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The purpose of this study was to identify the relationship between attitude towards mathematics and
problem-solving achievement among pre-university students. The sample of the study consisted of 312
One-year Matriculation Programme students from three matriculation colleges. The Attitude Toward
Mathematics Inventory (ATMI) and a mathematical test were used in data collection. The results
indicated that students had a high level of attitude towards mathematics. Inferential analysis showed a
significant positive relationship between overall attitude towards mathematics with mathematical
problem-solving achievement. Four sub-factors, i.e., self-confidence, value, enjoyment and motivation
were found to have positive significant relationship with problem solving achievement. As a result, from
these findings, recommendations were identified for future research.
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I.

mathematics attitude has been expanded based on three

INTRODUCTION

components, namely, affective (i.e. emotional and beliefs),
Students’ attitude towards mathematics and achievement
has been widely discussed in relation to mathematics
education research (Mensah, Okyere, & Kuranchie, 2013).
Beside cognitive factors, students’ attitude also has been
accepted as a key factor that influence students achievement
(Mensah et al., 2013;Abu & Leong, 2014). According to Ayob
and M. Yasin (2017), positive perceptions of mathematics
learning among students will develop positive attitudes
towards mathematics and lead to higher achievement.
Zan and Di Martino (2007) defined mathematics
attitude as a positive or negative attitude on emotional
disposition towards mathematics, while Hart (1989) referred
mathematics attitude as individual’s emotion response
towards mathematics, beliefs in mathematics and how they
behaves towards mathematics. Hannula (2002) defined
attitude based on three components, namely, emotional,
beliefs and behaviour. Di Martino and Zan (2010) suggested
that cognitive must also be integrated as part of mathematics
attitude

component.

Therefore,

the

definition

________
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of

behaviour and cognitive (Ayob & M. Yasin, 2017). Positive
attitude towards mathematics affect students willingness to
learn mathematics compared with students with negative
mathematics attitude, and once they feel that mathematics is
important, they will try to improve their mathematics
achievement (Ajisuksmo & Saputri, 2017). In the context of
this study, students’ attitude toward mathematics was
evaluated from four aspects, namely, self-confidence, value,
enjoyment, and motivation.
Previous studies have shown that attitude could affect
students’ learning and achievement. For instance, Burrus
and Moore (2016) found that there was a significant
relationship between attitudes towards mathematics and
mathematics

achievement

among

high

school

students.Meanwhile, Mohd and Mahmood (2011) exhibited
that attitude towards mathematics had a significant
influence

on

university

students’

mathematics

achievement.Other studies have also demonstrated that
attitude towards mathematics was significantly related to
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mathematics achievement (Bakar et al., 2010;Guven &

confidence (15 items); (b) value (10 items); (c) enjoyment (10

Cabakcor, 2013; Lim & Chapman, 2015). In a university

items) and (d) motivation (5 items).

calculus course, Pyzdrowski et al. (2013) found that self-

According to (Tapia & Marsh, 2004), self-confidence

confidence, which was mathematics attitude component,

measure students’ confidence and self-concept of their

had the strongest relationship with students’ achievement.

mathematics achievement. Value look into students’ beliefs

Students who were interviewed by them also said that a lack

on the functionality, pertinent and worth of mathematics in

of confidence can caused difficulties and positive attitudes

their life now or later. Meanwhile, enjoyment indicates the

will contribute to success.Quaye (2015) study among

degree to which students enjoy solving mathematics

secondary

schools

positive

problems and mathematics classrooms. Finally, motivation

significant

relationship

towards

measures students’ interest in mathematics and desire to

mathematics and achievement. Considering all of the

further studies in mathematics beyond the college level.

findings and support from previous studies, it seems

Respondents were given options using a five-point Likert

students’ attitude towards mathematics was importance in

scale ranging from 1 (strongly agree) to 5 (strongly disagree)

mathematics teaching and learning.

to measure their agreement on the questionnaire items.

students

demonstrated

between

attitude

Whereas mathematical problem-solving achievement was
determined on the total score marks on mathematics test.

Objective of The Study

The data were analysed using the IBM SPSS Statistics
Version 22 software. The reliability analysis was done on the

The objective of this study was to investigate the relationship

questionnaire items using Cronbach’s alpha value to

of attitudes towards mathematics (self-confidence, value,

students’ who were not involved in the actual study. Table 1

enjoyment and motivation) on mathematical problem

shows the results of the Cronbach’s alpha values obtained

solving achievement among pre-university students.

from the pilot study. The Cronbach’s alpha value for each
dimension ranged from 0.823 to 0.939, which indicated that

II.

the questionnaire items used to measure students’ attitude

METHODOLOGY

towards mathematics were reliable(Cohen, Manion, &
Morrison, 2007).

This quantitative correlational study employed a cluster
sampling procedure. A total of 312 students from the

Table 1. Cronbach Alpha Values

matriculation programme under the Ministry of Education
Malaysia were randomly selected. A list of colleges was

Cronbach’s

Variables

alpha value

divided into three zones namely North, Central and South
zones and for each zone the number of matriculation

Self-confidence

0.939

students were proportionately calculated. By using fishbowl

Value

0.823

technique, three colleges were selected randomly in each

Enjoyment

0.885

zone for the actual data collection process. The selected

Motivation

0.834

colleges were Kolej Matrikulasi Perak (North zone), Kolej

Overall students’ attitude towards

0.959

Matrikulasi Negeri Sembilan (Central zone) and Kolej

mathematics

Matrikulasi Melaka (South zone). Respondents were
selected randomly from the three selected colleges based on

III.

the list provided by respective college directors.

