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Abstract: The objective of the paper is to study the relationship between mathematical
anxiety and the corresponding factors affecting mathematics achievement among students at
New Era University College, Malaysia. There were 94 students from the business school partici-
pated in the study. Suinn and Winston’s (2003) Mathematics Anxiety Rating Scale was adapted
and used in this study to measure students’ mathematical anxiety. Pearson correlation analysis,
two independent samples T-test and multiple regressions were used to analyse the data. The
results revealed that there is no significant difference between gender and mathematical anxiety.
However, it was found that mathematics test self-efficacy and prior knowledge on mathematics
application concept are the factors that affect student’s mathematical anxiety level. Therefore,
educators should modify their teaching approach and psychological aid so that students can
overwhelm their anxiety in mathematics.
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1. Introduction

Mathematics plays a vital role in the development of science and technology. It is useful in
variety of field including measurement in fashion, algorithm in computer programs, technology,
and economics. However, studies on the students’ mathematics achievement based on interna-
tional standards showed an alarming result for the participating countries, including Malaysia.
Researchers and educators are examining closely the factors associated with this problem to
come up with concrete plans to improve achievement in mathematics. For several years,
factors influencing students’ mathematical achievement were pointed out, and students’
motivation and attitude in mathematics were considered to be significant predictors of learner’s
academic achievement.

Mathematical anxiety refers to the feeling of anxious when one is having difficulties in
solving mathematical problem. Mathematical anxiety is the most common type of anxiety among
other types of anxiety which occurs among students (Haralson, 2002). Mathematical anxiety is
also the most ordinary type of mental illness among the undergraduates in which it can affect
the emotional, mental and physical that is related to mathematical thinking (Arem, 2009).
According to Hellum-Alexender (2010), mathematical anxiety usually occurred in at least 1
among 10 people. It is the feeling of tension and anxiety when individuals are interfered with
the numbers manipulation and mathematical problem solving when they are in an ordinary and
academic situation (Hellum-Alexender, 2010). Students who are suffering from mathematical
anxiety will have the feeling of discomfort when they involved in mathematical tasks in which
their self-esteem is being threatened and thus causing them to have negative attitude towards
mathematics (Zettle & Raines, 2000).

Mathematical anxiety, being considered to have an attitudinal component, is also considered
to be one dimension of attitude to mathematics (Manalaysay, 2019). According to him, this is a
major problem for students in handing mathematics course. Many students do not understand
why they experience mathematical anxiety. Sanna and Mohammad (2018) revealed that tests
given under time-pressure and the fear of being embarrassed in front of the class were among
the conditions that contribute to mathematical anxiety. They also argue that this type of anxiety

could be a result of a student’s negative learning mathematics experiences.

2. Literature Review

2.1 Definition of Mathematical Anxiety
According to Arem (2003), Ashcraft (2002) and Suinn (1972), mathematical anxiety refers

to the emotion of fear and tension creates when students deal with mathematical problem solving



20194128 (HBESHEMR) Dec.2019
F1EE28 JOURNAL OF EDUCATION AND TEACHING Vol.1, No.2

during the learning process. Research by Marzita (2002) shown that students who suffer with
higher mathematical anxiety problem, have the feeling of rejection reactions and worry in the
process of solving mathematics problem. This finding is consistent with the study of Lyons and
Beilock (2012).

2.2 Relationship between Mathematical Anxiety and the Corresponding Factors

According to Buelow and Barnhart (2015), mathematics self-efficacy of an individual will
influence student’s test and physiological anxiety. In other words, it will directly affect positive
results in mathematics. It seems that majority students, not only in elementary but also in college
level, is affected by some form of mathematical anxiety as well as mathematics test and
mathematics self-efficacy (Scarpello, 2007). Mathematical anxiety also related with the prior
knowledge of students that lead to the poor understanding on the application concept (Acharya,
2017). According to study from Scarpello (2007), mathematical anxiety can start interrupting
student’s ability in the subject as early as in fourth grade and become mental block during the
middle and high school as mathematics contents become more complicated and the learning
depends a lot on prior knowledge of the subject.

Another studies also found that the decreasing in mathematics achievement is related to
mathematics literacy and self-efficacy. When a student does not understand and has no confident
in mathematics, the anxiety level is actually over his or her capability to resist (Lee, 2009;
Mackenzie, 2002; Hamid et al., 2013). Julie and Glenda (2012) highlighted how teachers can
assist on reducing mathematic anxiety of students and increase the level of mathematical
literacy. Some researchers focused on the same factor and found that students avoid using
problem solving strategy when they are in the high condition of mathematical anxiety, which
might cause the negative effects on their performance (Ramirez, Gerardo, & Chang, 2015).

