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ARTICLE INFO ABSTRACT

Attitudes toward mathematics have been acknowledged among factors related
to students’ mathematics learning achievement. The positive attitudes may de-
crease when the education level getting higher. This study applied a mixed-
method approach to describe students’ attitudes toward mathematics and to
analyze the correlation between attitudes toward mathematics and mathematics
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learning achievement. This shows that there is a small percentage of students
who have low learning achievement in mathematics tend to have a positive
attitude towards mathematics in the high category, while students with high
achievement on the contrary. Based on the results of the study, we provide seve-
ral suggestions regarding learning mathematics and the direction of further
research.
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INTRODUCTION

Students’ attitudes towards a particular subject are usually formed over a long period as a result
of their experiences during the learning activities in that subject. Attitude is a predisposition or tendency
to respond positively or negatively, like or dislike, to something in the form of an object, concept, or
person (Anastasia & Urbina, 1997; Sarmah & Puri, 2014). Attitudes are more stable than emotions and
feelings but affect student participation in class.

In mathematics, students’ attitudes toward mathematics have been identified as one of the factors
that play a role in improving mathematics learning achievement (Cerbito, 2020; Mazana et al., 2019;
Purnomo, 2017; Trisnowali, 2017). In addition, attitudes toward mathematics also have an important
role in other affective constructs in learning mathematics, including independent learning (Purnomo,
2017), self-regulation (Kusaeri & Cahyan, 2016), and metacognitive skills (Orman & Sevgi, 2019). On
the other hand, student attitudes can also be influenced by the learning materials, learning practices, and
the learning quality (Ayob & Yasin, 2017), so that the positive attitude towards mathematics sometimes
decreases when the learning content being studied is increasing or the teacher’s learning method is not
suitable (Mazana et al., 2019).
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Meanwhile, the mathematics achievement of students in Indonesia in international assessments is
still low, as reported in the Program for International Student Assessment (PISA) (Fenanlampir et al.,
2019; OECD, 2019; Schleicher, 2019) and Trends in International Mathematics and Science Study
(TIMSS) (Mullis et al., 2020; Hadi & Novaliyosi, 2019). However, the attitude of Indonesian students
towards mathematics is quite positive (Kartianom & Retnawati, 2018; Mullis et al., 2016), only 10% of
students stated “do not like learning mathematics” and 8% stated “do not value mathematics” (Mullis et
al., 2012). This phenomenon has become an interesting discussion among educators, and various assum-
ptions have been put forward. Although the international assessment was carried out for elementary and
junior high school students, this phenomenon may still occur among senior high school students because
attitudes are more stable and are formed from students’ previous learning experiences. (Isharyadi &
Deswita, 2017).

Indonesia is an archipelago with thousands of islands that cannot be accessed easily so that
education is still not evenly distributed (Fenanlampir et al., 2019). This geographical condition can be
a source of the emergence of various factors that result in the low mathematics learning achievement of
Indonesian students and the large difference in student achievement in areas close to the capital com-
pared to areas far away from the capital. Several factors related to the low level of student achievement
in the regions that far away from the capital are the uneven level of teacher education (Setiawan, 2019),
the geographical condition of the school (Ismah & Wibiastuti, 2015), including the difficulty of access
to schools in some areas, and the limited learning facilities (Rahmahyanti et al., 2019). More specifically,
schools located on the coast generally have limited educational facilities, such as the internet, which has
an impact on classroom learning (Yolanda et al., 2019), especially during the current COVID-19 pan-
demic. This condition is also experienced by students in the province of Aceh, which is located at the
westernmost and northernmost of Indonesia. Development in education has not been evenly distributed
in all regencies and cities in this province (Majid, 2014).

