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Abstract

Mathematics anxiety and Mathematics motivation has been the target of most psychological
and educational research in the past few years. Many studies showed that math anxiety and
math motivation is an influence on students’ achievement in school. In fact, the performance of
students especially in Math are weak not only in secondary school but in university level as well,
even though they have spent almost eleven years in formal education system. The aims of this
study is to identify the differences on math anxiety and math motivation based on gender and
to investigate the relationship between math anxiety and math motivation among students in
the faculty of science of a public university in Malaysia. The sample consisted of 104 (23 male
and 81 female) undergraduate students in the Faculty of Science. The instruments used to
measure the math anxiety level and math motivation are Mathematics Anxiety Rating Scale
(MARS) and The Motivated Strategies for Learning Questionnaire (MSLQ). The Alpha Cronbach
scored based on the pilot test shown the score value of Math anxiety is 0.87 and Math
Motivation 0.85. The data were analyzed using Pearson correlation and independent-samples t-
tests (SPSS 11.5). The results showed a significant moderate correlation between math anxiety
and math motivation. It is also revealed that there were significant gender differences between
male and female in math anxiety and math motivation. Hence, the findings may help in better
understanding of mathematics-learning processes and provide important insights for
intervention or remedial programs that targeting in improving mathematics-learning process of
the students.

Keywords: Mathematics Anxiety, Mathematics Motivation, Public University Students.

Introduction

Mathematics is one of the most important subject and compulsory subjects in primary
and secondary schools, especially for those who are in science stream. Mathematics is associated
with promising future academic as well as career opportunities. Almost all careers nowadays
required Mathematics, and Mathematics is an important subject that related with scientific,
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industrial, technology and social progress of society. However, Mathematics seems to be a
problem to many learners, and math is one of the subjects that students might prefer to avoid.
Mathematics is troublesome for some people and this can cause anxiety to them. Failure in
mathematics subject is a global issue as well as a critical issue in developing nation (Mohamed &
Tarmizi, 2010). Not all students can perform well in Mathematics. Some are having problems with
Mathematics and the students who are outwardly expresses a negative feeling towards Math
seldom performed well in mathematical skills (Jenkins, 2006).

According to Mason, Stacey and Burton (2010) mathematical thinking will support science,
technology, economics and development in economy. Although Math is important for career and
future, Math is always seen as a difficult subject. Therefore, many actions and policies have been
implemented by the government to ease these problems. A mission to ensure 60:40 student ratio
in Malaysia — to represent 60% science stream and 40% arts stream students in the upper
secondary school, has been established since year 1994 to realize the 2020 Vision and the
National Science and Technology Policy (Mok, 2008). According to Salleh (2014) “Generally, this
policy aims to encourage science students’ participation in the field of health science,
engineering, science education, ICT and other science related courses”. The Malaysian Ministry
of Education (MOE) was optimistic that the ratio of 60:40 between science and arts stream
students can be achieved by the year 2010 through students’ early exposure towards integrated
science and technology curriculum. Greater emphasis is being placed on industrial and
technological development. As a result, students are encouraged to take up science related
subjects. One subject in particular is Mathematics” (2014, p. 223). Today, Math plays a
fundamental role in economic development of a country. Thus, to meet the scientific and
technological advancement, we need citizens with good performance in Mathematics. Yet, the
performance of the students in mathematics have not improved and the students perceived
Mathematics as one of the most challenging subjects (Jenkins, 2006).

