievement based on gender?

3) Are there any significant differences in children's early mathematics achievement based on ethnicity?

The Research Hypotheses are as follows:

1) There are no significant differences in children’s early mathematics achievement based on gender.

2) There are no significant differences in children’s early mathematics achievement based on ethnicity.

2. Research Design

This study is a quantitative study assessing the early mathematics achievement of Malaysian preschool children.
(a) Research Methodology

The study sample comprised of 138 six years-old preschool children who were obtained through stratified
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random sampling. Six preschools organized by the Ministry of Education Malaysia were randomly selected from
urban residential areas in Selangor Malaysia. The parents of the preschool children are from the high to middle
income group. The sample was stratified according to gender and ethnicity. The preschool children in the sample
had attended preschool for nearly 2 years from the ages of 4 to 6. The Ministry of Education preschools focus on
the total and holistic development of young children with strong emphasis on early mathematics as an important
thrust of the curriculum.

2.1 The Instrument

The instrument used in the study was the Farly Mathematics Achievement Test (EMAT). EMAT was developed
and adapted from the Malaysian National Standard Preschool Curriculum Guide and preschool Mathematics
Modules developed by Saayah & Asiah (2004) and Kamisah & Marlinda (2006). EMAT comprises of two
sections, namely Section A which concerns the background of the respondents and (b) Section B which contains
the battery of subtests along with the marks specifically allocated to each subtest. These subtests include (a)
Classification(21 marks) (b) Seriation (5marks) (¢) One-to-One Correspondence(9 marks) (d) Concept of
numbers /-70 (18 marks) (e) Concept of Number /0-20 (22 marks)(f) Concept of Number 20-30 (9 marks)
(g)Concept of Number 30-40 (9 marks)(h)Concept of Number 40-50 (9 marks)(i) Simple Addition (39 marks) (j)
Simple Subtraction( 39 marks) and (g) Concept of Quantity(9 marks). The content validity of EMAT was
established through expert judgment. The experts were five preschool teacher trainers from teacher training
institutions as well as five experienced preschool supervisors. Inter-rater agreement was initially 95% but was
reconciled to 100% after the disagreements were discussed. The reliability of EMAT was established through
Test Retest reliability among twenty-five preschool children who were not part of the sample. The reliability of
the test items was achieved with Alpha Cronbach values ranging between 0.75 and 0.90. Early mathematics
achievement was calculated based on the scores obtained from a minimum score of 68 marks and a maximum
score of 189 marks.

2.2 Procedures

The EMAT constitutes a paper and pencil test which was administered to approximately 189 preschool children
with the help of preschool teachers and researchers from the six preschool centers involved. Each preschool
center had approximately between 20 to 25 preschool children. All of the preschool centers were notified and the
teachers oriented to the testing procedures and requirements. The EMAT was administered to the group of
preschool children specified in the classroom at each preschool center. The tests took two hours to complete with
a break of an hour in between the tests. Each preschool center was assigned one day for the test. Each correct
answer given by the child received a score of 1 and a score of 0 for an incorrect response. The total score for
EMAT was 189.

2.3 Data Analysis

The data obtained from EMAT administered was analyzed using both descriptive and inferential statistics. The
descriptive statistics involved frequencies, means and percentages while the inferential statistics involved the use
of a T-test and ANOVA.

3. Results

Table 1 describes the sample involved in the study. As evident from the table, there was a balance of 70 boys
(51%) and 68 girls (49%) with a total of 138 preschool children. There was also a balance in the ethnic
composition between Malays, (49) Chinese (44) and Indians (45) totaling 138 preschool children.

Table 1. Gender and ethnicity of children

Variable Group Number of Sample (n) Percentage (%)
Gender Boy 70 51
Girl 68 49
Total 138 100
Ethnicity Malay 49 35
Chinese 44 32
India 45 33
Total 138 100
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3.1 Overall Early Mathematics Achievement Scores

Table 2 describes the early mathematics achievement of the preschool children involved in this study. There are
two levels of achievement, namely average and above average. The average achievements mean score ranged
from 68 to 153.11 while the above average mean score ranged from 153.11 to 189). The mean score of
respondents was 153.11 with a standard deviation of 32.47. This indicates that although the average score was
not at the maximum (189), the children still obtained the minimum cutting point of above average mathematics
scores.

Table 2. Descriptive statistic of students' early mathematic achievement

Variable N Mean Standard division Range

Early Mathematic Achievement 138 153.11 32.47 121.0

4. Inferential Analysis
4.1 Early Mathematics Achievement Scores According to Gender

Ho 1 = There were no significant mean differences in the early mathematics achievement scores between boys
and girls.

Table 3 shows the results of the t-test indicating (t=0.841, p=0.402.) (p>0.05). Thus, the null hypothesis is
accepted. This means that there were no significant differences in early mathematics achievement between boys
(mean= 150.81) and girls (mean= 155.47).

Table 3. Early mathematics achievement scores between boys and girls

Gender N Mean SD. t-value Sig. Level
Boys 70 150.81 32.47
. 0.841 0.402
Girl 68 155.47 32.55

4.2 Early Mathematics Achievement Scores According to Ethnicity

H, 2 = There were no significant mean differences in early mathematics achievement scores between Malay,
Chinese and Indian preschool children

Table 4 shows the results of ANOVA denoting that there were significant differences for early mathematics
achievement scores based on ethnicity (F= 8.531 ) (p=.000).