Considering the phenomena described previously, this study was conducted to examine attitudes
toward mathematics and its correlation with mathematics learning achievement in students in coastal
areas of Aceh Province. More precisely, the location of the study is in Lhokseumawe City and North
Aceh Regency, two areas in the northern part of the province located on the coast of the Strait of Malacca
and about 300 km from Banda Aceh, the provincial capital. Given the above condition and character of
students, the results of this study may provide a different view from previous studies focusing on the
correlation between attitudes and learning achievement in mathematics. In addition, research on attitudes
toward mathematics so far generally uses a quantitative approach in the form of correlational design
(e.g., Jemudin et al., 2019; Kurniati & Fakhruddin, 2018) or experimental design (e.g., Abdurahim,
2016; Astuti & Abadi, 2015). In this study, we combine quantitative and qualitative approaches which
are expected to describe students’ attitudes toward mathematics more deeply and comprehensively. This
description of students’ attitudes toward mathematics will later be able to become a guide for teachers
and schools in designing appropriate mathematics learning to increase students’ positive attitudes,
considering the significant impact that attitudes towards mathematics may have on students’ success or
failure in learning mathematics (Lipnevich et al., 2016). The results of this study will also be used as a
reference for taking more appropriate policies, especially for learning mathematics in areas far away
from the nation’s capital, as an effort to develop education more evenly in all regions in Indonesia.

METHODS

This is a mixed-method study that combines a quantitative approach and a qualitative approach,
with each approach adding something to the understanding of the phenomenon under study (Ary et al.,
2010). The gquantitative approach applied consists of descriptive quantitative to describe students’ atti-
tudes toward mathematics and correlational analysis which is intended to analyze the relationship bet-
ween students’ attitudes toward mathematics and mathematics learning achievement. The qualitative
approach applied in this research is descriptive qualitative to describe students’ attitudes toward mathe-
matics in more depth. Participants, data collection, and data analysis are described in more detail as
follows.
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Participants

The population in this study was all eleventh graders of Sekolah Menengah Atas (SMA) (or Senior
High School), Sekolah Menengah Kejuruan (SMK) (or Vocational High School), and Madrasah Aliyah
(MA) (or Islamic Senior High School) in Lhokseumawe City and the coastal part of North Aceh
Regency. The total number of SMA/SMK/MA in the two regions is 59 schools, 34 of which are located
in the Lhokseumawe City area and the other 25 are located in the coastal area of North Aceh Regency.

To ensure that the selected sample can be more representative of the three types of schools and
the two regions of the study, we applied the proportional stratified random sampling method. This
sampling method was conducted by first randomly selecting school samples in each region based on the
proportion of each type of school in the region. The number of participants in each school was then
determined based on the proportion of eleventh graders in each selected school.

Of the 34 schools in Lhokseumawe City, three SMAs, three SMKSs, and two MAs were selected.
Meanwhile, from 25 schools in North Aceh Regency, three SMAs, one SMK, and three MAs were
selected. Subsequently, eleventh-grade classes were selected randomly from each school, which resulted
in 493 students, 257 of them were from schools in Lhokseumawe City while the other 236 were from
schools in North Aceh Regency. Of the 493 selected students, only 481 were involved as research parti-
cipants, since 12 students did not respond to the research questionnaire due to several factors, e.g., not
having smartphones, unstable internet network at their homes. Table 1 shows the study participants by
type of school in the two research locations.

Table 1. Number of schools and participants by school type and region

. Type of school
Region School/Student SMA yP MA SMK Total
Lhokseumawe City Number of schools 3 2 3 8
Number of students 101 80 71 252
North Aceh Regency  Number of schools 3 3 1 7
Number of students 170 36 23 229
Total Number of schools 6 5 4 15
Number of students 271 116 94 481

Data collection

Quantitative data on attitudes towards mathematics was obtained through attitudes toward mathe-
matics questionnaire, while data on mathematics learning achievement was obtained from students’
scores in mathematics subject in the previous semester contained in their report cards. Meanwhile,
qualitative data on students’ attitudes toward mathematics and mathematics learning achievement were
obtained through interviews.

The attitudes toward mathematics questionnaire was adapted from the short version of the Atti-
tudes Toward Mathematics Inventory (ATMI) (Majeed et al., 2013) which measures students’ self-
confidence, value, enjoyment, and motivation in learning mathematics. The total statements included in
this questionnaire are 32 statements, of which 7 statements are negative (see Table 2).