RESULTS AND DISCUSSIONS

A survey questionnaire was used for the data collection.
Data were collected using 40 items adapted from the

A total of 312 respondents were randomly selected in this

Attitude Toward Mathematics Inventory (ATMI) by Tapia

study, which consisted of 106 males (34.0%) and 206

and Marsh (2004)to evaluate students’ attitude towards

(66.0%) females. The results of the descriptive statistics that

mathematics. A mathematics test was conducted to

indicated students’ attitude towards mathematics were

determine the students’ mathematical problem-solving

based on mean scores ranging from 3.50 to 4.27 (Table 2).

achievement. This instrument for the students’ attitude

The overall mean students’ attitude towards mathematics

towards mathematics consisted of four factors, i.e., (a) self-

was 3.91 (SD = 0.57), which indicated students held a high

2
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level of attitude towards mathematics.

skewness and kurtosis should be within the range of ±2 to

The highest mean score revealed from the descriptive

indicate it is normally distributed(Garson, 2012).

analysis was on value (Mean = 4.27, SD = 0.64). This finding
indicated the students perceived highly that learning

Table 3. Normality Assumption based on Skewness and

mathematics was beneficial in their lives. They agreed they

Kurtosis

had a desire to develop their mathematical skills because

Variables

mathematics could help them develop their mind to think
differently on the applications of mathematics in their daily
life.

Enjoyment

-0.348

-0.539

Motivation

-0.093

-0.460

Achievement

0.561

-0.876

The second highest mean was enjoyment (Mean=4.03,
SD=0.62). This showed students had a high tendency to

Skewness

Kurtosis

Self-confidence

-0.317

-0.323

Value

-0.432

-0.542

enjoy learning mathematics in mathematics classroom. It
could be summarised that students got satisfaction when

The data analysis showed that there was a significant

solving mathematics problems and they felt happier solving

positive relationship between the overall attitude towards

mathematics problems compared to other subjects.

mathematics

The third highest mean was on self-confidence

with

(Mean=3.71, SD=0.73), which indicated most of the students

relationship. Meanwhile, there were significant positive

positive self-concept about their mathematics achievement.

relationship between self-confidence(r = 0.524**, p <

They agreed they found it interesting when they heard the

0.001), value(r = 0.271**, p < 0.001), enjoyment(r = 0.431**,

word mathematics and felt relaxed when thinking about

p < 0.001) and motivation(r = 0.374**, p < 0.001) on

having to solve mathematics problems.

mathematical problem solving achievement (see Table 4).It

Motivation had the lowest mean in students’ attitude

could be concluded the students with high attitude towards

towards mathematics (Mean=3.50, SD=0.83). This showed

mathematics tended to obtain high mathematical problem

students had a high tendency to continue studying

solving achievement.

mathematics at the tertiary level. In summary, it appeared
the students had the intention to continue doing

Table 4. Relationship between Students’ Attitude towards

mathematics at universities.

Mathematics and Mathematical Problem-Solving
Achievement

Table 2. Mean and Standard Deviation for Students’
Self-

Attitude towards Mathematics

confidence

Value

Enjoyment Motivation

Mean

SD

Self-confidence

3.71

0.73

Achievement

Value

4.27

0.46

**Correlation is significant at the 0.01 level

Enjoyment

4.03

0.62

Motivation

3.50

0.83

3.91

0.57

Overall Mean and
Standard Deviation

problem-solving

Spaulding and Voegtle (2006), this was moderate strong

had a high tendency to believe they had self-confidence and

Variables

mathematical

achievement (r = 0.489**, p < 0.001). According to Lodico,

0.524**
0.000

IV.

0.271**

0.431**

0.000

0.000

0.374**
0.000

SUMMARY

Students’ attitude in mathematics learning had been widely
studied by previous researches. In fact, studies had shown

The correlation between students’ attitude towards
problem-solving

students’ attitude in solving mathematical problems are

achievement was tested using the Pearson’s product moment

essential to ensure outstanding academic achievement

correlation analysis to determine whether there was any

(Zakaria & Yusoff, 2009).This study aims to see the

significant relationship between the variables. The normality

relationship

for the data was examined before using Pearson correlation

mathematical

test. The value for skewness and kurtosis in Table 3 shows

university students. Analysis of the overall mean revealed

the value for normality for each of the variables. The value of

students’ attitude towards mathematics was at the high level.

mathematics

and

mathematical

3

of

attitude

problem

towards

solving

mathematics

achievement

of

on
pre-
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There was a moderate strong correlation between the overall
mean attitude towards mathematics and its dimensions with
mathematical problem-solving achievement.
It was discovered that students concurred that
mathematics was one of the most important subjects to learn
and it was worth to study advanced mathematics as it was
beneficial

to

them.

They

agreed

they

really

liked

mathematics because mathematics was a very interesting
subject and they usually enjoyed studying mathematics in
college. In addition, students had a lot of self-confidence
when solving mathematics problems and they expected to do
fairly well in any mathematics class they undertook. They
were confident they could continue learn advanced
mathematics at university level.
Previous study had showed the existence of relationship
of pre-university education on the engineering students’
performance

at

university

level

(Kamal

et

al.,

2015).Therefore, efforts should be made by all lecturers to
augment students’ attitudes towards mathematics as these
would push them to achieve higher in the learning process.
More student-oriented class activities should be conducted
to develop students’ interest in Science, Technology,
Engineering and Mathematics (STEM). By preparing
conducive learning experience can developed more positive
attitudes towards mathematics.
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