Mathematics problems is very common among students in primary, secondary as well as
university students. For a university students, the class schedule is quite tight. For those who are
having problems with Mathematics, they will tend to ignore the course or even worst they might
fail the course and finally drop the course. Unfortunately, the performance of students especially
in Mathematics is weak not only in secondary schools but in universities even though they have
spent almost eleven years in the Malaysian education system (Noor Erma & Leong, (2014). In
order to help the students cope with this problem, they have to know their level of anxiety and
motivation towards math. According to Bidin et al, (2005), majority of Malaysian students have
moderate level of Mathematics anxiety. Lazarus (1974) believed that “Mathematics anxiety were
rooting from the elementary and secondary schools”. Various factors have been deduced for poor
performance of students in Mathematics. For example, the student’s level of interest in
Mathematics is reported to be related to the volume of work to be completed, student’s task
orientation and skill acquisition, student’s personality and self-concept, motivation, confidence
level and anxiety (Ngasiman, 2014). Even many students had their first negative experience with
math instruction as early as standard 3 and 4. This is cause for concern, considering that tertiary
students may bring these negative thoughts to their university level.
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There are various types of mathematics anxiety that related to attitudes towards
Mathematics, learning preferences, learning objectives and strategies. Anxiety is a state of
emotions related by the qualities of fear and dread (Ho et. al, 2000). Math anxiety is related to
poor academic performance in Mathematics and negative attitudes towards Mathematics
subject which resulted in students tend to avoid learning this subject. Mathematics anxiety has
become catastrophe for debilitating test stress, low self-confidence, feared of failure and
negative attitudes towards learning Mathematics. Students who have high level of mathematics
anxiety will have lower level of mathematics achievement. Ho et al. (2000), reported that
Mathematics anxiety seriously constraints performance in mathematical tasks and reduction in
anxiety is consistently associated with improvement in achievement”. Meanwhile according to
Stuart (2000), “lack of confidence when working in mathematical situations is the cause of
mathematics anxiety. Many students think that mathematics is not important to personal
development thus they did not care to think mathematically” (2000, p. 331). Itis very important
to acquire the skills that also related with mathematical thinking and mathematics motivation,
how problem solving provide enormous opportunities for the development of mathematical
thinking, mathematical knowledge and the ability to use it is crucial especially when entering
working field. Similarly, math motivation has extensive impacts on academic achievement (Good
& Aronson, 2003). According to Gunderson, Park, Maloney, Beilock & Levine, (2018) “Like math
anxiety, motivational frameworks have important, well-established impacts on academic
achievement”. (2018, p. 25). Basically, increasing students’ motivation in class is an important
issue for teachers, especially when math achievement is related with students’ math motivation
and behaviour, thus, math motivation plays a role in math performance.

Previous research has been done in order to probe into mathematics anxiety and
mathematics motivations among tertiary student. Effandi and Norazah (2008) studied about the
influence of mathematics anxiety on tertiary students as related to motivation and achievement,
they have found that students who have higher mathematics anxiety scored significantly lower
in achievement. Students who experience higher anxiety level will show negative attitude
towards Mathematics. This has been supported by several researches that suggested high
achieving students are less anxious (Tella, 2007). The researcher also found that the effect of
mathematics anxiety on motivations was significant, students who have lower level of
mathematical motivation are the students who have higher level of mathematics anxiety. This
is not surprising because there is a strong correlation between mathematics anxiety and
motivation. This means that students with higher level of mathematics anxiety will be less
motivated in Mathematics. According to Wang et al, (2015) who investigated math anxiety and
math motivation, noted a complex pattern of results. “For children who have low levels of math
motivation, increased level of math anxiety was associated with poor performance. For children
who have high math motivation, the relationship between math anxiety and performance
resembled an inverted U shape graph. The anxiety level increased with performance until it
reached the peak levels. When anxiety level increased beyond this peak level, math
performance decreased” (2015, p. 1864). However, according to Singh, Granville, and Dika
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(2002), motivation plays a vital role to overcome the anxiety towards mathematics. Their study
reported that the attitude towards mathematics was affected by motivational factors.

Thus, based on the previous research, math anxiety had influenced many aspects of
learning and teaching mathematics (Mohamed & Tarmizi, 2010; Mok, 2008). According to
Mohamed and Tarmizi (2010), mathematical knowledge and the ability to use this knowledge
are critical in pursuing into working field. Before going into working phase, students should be
equipped with substantial knowledge in order to ensure their best performance in their career.
Hence, it is crucial to study the anxiety towards mathematics and motivation among students
especially in Malaysian Public University. This study is very important because it also seek to
identify the factors contributing to anxiety in mathematics subject such as parents, peers and
society. By identifying these factors, it can help students to avoid the factors that can lead them
to mathematics anxiety. It is very important for students to avoid mathematics anxiety since it
might cause them to dislike Mathematics and this can lead to a huge problem in future when
they are entering the working phase. Therefore, it is the aims of the study to identify the gender
differences on Math anxiety and Math motivation, and to examine the relationship between
math anxiety and math motivation among UPM students (public university).