Table 2. Indicators of statements in the attitudes toward mathematics questionnaire

Number of statements

Indicator Positive statement  Negative statement Total
Self-confidence 7 5 12
Value 7 0 7
Enjoyment 8 1 9
Motivation 3 1 4
Total 25 7 32

The self-confidence indicator includes statements such as the hope of getting good grades in
mathematics, feeling able to learn mathematics easily, and feeling capable of problem-solving. Mean-
while, negative statements in this indicator such as learning mathematics cause feelings of nervousness,
confusion, fear, dislike, and feelings of discomfort. The value indicator consists of statements that value
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the usefulness of mathematics, such as mathematics as a useful and necessary domain to learn, having
a desire to develop skills in mathematics, and appreciating the value of mathematics in everyday life
and outside the school environment. The enjoyment of mathematics indicator consists of statements that
describe the feeling of enjoying learning mathematics, the challenge of solving new problems, the level
of comfort when involved in discussions about mathematics, and feelings of happiness in learning
mathematics. Lastly, the motivation indicator includes the desire to study mathematics beyond the mate-
rial or content that they have to learn.

At the time this research was conducted, all of the targeted schools were implementing online
learning as a result of the spread of the COVID-19 outbreak. Therefore, this questionnaire of attitudes
toward mathematics questionnaire was distributed to students online in the form of Google Forms with
the help of mathematics teachers.

In addition to using questionnaire and report card, information about attitudes toward mathematics
was also obtained through an interview as qualitative data. A total of 19 students who have responded
to the attitudes toward mathematics questionnaire from different schools were interviewed by online
communication via the WhatsApp application, the most common used application during their online
learning process. One or two students from each school were voluntarily involved in interviews based
on their attitudes towards mathematics scores. Of the 19 students who took part in this interview, eight
students (six females and two males) were from Lhokseumawe City and 11 students (seven females and
four males) were from North Aceh Regency. We had previously agreed with the students about the
timing of the interviews to ensure that the upcoming interviews would not interfere with their activities.
The interviews were conducted through text message and/or voice message which took 50-80 minutes
for each interview session.

The interview technique used is a semi-structured interview (Adams, 2015) where several main
questions and several follow-up questions are prepared before conducting the interview. The interview
questions were structured in such a way that they correspond to the indicators on the attitudes toward
mathematics questionnaire. For example, to assess self-confidence in learning mathematics, the main
question asked of students is “Do you think you would be able to master mathematics material or content
if you want to study?”. Follow-up questions were asked depending on the responses given by students
to the main question and so on. Eight mathematics teachers were also interviewed in this study to obtain
further information on the relationship between students’ attitudes towards mathematics and mathe-
matics learning achievement. The information obtained from this interview was expected to be able to
support and enrich the discussion of the results of quantitative data analysis. All interview sessions were
recorded and then transcribed to facilitate the qualitative data analysis process.

Data analysis

In accordance with the aims of this study, the collected data were analyzed by correlation analysis.
Since one of the variables of this study, namely the mathematics learning achievement variable, was not
normally distributed, the rank Spearman correlation was applied instead of the Pearson product-moment
correlation, which is generally used for quantitative data. The significance of the correlation coefficient
was then tested using a hypothesis test at a significance level of 5% (0.05). In addition, as a follow-up
analysis, the relationship between the two variables of the study was also analyzed using the chi-square
test analysis. To perform this analysis, the data from the two variables were first grouped into three
categories (low, medium, high) presented in a contingency table. The results of this chi-square analysis
will show whether there is a relationship between the attitudes toward mathematics variable category
and the mathematics learning achievement variable. All quantitative data analysis was carried out using
IBM SPSS Statistics 25.

The results of the interviews were analyzed using three phases of content analysis techniques (Elo
et al., 2014), namely the preparation, organizing, and reporting phases. The preparation of the analysis
phase was carried out by reading and understanding the interview transcripts of each student in the four
indicators of attitudes toward mathematics. To facilitate analysis, each student’s interview transcript
was given an initial or a code consisting of two letters indicating the region of the school and followed
by a number that represents the order in which students were interviewed in that region. For example,
SAL represents students from North Aceh Regency who were interviewed for the first time (first-order)
in that regency and SL1 represents students from Lhokseumawe City who were interviewed for the first
time (first-order) in that city. Afterward, the organizing phase was performed by determining keywords
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for each indicator and categorizing these keywords based on the similarity of attitude characteristics.
These two phases were carried out by three authors by discussing them together. The reporting phase
was carried out by displaying the attitude category and selecting one of the written responses as a quote
that is considered to be able to represent the category. The results of this report were then discussed
again with all the authors.