Acharya (2017) reported that mathematical anxiety of students highly related to aspect of
learning environment factor. On the basic of the study, teacher who can create positive
environment in the classroom to deliver mathematical knowledge will change student’s
behaviour at the same time. Firmender, Gavin and McCoach (2014) showed that suitable and
friendly learning environment manage to produce better performance of students. Those schools
practising this type of learning environment obviously will have students’ mathematical anxiety

at lower level with higher passing rate.
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Figure 1 Path model for current mathematical anxiety

2.3 Gender and Mathematical Anxiety

One variable that has, over the years, received considerable attention in many studies on
science achievement in general and mathematics achievement in particular is gender. Research
found that gender is one of the factors cause the existence of anxiety among students. There were
findings showed that the relationship between mathematical anxiety and gender is significant
and is also considered to be predictor of achievement in mathematics (Wern et al., 2015). The
relationship between gender and mathematical anxiety has also been studied extensively; but
findings have not been consistent. Many studies found significantly greater levels of mathematical
anxiety in females than males. However, there are also studies that show no gender differences
in mathematical anxiety (Devine et al., 2012). There are indeed a few studies found that higher
mathematical anxiety levels in males than in females (Manalaysay, 2019).

Moreover, several studies asserted that males have better mathematical achievement
as compared to females even though students may perform the same in algebra in group according to
gender, but males performed better in geometry than female (Manalaysay, 2019). Having similar
findings, Amy et. al., (2012) study showed that level of mathematical anxiety were higher for
female compare to male.

In a Meta —analysis of 77 studies conducted between 1980 and 1991 among middle and high
school students, DeBaz (1994) found significant gender effect-favouring males in overall
science achievement. Hedges and Newell (1999) discovered that boys outperform girls in science
but in reading and writing girls have the advantage. Researchers have indicated that gender
affects mathematics achievement. For example, Trends in International Mathematics and Science

Study (TIMSS), found significant differences between male and female students in mathematics
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achievement, with male students significantly outperform their female counterparts. Epstein,
Elwood, Hey, Maw (1998) reported that females outperform males in mathematics. In their
study, Hedges and Newell (1999) reported that girls perform better than boys in reading and
writing. However, a Nigerian study by Abiam and Odok (2006) showed no significant gender-
achievement relationship in number and numeration, algebraic process and statistics. There were
other research showed similar results as Abiam and Odok, there is no significant difference in
between gender and mathematics achievement (Habibollah, A., Arizan, S., and Kurma, 2009;
Abubakar, A., 2010).

Given the mixed results in the field it is clear that further research, utilising reliable measures
of mathematical anxiety, is necessary to investigate gender differences in mathematical anxiety
and the relationship between mathematical anxiety and performance. Therefore, the objective
of this study is to determine whether gender, mathematical anxiety, and the interaction between

these two variables influence college students’ mathematics achievement.

Hypothesis
i. There are significant relationships between potential factors and mathematical anxiety
among students.
ii. There are significant differences between males and females student in mathematical

anxiety.

Research Objectives
i. To find out clear understanding of the relationship between level of mathematical anxiety
and the potential factors among students in a higher learning institution in Malaysia.
ii. To determine the influence of gender on student’s anxiety towards mathematics in tertiary

level education.

3. Methodology

The respondents for this study were students from diploma and degree program in the
business school of NEUC. Data were collected from questionnaires distributed to all students
who register for the business mathematics subjects in NEUC, Kajang. Mathematical Anxiety
Rating Scale (MARS) is the instrument in this research study. Most of the questionnaire items
are developed from MARS. The questionnaire contains 15 items on causes for mathematical
anxiety. The questionnaire includes five point Likert scale rating, which is start from
5 (seriously anxious) to 1 (not anxious at all). Internal consistency was assessed using the

Cronbach Alpha and correlation coefficient of 0.86 was found. Mathematics performance is
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measure base on the results in business mathematics subject in the university at the end of the
semester. The independent sample t test was conducted to determine significant for each factor
towards maths anxiety base on gender. Meanwhile, the correlation and regression analysis used
to identify the relationship between mathematical anxiety and the potential factors. SPSS was

used for data analysis.