Methods

The research design of the study was a correlational survey design. Researcher randomly
selected the sample of students from the Faculty of Science, UPM. The selected sample are the
students from Bachelor of Science with Education majoring in Biology, Chemistry, Physics and
Mathematics. The targeted population or the total number of second year students at the
Faculty of Science for year 2015/2016 was 262. Therefore, the calculated sample size using the
formula from Krejcie and Morgan (1970) are 104 participants. Hence, the researcher randomly
selected 104 participants through cluster random sampling. The questionnaires implemented
and modified based on the design and appropriateness of the objectives for this study. The
original questionnaires were based on the instrument of Mathematics Anxiety Rating Scale
(MARS) authored by Richardson and Suinn (1972) and Pintrich, Smitch, Garcia, and McKeachie
(1991) for The Motivated Strategies for Learning Questionnaire (MSLQ). The Cronbach Alpha
scored based on the pilot test shown the score value as follow; Math anxiety 0.87 and Math
Motivation 0.85.

Results and Discussion

This section presents results and discussion on the findings of the study. It is shown in this
section, the data analysis of respondents’ demographic, data analysis of gender differences on
math anxiety and math motivation, and data analysis of correlation between math anxiety and
motivation.

Respondents Demographic

The demographic characteristics of the sample includes participants’ age, program,
gender and race. The age range of the students, showed that group of students below 19 years
old consist of 2 participants (1.9%), age 19-20 are 82 students (78.8%) and age 21-22 are 20
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students (19.2%). For the gender distribution, the data showed that 23 (22.1%) students are male
and 81 (77.9%) are female. The sample of students are derived from four main programs at the
Faculty of Science, UPM. They are students from Bachelor of Science with Education (Hons) Major
in Biology 25 participants (24%); Major in Chemistry 25 participants (24%); Major in Physics 24
participants (23.1%) and Major in Mathematics 30 participants (28.8%). The data showed that
Malay group consists of 93 participants (89.4%), which is the highest among other groups, Indian
group consists of 1 participant (1.0%); Chinese group consists of 2 participants (1.9%) while for
those who categorized as “others” consists of 8 participants (7.7%). This group “others” was made
up by native group such as Bajau, Pagan, Iban and Kadazan from Eastern Malaysia. Table 1 below
presents the descriptive analysis of demographic background of the respondents such as gender,
age group, program and race.

Table 1. Demographic data of the Respondents

Variables Frequency Percent
Gender

Male 23 22.1
Female 81 77.9
Age Group

19-20 82 78.8
21-22 20 19.2
Bacelor of Science in Education 55 24
Major Biology

Major Chemistry 25 23.1
Major Physics 24 28.8
Race

Malay 93 89.4
Indian 1 1.0
Chinese 2 1.9
Others 8 7.7

Differences on Math Anxiety and Math Motivation based on Gender

An independent sample t-test was conducted to differentiate between gender and
mathematics anxiety of students. From table 2 below, it was found a significant different (p <.01)
between male and female’s mathematics anxiety. A significant difference in the mean of
students’ mathematics anxiety for male students (M = 3.3593, SD = 0.57209) and female students
(M =3.5939, SD =0.64381; t (102) = 1.579, p = *.011). The mean difference, .23462 showed that
the female students had higher mathematics anxiety compared to male students
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Table 2. Independent Sample t-test between Gender and

Math Anxiety
Mea
Gend ’
err‘ © M  SD diffe DF t p
renc
e
Male 2 3.359 5720
3 3 9 234 10 1579 f 011
Femal 8 3.593 .6438 62 2 ) '
e 1 9 1