RESULTS AND DISCUSSION

Description of Attitudes Toward Mathematics and Mathematics Learning Achievement

Table 3 displays descriptive statistics on the variables of attitudes towards mathematics and stu-
dents’ mathematics learning achievement. The attitude variable data has been converted in percentage
form so that the comparison with the achievement variable can be described more easily.

Table 3. Description of attitudes toward mathematics and mathematics learning achievement

Variable N Range Minimum Maximum M SD
Attitude 481 69.63 24.12 93.75 59.68 16.26
Achievement 481 29.00 70.00 99.00 85.69 5.20

Table 3 shows that the attitudes toward mathematics scores have a larger range and standard deviation
than the achievement scores. Students’ achievement data, which is a score in mathematics subject in a
report card, range from 70 to 99. The minimum score is the lowest cut-off score or standard-setting
among the schools involved in this study.

Furthermore, students’ attitudes toward mathematics and mathematics learning achievement were
categorized into three categories, namely high, medium, and low. This categorization was carried out
based on the range of possible scores for each variable, namely 20-100 for the attitude variable and 70-
100 for the achievement variable. The results revealed that the majority of students were in the medium
category for the attitude variable and achievement variable (see Figure 1).
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Figure 1. Distribution of students by category of attitudes toward mathematics and mathematics learning
achievement (N = 481)

From descriptive statistics on two variables, it was found that the attitudes toward mathematics
of high school students in Lhokseumawe City and North Aceh Regency were generally in the medium
category, and less than 10% of the total students had attitudes in the low category. Likewise with
mathematics learning achievement, where students tend to be in the moderate category and only about
8% of the total students have achievement scores below 80.

If a comparison is made between Lhokseumawe City and North Aceh Regency students, it is
found that Lhokseumawe City students tend to have a much more positive attitude than students in North
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Aceh Regency (see Figure 2a). Meanwhile, the distribution of achievement data tends to be the same
between students in the two regions, although the minimum score for student achievement in Aceh Utara
Regency is higher (> 75) (see Figure 2b). This is due to the cut-off score or standard-setting which was
set by each school for the minimum achievement score. There are schools in Lhokseumawe City that
set a score of 70 as the cut-off score for mathematics subjects.
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(a) Attitudes toward Mathematics (b) Mathematics Learning Achievement

Figure 2. (a) Distribution of students’ attitudes toward mathematics scores; (b) Distribution of students’
mathematics learning achievement scores

The Relationship between Attitudes Toward Mathematics and Mathematics Learning Achieve-
ment

The relationship between the variables of attitudes towards mathematics and mathematics lear-
ning achievement in this study was analyzed using correlation analysis. The results of the Spearman
rank-order correlation analysis show that there is a weak negative correlation but significant between
students’ attitudes towards mathematics and mathematics learning achievement (p = —0.089, p = 0.05).
Thus, it can be concluded that attitudes towards mathematics and mathematics learning achievement of
high school students in Lhokseumawe City and North Aceh Regency have a very weak but significant
negative correlation. This means that the increasingly positive attitudes toward mathematics is very
weakly related to the decline in the learning achievement of high school students in Lhokseumawe City
and North Aceh Regency.

Based on the information shown in Figure 1, the attitude and achievement categories have a high
and low tendency simultaneously. This can be an indication of a correlation between attitude and
achievement variables if the variables are made into categories. To analyze this further, a chi-square test
was carried out to test the existence of a relationship between categories of attitude variables and
achievement variables. The contingency table of the attitude and achievement category variables (see
Table 4) shows that students are more likely to have positive attitudes in the medium category in each
achievement category. Almost 51% of high achieving students have a medium positive attitude, the rest
are more likely to have a low positive attitude (45.5%) than those who have a high positive attitude
(3.6%). This is somewhat in contrast to students who have medium and low achievement. Among
students with low achievement, 73% showed a medium positive attitude, the rest had a high positive
attitude (16.2%) which amounted to slightly more than students who had a low positive attitude (10.8%).
The chi-square test shows a significant relationship between the attitude category and the achievement
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category (y* = 28.50, p = 0.00) which indicates that the variation in students’ learning achievement
scores is related to the variation in their attitudes toward mathematics.