4. Results and Discussion

The results of this study gave us a better understanding of the factors influencing NEUC
students’ mathematical anxiety. The research revealed that the overall level of the students’
mathematical anxiety was moderate. Hembree (1990) claimed that the trauma caused which
required intensive intervention since the anxiety would accumulate each time the students
perform poorly in this subject.

4.1 Comparison Based on Gender

Comparison analysis was conducted to determine the difference in mathematical anxiety
based on selected demographic variables such as gender. To conduct this analysis, the researchers
applied Independent T-Test as the most relevant statistical tools since the function of this tool
is to compare the differences between 2 groups only. Table 1 explains the analysis based on the
comparison in mathematical anxiety between genders. Based on Table 1 below, there were no
significant differences in student’s mathematical anxiety based on gender perspectives. The sig
(.163) is larger than alpha (.05) which did not meet the requirement to reject the research null
hypothesis. This indicates that the level of mathematical anxiety of diploma and degree students
have the same level of mathematical anxiety between two gender groups, (m=3.177, SD=0.651)
for male and (m=2.983, SD=0.671) for female.

Table 1 Comparison of Male and Female Students base on Mathematical Anxiety

Gender n Mean  Standard Deviation F Sig t Sig
Male 41 3.177 0.651 .008 929 1.407 163
Female 53 2.983 0.671

Total 94

The finding on gender comparison is supported by past researches conducted by Wern Lin
Yeo et. al. (2015),0zgur, B. (2014); Merritt (2011); Haynes, Mullins, and Stein (2004); Ho et.
al. (2000), Gierl and Bisanz (1995) where all those studies revealed there were no significant
differences in mathematical anxiety between gender. The present study also found that there is

no significant difference between male and female in mathematical anxiety. This finding also
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consistent with the study result of Tapia and Marsh (2004), mathematics has no direct relation
between gender and mathematical anxiety.

This study involves approximately 43.6% of male students and 56.4% of female students.
Four main factors that influence the dependent variable (mathematical anxiety) are being
investigate in this study. The factors included mathematics literacy, mathematics self-efficacy
on test, learning environment and application of mathematics base on the prior knowledge.
Question one until four focused on problem solving or calculation for mathematics (mathematics
literacy). Questions number five to eight focuses on mathematics self-efficacy. The following
three questions focused on learning environment, and the last four questions were on application
of mathematics base on the prior knowledge. No questions were removing from the scale yielding
the overall Cronbach’s Alpha equal 0.86.

Table 2 Correlations between Mathematical Anxiety and Mathematics Literacy

Mathematics Literacy =~ Mathematical Anxiety

Mathematics literacy Pearson Correlation 1 0.047
Sig. (2-tailed) .656
N 94 94
Mathematical Anxiety  Pearson Correlation 0.047 1
Sig. (2-tailed) 0.656
N 94 94

Table 2 shows that there is no significant relationship between mathematical anxiety and
mathematics literacy. This indicates that less knowledge in solving mathematics literacy won’t

lead to anxiety in mathematics.

Table 3 Correlations between Mathematical Anxiety
Mathematical Anxiety and Mathematics Test Self-efficacy

Mathematics test self-efficacy Mathematical Anxiety

Mathematics test Pearson Correlation 1 0.191**
self-efficacy Sig. (2-tailed) .041
N 94 94
Mathematical Anxiety Pearson Correlation 0.191** 1
Sig. (2-tailed) 0.041
N 94 94

Table 3 shows that there is significant and positive relationship between mathematical anxiety
and mathematics self-efficacy. This indicates that when the students taking the mathematics test,

it will cause mathematical anxiety among students.
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Table 4 Correlations between Mathematical Anxiety and Learning Environment

Learning Environment ~ Mathematical Anxiety

Learning environment  Pearson Correlation 1 0.023

Sig. (2-tailed) .828

N 94 94

Mathematical Anxiety  Pearson Correlation 0.023 1
Sig. (2-tailed) 0.828

N 94 94

Table 4 confirms that there is no significant relationship between mathematical anxiety and

learning environment. This indicates that the performance of students during mathematics class

won’t lead anxiety in mathematics.

Table 5 Correlations between Mathematical Anxiety
and Mathematics Application Concept

Application Mathematical Anxiety

Mathematics Pearson Correlation 1 0.204**

application concept Sig. (2-tailed) .049

N 94 94

Mathematical Anxiety  Pearson Correlation 0.204** 1
Sig. (2-tailed) 0.049

N 94 94

Result in table 5 shows that there is significant and positive relationship between mathematical
anxiety and the mathematics application concept which related to the prior knowledge since the
Pearson correlation is equal to 0.204 (p < 0.05). This indicates that when students confuse about

the application of mathematics that they learn, it will also lead to mathematical anxiety.