The findings of this study show that there is a significant different (p < .01) between male
and female’s mathematics anxiety. A significant difference in the mean of students’ mathematics
anxiety for male students (M = 3.3593, SD = 0.57209) and female students (M = 3.5939, SD =
0.64381; t (102) = 1.579, p = *.011). The mean difference, .23462 showed that the female
students had higher mathematics anxiety compared to male students. In previous study, female
students showed a good performance in mathematics compared to male students. They also
show a positive attitude toward mathematics compared to male students. This is because the
anxiety towards mathematics leads to a good behaviour so that they will perform well in
mathematics subject (Singh et al, 2002). Meanwhile, Asante (2012) study reported that female
students scored lower confident level compared to male students. When doing mathematics
tasks, they feel nervous and fear if they might not performed well and not get a good result. Thus,
female students have higher anxiety level compared to male student. In contrast to study by
Mata, Monteiro, and Peixoto (2012), the study noted that male students have higher self-concept
compared to female students. Due to their higher self-concept, the male students performed well
in mathematics even though they did not give full attention when studying mathematics in class.
However, this current study is inconsistent with the study by Karjanto and Yong (2013), which
reported the levels of mathematics anxiety did not differ by sex or language background of the
early undergraduate students.

An independent sample t-test was conducted to compare between gender and math
motivation of students. From the table 3 below, there was a significant different (p<.01) between
male and female’s mathematical motivation. A significant difference in the mean of students’
mathematical motivation for male students (M = 3.2276, SD = 0.55785) and female students (M
=3.4321,SD =0.56092; t (102) = 1.545, p = *.012). The mean difference, .20448 showed that the
female students had higher motivation towards mathematics compared to male students.
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Table 3. Independent Sample t-test between Gender and Math

Motivation
Mean

GZ:d M SD differe DF t P
nce

3.227 .5578
Male
23 6 5 10 .
Femal 3432 5609 2948 1.545 012
e 81 1 2

Independent sample t-test shows a significant different (p<.01) between male and
female’s mathematical motivation. A significant difference in the mean of students’ mathematical
motivation for male students (M = 3.2276, SD = 0.55785) and female students (M = 3.4321, SD =
0.56092; t (102) = 1.545, p = *.012). The mean difference, .20448 showed that the female
students had higher motivation towards mathematics compared to male students. This study
noted that the differences in gender affect the motivation in mathematics. This was in line with
the study by Middleton and Spanias (1999), that noted when students have intrinsic motivation
they will enjoy with their study and they will show positive attitude towards something they are
up to and female were more intrinsically motivated compared to male that were more
extrinsically motivated. Thus, Singh, Granville and Dika (2002) have reported that mathematics
attitude was affected by motivational factors. When students have higher level of positive
attitude towards the subject, their motivation towards the subject will also be higher. Thus, they
will perform well in the subject.

Table 4. Correlation between Math Anxiety and Math

Motivation
Math
Math motivation Anxiety

Math (r) 1 409"
Motivatio ;o (7-tailed) .000
n

N 104 104
Math (r) 409™ 1
Anxiety ; )

Sig. (2 000

tailed)

N 104 104
** Correlation is significant at 0.01 level (2
tailed)

959



INTERNATIONAL JOURNAL OF ACADEMIC RESEARCH IN PROGRESSIVE EDUCATION AND
DEVELOPMENT

Vol. 8, No. 4, 2019, E-ISSN: 2226-6348 © 2019 HRMARS

Pearson’s Correlation Coefficient ( r ) was used to analyse the relationship between math
anxiety and math motivation among students faculty of science, UPM. Table 4 above showed
results of the correlation (r =.409, r?= .17, p = .000) between math anxiety and math motivation.
As can be seen from the table, the math anxiety has a significant correlation with math
motivation. The value of r = .409 indicated a moderate significant positive relationship between
math anxiety and math motivation.