Table 4. Attitudes and achievement category contingency table

Attitudes toward mathematics

High Medium Low Total
_ High 4 57 51 112
g5 (3.6%) (50.9%) (45.5%) (100%)
£ 5 Medium 38 215 79 332
23 (11.4%) (64.8%) (23.8%) (100%)
S Low 6 27 4 37
(16.2%) (73.0%) (10.8%) (100%)
Total 136 257 88 481
(10.0%) (62.2%) (27.9%) (100%)

Note: The percentage displayed is the percentage for the achievement category variable

Qualitative Description of Students’ Attitudes Towards Mathematics

As described in the method section, information about students’ attitudes towards mathematics
was studied further by conducting semi-structured interviews with 19 students who had filled out and
completed a questionnaire of attitudes toward mathematics. The following describes the results of inter-
views conducted based on four indicators of attitudes toward mathematics; namely self-confidence,
value, enjoyment, and motivation.

Self-confidence

Regarding the self-confidence in learning mathematics indicator, it was found that there was a
difference in attitude between high school students in Lhokseumawe City and students in North Aceh
Regency. Students in Lhokseumawe City tend to have self-confidence that they are able to understand
a mathematics material if they want to learn it seriously. Meanwhile, students in North Aceh Regency
stated that it was difficult to understand mathematics material, especially if they were not directly guided
by the teacher in class.

“... I am capable of learning mathematics if I eager to learn with confidence [to understand] this

subject.” (SL4)
“If I want [to learn], I believe I can [do it].” (SL6)

However, some of the students interviewed stated that they would be able to understand the
learning material depending on the level of difficulty of the material and the explanation from the
teacher.

“When | learn, | usually understand what | am learning, but it also depends on the material. If
the material is difficult, then I might not be able to understand it. There has to be a teacher to
explain.” (SL2)

In addition, there was one student interviewed who admitted that he did not like mathematics, but
preferred arts and skills. However, this student stated that he believed he would be able to understand
mathematics if he wanted to learn it seriously.

“I think if I want to learn, | believe | can do it. Unfortunately, to be honest, | really do not like
mathematics.” (SL3)

Meanwhile, high school students in North Aceh Regency who were involved in the interview
generally admitted that they did not understand mathematics and needed guidance in learning.

“... because | am also not good at mathematics .... Sometimes it takes me too long to understand
the mathematics problems that the teacher gives ....” (SA2)

“... I keep trying to learn until I understand .... But | also cannot understand the mathematics
material that I am learning if the mathematics [material] is not explained [by the teacher], like
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now when | am learning at home, where the teacher [only] gives problems to solve, so | do not
understand [the material or how to solve the problems] because it is not explained [by the
teacher] ...” (SA4)

Value

The value indicator describes students’ appreciation of the usefulness of mathematics. In general,
students interviewed from both Lhokseumawe City and North Aceh Regency understood and appre-
ciated the usefulness of mathematics. Among the usefulness of mathematics in everyday life that was
exemplified by students are its usefulness in various jobs, as well as important numeracy skills in buying
and selling transactions, dividing the inheritance, and others.

“For example, counting money and building a house. It all requires mathematics.” (SL2)

(13

. in everyday life, we encounter many things related to mathematics, such as selling and
starting a business, we need mathematics...” (SAB)

“... because with mathematics we will not be deceived by people. Especially when it comes to
buying and selling.” (SL8)

“Mathematics is important because mathematics can be used in any job and is also very important
for the economy .... That is what I think [about the value of mathematics].” (SA2)

“[Mathematics] is essential. For example, mathematics is needed in the splitting of inheritance.”
(SL6)

One of the students also mentioned the relationship between mathematics and other sciences to
show the value of mathematics as shown in the following interview excerpt.

“...because all of the subjects are related to mathematics, especially to science .... I think
mathematics is the mother of all existing exact subjects.” (SA1)

Several other students even mentioned the greater benefit of mathematics for human life, namely
to shape the way of thinking.

“... learning mathematics [trains] how to think systematically brought into real life and learning
mathematics [can] train the way of thinking for drawing conclusions.” (SA4)

“... by learning mathematics, we are required to learn [to behave and think] more carefully and
not carelessly. When we solve mathematics problems, apart from being able to solve them, we
also have to be careful ... . This is what we should apply in our lives.” (SL5)

“... think logically as well as creatively and can also make us more conscientious...” (SA5)
Enjoyment

The enjoyment in learning mathematics indicator describes the level of comfort and feeling of
pleasure that students have in learning mathematics and participating in other activities related to
mathematics. Among the students interviewed expressed their enthusiasm for learning mathematics
because they like the subject.