Table 6 The Significant of Coefficients

Unstandardized Coefficients  Standardized Coefficients

Model B Std. Error Beta t Sig.
(Constant) 2.614 0.334

Mathematics 0.237 0.109 0.235 2.192  0.033**
Self-efficacy

Mathematics 0.291 0.136 0.298 2.143  0.035%*

Application Concept
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The results of multiple regressions (refer to Table 6) showed that mathematics test self-
efficacy and the application of mathematics has been absorbed into the regression equation
of y=2.614+0.231.X,+0.291.X, where y is variable of mathematical anxiety, X, is mathematics
test self-efficacy and X is the factor of mathematics application concept which related to prior
knowledge. It is because the t-value of these two independent variables are equal to 2.192 and
2.143 (p<0.05). Another two factors which is learning environment and mathematics literacy
are not entered into the equation are due to both of the t-value are not significant (p>0.05). The
regression equation conveys that mathematical anxiety of students increase as the students have
negative hope or expectation on the test or examination. High anxious of students on the
application of mathematics concept which found to be positively affected to mathematical
anxiety.

4.2 Discussion

According to the results mention in earlier parts, mathematical anxiety can be influence by
mathematics test self-efficacy. It is reported by others research that erase test anxiety during taking
mathematic test or examination will reduce the level of mathematical anxiety. Schwarzer and
Jerusalem (1992) claimed that when students feel tension during the test, they hard to recall back
the solving skills that they learned before. Consequently, the interference could lead the poor
achievement in their exam paper result.

The results of study also showed that level of realize on usefulness of the mathematics
application concept which related to the prior knowledge in the future also contributed to
mathematical anxiety in students. Although the correlation is not so high but significantly
correlated. Thus the party who are direct or indirectly involve should take some steps in dealing
with this factor so mathematical anxiety can be controlled. This finding is similar with the study
of Satake and Philip (1995).

The result also reveals that test anxiety and level of understanding the application concept in
the future only contribute 25.3% of the variance of mathematical anxiety. This shows that there
are many others factors that could be the predictors of anxiety of students in mathematics. These
numbers of factors directly cause the student unwilling to put effort in mathematics subject.
Thus, future research should consider others potential factors in predicting mathematical anxiety

such as time management or self-efficacy of students.

5. Conclusion and Recommendation

Base on the results, this study revealed that mathematics test self-efficacy and unrealized
the mathematics application concept which related to the prior knowledge are the factors that

address mathematical anxiety. The study also reveals that there is a positive weak relationship
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between mathematics test self-efficacy and the mathematics literacy with mathematical anxiety
in both groups of students. This means numbers of exam tests will lead to increase in the level
of mathematical anxiety among the students. Students who have limited understanding about
the application of mathematics tend to perform high mathematical anxiety during the leaning
stage. This finding also shows that there is no significance difference in the mathematical anxiety
between males and females. The questionnaire is well developed and reliable to explore the
mathematical anxiety among business studies students at NEUC in Kajang. To get the better
results in future, it is recommended to cover more students and they should be from various
levels which come from different departments or faculties. Furthermore, the future study should
consider embarking in others different potential factors of mathematical anxiety such as
language in mathematics teaching, perceived parental influence, time management and curriculum.

University College is the institution targets to produce and supply large number of human
capital to fulfill where Malaysia job market needs. As a core subject, mathematics plays an
important role in many aspects, including as the major instrument for the application of science
and technology. However, mathematics frequently view as a difficult subject by many students
and try to avoid when they are learning. To overcome this, educators can implement reduction
skill to reduce the level of mathematical anxiety. It is important to ensure students understand
how mathematics can be applied in their future living. The educators can help in building this
connection to motivate students. Once students perceive the hints of the application, it will
control the mathematical anxiety level of students. Furthermore, awareness about the
importance of aptitude mathematic will also motivate students in the learning process of this
subject and transform these concepts of knowledge into their future career. Woodard (2004) also
propose teaching students using the right and flexible tools base on student’s capability. The
alternative tools were not only come from the formal examination base but test can be in other
forms such as informer assessments, group discussion as well as in the forms of gaming (Tang,
1990). Marzita (2002) suggested that games base techniques will allow students to complete the
test activity, gather the ideas with their peers, and this will be more acceptable and feel more

comfortable for the students.
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