The finding shows that there is a significant relationship between math motivation and
math anxiety among students at Faculty of Science, UPM. Pearson’s Correlation Coefficient (r)
was used to analyse the relationship between math anxiety and math motivation among the
students. The results show the correlation (r = .409, r>= .17, p = .000) between math anxiety and
math motivation. As can be seen in table 4, math motivation has a significant correlation with
math anxiety. The value of .409 which indicates that there is a moderate significant relationship
between math motivation and math anxiety. Previously, past research has reported that when
people are doing their specific task, the attitude towards the tasks is depend on how the people
feel about the task. Motivation exist as part of people’s goal structures, their belief about what is
important and determine whether or not one will engage in a given chance (Asante, 2012).

Based on the previous study by Zakaria and Nordin (2008), reported that students who
have higher mathematics anxiety scored significantly lower in achievement. Students who
experience higher anxiety will show negative attitude towards mathematics, and mathematic
attitude was affected by motivational factors. Students who have higher motivation towards the
subject will perform better and students who have lower motivation level towards that subject
will show poor performance in the subject (Singh et al, 2002; Malik & Manaf, 2018; Novalino,
Heryanto, 2018). Students who have lower level of motivation in mathematics are due to bad
experiences in mathematics for example fierce mathematic teachers, punishment they get in
class, get bad result and others. Thus, this will lead the students to have lower level of
mathematical motivation. However, according to Wang et al. (2015), “efforts solely focusing on
reducing math anxiety alone may not be proven to be effective for all students even though
math anxiety is very crucial for children in their learning process. Motivation may help overcome
the detrimental effects of math anxiety. A moderate level of math anxiety was associated with
high math performance among students who reported high math motivation, that is, among
students who reported that they valued math and embraced math challenges. However, high
math anxiety appears to be linked with low math performance” (2015, p 1872). As such, math
motivation can be an important soothe to the negative effects of math anxiety.

Academic achievement is very important as it can help the students to enter higher level
of education or not. When the achievement is good, then the students have higher chances to
study in great institution meanwhile if they did not perform well, they might not have
opportunities to further their studies. Besides, parents will pay more attention towards their
children math achievement and try to build a strong relationship as well as better learning
environment at home. This will make their children enjoy when studying at home. When they
enjoy math, their motivation towards math learning will be better. This, can avoid student’s
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phobia to math as most of students fear to learn math. When having positive emotion towards
math, the motivational level will be high, and this can trigger their happiness (emotion to learn).
Thus, the learning process can be smooth and the students can easily understand what they are
learning. School teachers should practice positive role in raising the students and avoid all of the
negative things and thinking. In fact, math teachers must pay closer attention to the fact that
the requirements of the female and male learners may be different in the classroom. Apart from
that, parent also need to play an important role in creating interest of math among their
children.

Conclusion

The present study aims to examine the correlation between math anxiety and math
motivation. The results revealed a significant moderate correlation between math anxiety and
math motivation. It is also found that there are significant gender differences between male and
female in math anxiety and math motivation. It is also reported by other research that when math
anxiety level decreased, math scores increased and improved (Wang et al., 2015; Zaini, 2018)

Mathematics anxiety can be reduced by using some special methods in teaching and
psychological intervention, which is applicable in the pedagogical domains and the improvement
of curriculum practices. Thus, it can be a useful factor in increasing the quality of learning. Hence,
these findings may help better understanding of mathematics-learning processes and provide
important insights for intervention programs to enhance mathematics-learning process. In
conclusion, math anxiety is common in general and it has been rooting in the students from
primary to tertiary level. Today, the needs of society require a greater need for mathematics. In
order to reduce math anxiety, mathematics must be regarded in positive perception by students.
Therefore, teachers must reassess traditional teaching methods which often do not necessarily fit
the students’ learning with math learning that could stimulate and attract students’ attention in
learning math. Teachers must use a variety of teaching styles accordingly to ensure learning math
is fun and enjoyable as math motivation can be an important buffer to the negative influence of
math anxiety. As a result, once young children see math as fun, they will enjoy it, and, the joy of
mathematics could remain with them throughout the rest of their lives. Thus, further studies are
needed to compare math anxiety and motivation in various fields of study and it is worth
mentioned that further research should be conducted on the math anxiety and math motivation
in different stages of academic levels, difference kinds of anxiety and across the other states.
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