“...because mathematics is fun.” (SA8)

“Mathematics is one of my favorite subjects .... | like to spend my free time by doing the
assignments in the textbook as an exercise in testing my ability and improving my calculation
skills.” (SA10)

“... L am really excited. It is like an adrenaline test. Anyway, I am excited to solve it [challenging
mathematics problems].” (SL1)

Some students also admitted that they would be very excited if there is competition in learning,
whether it is a competition in the form of games during learning, competition with classmates in an
examination, or competition in mathematics outside of learning activity at school.
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(3

.. competition .... When the learning is made in the form of a competition, I will be more
enthusiastic.” (SA7)

Meanwhile, it was also found that some students admitted that they felt happy with mathematics
when the material was easy to understand or the method used by the teacher was interesting. But when
the material being learned is getting more complicated or the learning methods applied by the teacher
are not fun, they become less enthusiastic.

“It depends on [the problem]. When I first saw the problem, I thought I could do it, [then | was]
excited. But if it is hard, then ...” (SL4)

“At first [I was] excited. But if I cannot [understand or do it] anymore, then | am not excited
anymore.” (SL7)

“I like mathematics ... but if the teacher just explains a little and then gives notes, I do not like
it.” (SL2)

One student even admitted that he did not like mathematics because he thought that mathematics
has too many numbers involved and formulas.

“I do not like mathematics because mathematics is closely related to counting. [Mathematics is]
full of numbers and formulas. | feel bored when | have to deal with numbers or formulas like
that.” (SL3)

Motivation

The motivation indicator in the attitudes toward mathematics variable includes students’ desire to
learn mathematics in depth beyond the level they are required to learn. In this study, it was found that
several students expressed their motivation in learning mathematics more diligently and deeply because
of the desire to compete with friends and encouragement from family.

“... when I see my friends, who are getting better, I do not want to lose .... I also want to be great
like them. So, I will try my best to be able to master mathematics even though | do not really
[understand] it ...” (SA2)

However, some obstacles caused students to give up learning mathematics, including the learning
methods applied and the level of difficulty of the material.

“For now, there is no fear [with mathematics], because I really like .... I used to feel scared...
because when | was in junior high school, the teacher was not fun when facilitating mathematics
learning in class.” (SL1)

“The beginning of the learning material is fun because it is not too difficult, but if it continues,
the material will be even more difficult ...” (SL8)

“It depends on the material. If the material is easy [to learn], then I will definitely feel happy and
learn it diligently. However, if the material is difficult, then I will also have difficulty ...” (SL1)

Discussion

From the results of the research that has been described, it is known that the attitudes toward
mathematics scores of high school students in Lhokseumawe City and North Aceh Regency has a mean
of 59.68%, so it can be said that it tends to be normal. Likewise, if the attitude score is categorized into
three categories (low, medium, high), then it is found that more than half of the students (258 students
or 53.64%) are in the medium category.

Furthermore, from the data from interviews that have been collected, it is known that students’
attitudes generally tend to vary, especially in three indicators; namely self-confidence, enjoyment, and
motivation. Students’ confidence in their ability to learn mathematics tends to be high for high school
students in Lhokseumawe City and tends to be low for high school students in North Aceh Regency. In
this case, the level of education of the parents of students might be one of the factors causing the
differences that occur in the two regions, because students’ self-confidence can be influenced by the
level of education of their parents (Sahin et al., 2013). Statistical data on the education level of the people
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of Aceh shows that the percentage of people who have higher education is greater in Lhokseumawe City
compared to North Aceh Regency (Majid, 2014).

Students’ enjoyment and motivation in learning mathematics tended to vary in the two regions
involved in this study. Some students stated that they enjoyed learning mathematics and some other
students stated that it depends on the learning material or content and learning methods applied by the
teacher. Motivation to learn mathematics is also sometimes influenced by the feeling of desiring to
compete, either with friends in class or competition such as the mathematics olympiad. While in the
value indicator, all students have a positive attitude, which shows that students have an understanding
of the benefits of mathematics for humans and in their lives.