Table 4. ANOVA of early mathematics achievement based on ethnicity

Variance df. Total Square Mean Square F Significant
Among Groups 2 16211.543 8105.772
In Group 135 128265.830 950.117 8.531 .000
Total 137 144477.37

The Post Hoc Turkey Test was conducted to determine the significance of the differences between the three
ethnic groups. Table 5 shows that Chinese preschool children have the highest mean difference (166.7500)
whereas Indian preschool children have the lowest. In addition, the mean of Chinese preschool children is higher
than the means of Indian (139.7556) and Malay preschoolers (153.1224) with a difference of 26.9944*. This
indicates that Chinese preschool children have the highest early mathematics achievement scores.

Table 5. Results of post hoc turkey test

Ethnicity Mean(I) Ethnic Groups Mean Differences Standard Significance
Q) I Deviation
EMAT Malays 153.1224 Chinese -13.6276 6.40186 .088
Scores Indian 13.3669 6.36426 .094
Chinese  166.7500 Malay 13.6276 6.40185 .088
Indian 26.9944* 6.53508 .000
Indian  139.7556 Malay -13.3669 6.36426 .094
Chinese -26.9944* 6.53508 .000
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5. Discussion
5.1 Overall Early Mathematics Achievement of Preschool Children

Overall, the level of early mathematics achievement of the preschool children was above average. Plausible
factors may be attributed to the early mathematics training given to the preschool teachers as well as the
curiosity of the children (Rohani et al. 2004). Children are generally able to identify and understand the concept
of numbers easily during their experimental early years. Rohani et al. (2004) stated that every normal child is
able to understand mathematical concepts well if given appropriate curricular activities and methods of engaging
their interests. Even in their daily lives, mathematical concepts appear to exist and are relevant. The findings of
this study are consistent with research carried by Norma (2005), who studied 836 children and found that the
majority of children were well acquainted with mathematical concepts.

In conclusion, the level of early mathematics achievement of preschool children is above average. However, the
large range of differences in marks shows the existence of diverse children within the sample. These differences
may be due to other factors that require further research such as IQ, interests, attitudes, motivation and language.

5.2 Differences in Early Mathematics Achievement According to Gender

The results showed that there were no significant differences in early mathematics achievement between male
and female preschool children (t=0.841, p=0.402). These findings support the findings of earlier studies by
Rahim (1997) and Zurhiati (1998). The gender factor is thus not the determining factor in a child’s mathematics
achievement. This may be due to the influence of location as the sample students in this study live in middle
income urban areas where parents are keenly aware of the importance of education and achievement for their
children. In addition, there are other factors such as the common preschool curriculum, teaching techniques,
intellectually stimulating environments available in affluent urban areas and similar values and priorities that
parents provide for their children regardless of gender.

5.3 Differences in Early Mathematic Achievement According to Ethnicity

The analysis showed that there were significant differences in early mathematics achievement according to
ethnicity. Malay preschool children obtained (mean=153.1224), Chinese (mean=166.7500) and Indians
(mean=139.7556). This finding supports the study of Zahidi (1997), Hashim (1997) and Mahmud (1991). This
demonstrates that non-Malays performed better than Malays. One probable reason for this is the cultural
orientation and importance attached by Chinese parents to mathematics. The Chinese tend to inculcate
mathematical values in the upbringing of their children as seen in family businesses which are passed down from
generation to generation. On the other hand, Malay parents are more inclined towards the arts, culture and
aesthetics.

6. Conclusion and Implications

The findings of the study indicate that there were no differences in early mathematics achievement between boys
and girls at the preschool stage. However, educators should be wary of the fact that several factors may exist to
affect the achievement of boys and girls at the later stages of development such as at the tertiary stage. Boys may
develop at a slower pace compared to girls at the initial stage, but achieve higher scores later on to pave their
way to careers such as engineering and the other hard sciences. In contrast, gender differences in learning may
not exist at the more flexible preschool stage; they become more marked upon entering the elementary,
secondary and tertiary levels. Given the higher academic achievement of girls compared to boys and the lower
numbers of boys entering the universities today, educators are still in search of answers on effective approaches
to teach boys, even in the field of mathematics which are traditionally a male domain. Further studies need to be
conducted to ascertain the socio psychological climate in the preschool environment that encourages similar
achievement in mathematics between boys and girls, and whether such an environment can be sustained at the
higher levels of learning.

Ethnicity is an important factor to be reckoned with in multi-racial Malaysia. The Malaysian government’s
IMalaysia aspiration propagated by the present Prime Minister, Najib Razak, stresses on equity and equality in
learning and achievement. Educators can learn from the Chinese in terms of how they inculcate mathematical
concepts and values to children formally and informally. An ethnographical and phenomenological study on
Chinese values relating to mathematics is thus warranted. It is hoped that based on the grounded theory model,
relevant child rearing practices aimed at motivating interest in mathematics can be derived and shared by other
ethnic groups.

Although the overall results of the study show above average achievement in early mathematics for preschool
children, educators are advised not to be complacent. At the preschool stage, concepts are taught at the concrete
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operation level. Total development of the child such as physical, emotional, social and intellectual domains of
development is not usually emphasized in the more rigid secondary school curriculum. Thus, the ambience of the
preschool setting, especially in urban preschool centers which emphasize playing and the joy of learning may be
absent at the elementary and secondary level. Due to the limitations of this study, it is recommended that further
studies be initiated to test these findings for a more viable generalization.
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