The results of the correlation analysis conducted in this study indicate that there are differences
with several previous studies related to the correlation of attitudes and student achievement in mathe-
matics which are generally positive (e.g., Cerbito, 2020; Mazana et al., 2019). Attitudes and student
achievement in this study showed a weak negative correlation but significant. In addition, if the achieve-
ment and attitude variables were categorized into three categories (high, medium, and low), this negative
relationship can still be identified. In the form of categorical variables, it is found that students who have
high achievement are more likely to have medium and low positive attitudes, while students who have
low achievements are more likely to have medium and high positive attitudes.

Although extremely weak, this negative correlation occurs probably due to differences in the lear-
ning material that was studied between high-achieving students and low-achieving students. A small
percentage of students who have high achievements, who may come from superior schools or classes,
have studied mathematics material more broadly with the higher level of difficulty of the questions
discussed. From the results of the interviews, it was found that the high level of difficulty of the material
was one of the triggering factors for students not liking mathematics and being less enthusiastic about
learning it, in addition to the learning methods applied by the teacher. Opportunities to study mathe-
matics material more broadly indeed cannot improve students’ attitudes towards mathematics (Ayob &
Yasin, 2017), even more, if the material being taught does not focus on developing concepts, as well as
critical and creative thinking skills, which often occurs in schools in Indonesia, especially schools that
are far from the capital (Tanujaya et al., 2017). Meanwhile, the results regarding a small proportion of
students with low achievement who tend to have high positive attitudes are in line with results from
PISA (OECD, 2013) and TIMMS (Mullis et al., 2012), although involving students from different
educational levels.

Thus, it is necessary to pay more attention to the content of mathematics taught in schools. For
example, because more diverse assignments and applied mathematics materials have been known to
make students interested in mathematics (Hamed et al., 2008), teachers need to ensure that this is
conveyed in class and that no important material is not taught, such as material that emphasizes the
development of mathematical concepts, as has often happened in schools (Tanujaya et al., 2017). In
addition, the application of a competition and collaboration system in learning mathematics (ter Vrugte
et al., 2015) could be done to increase students’ learning motivation. In addition to appropriate learning
practices, emotional support from teachers and proper classroom organization are also needed to im-
prove student attitudes (Blazar & Kraft, 2017).

The results of this study can open discourse for further research related to the correlation between
students’ attitudes toward mathematics and mathematics learning achievement. One of the further stu-
dies that can be done is to examine more deeply the factors that influence the attitudes toward mathe-
matics of students who have high or low mathematics learning achievement. The results of the study
will be able to provide a more comprehensive picture of students’ attitudes towards mathematics, espe-
cially in regions that far away from the capital. In addition, one of the shortcomings in this study is
related to the use of report cards as a source for data of mathematics learning achievement, while scores
of students in the report card depend on each school’s policy regarding the determination of cut-off score
or standard-setting for mathematics subject. For further research, it would be better to use mathematics
test scores instead of using scores from report cards, so that the scores can represent students’ mathe-
matics learning achievement more accurately.
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CONCLUSION

The results showed that high school students in Lhokseumawe City and North Aceh tend to be in
the medium category of attitudes towards mathematics. In addition, it was found that there was a weak
negative, but significant, correlation between students’ attitudes toward mathematics and mathematics
learning achievement. This may indicate that there is a small percentage of students who have high
mathematics learning achievement tend to have attitudes toward mathematics in the medium or low
category, while students with low achievement on the contrary. From the interviews, it was found that
students’ attitudes toward mathematics can be influenced by several factors, such as level of difficulty
of the learning contents, learning methods applied by a teacher to facilitate learning activity, teacher and
family supports, and desire to compete.

Based on the results of this study, we suggest mathematics teachers to apply learning methods or
strategies that can increase students’ learning interest and motivation. Among the approaches that can
be applied, for example, by bringing up a system of competence or collaboration in learning mathe-
matics, according to the character of their students. Teachers should also have the ability to support
students emotionally in learning mathematics. In addition, providing examples of mathematics problems
that are applicable in students’ lives and emphasizing on understanding concepts may also promote
students’ positive attitude and achievement in mathematics. Therefore, active roles and supports from
the school principals and education offices are needed, such as by providing trainings for mathematics
teachers to improve their practical skills related to the pedagogical and content knowledge in mathe-
matics
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