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ABSTRACT

The aim of this study was to explore the opinions of
secondary school students with different achievement
levels about mathematics course. In this study, in which
qualitative research design was used, interviews were
conducted with 36 middle school students, divided into
three groups based on their achievement levels: high,
average, and low. The interviews focused on the factors
influencing their success in mathematics. The findings
were presented under three themes: attitudes and beliefs
towards mathematics, self-efficacy, and teaching-
learning processes. Results of this study indicated

that the majority of students across high, average and
low achievement levels agreed that mathematics was
necessary in daily life under the attitudes and beliefs
theme and that they had belief of being successful in
mathematics under the self-efficacy theme. In addition,
for the teaching learning process theme, the most of
the students stated that making lessons in enjoyable
ways facilitated learning whereas the noise in the
classroom hindered it. Also, in this study, high-achieving
students, unlike students at other success levels, stated
that they were disciplined, had meta-cognitive skills,
use of reinforcement, individualized instruction, and
assignment of project facilitated learning mathematics,
and that difficult formulas, too much emphasis on the
same content, lack of prior knowledge, and teacher
quality hindered learning mathematics. Besides, only
students with average success stated that mathematics
was necessary for school grade point average and was

a course that required memorization, that explaining
the importance of the subject facilitated learning
mathematics, and that students' inability to focus on

the lesson hindered learning more. In addition, only
low-achieving students stated that they saw mathematics
as torture, a necessary and demanding course for upper
grades, that participation in class and the interest of
teachers facilitated learning mathematics, but that poor
physical conditions, the abstract nature of mathematics,
and too much writing hindered mathematics.

oz

Bu ¢aligmanin amaci, farkli basari diizeyine sahip ortaokul
ogrencilerinin matematik dersine iliskin gortslerini
ortaya ¢ikarmaktir. Nitel aragtirma deseninin kullanildigi
bu caligmada, yiiksek, orta ve diisiik basar1 diizeyi 347
olmak tizere {i¢ gruba ayrilan 36 ortaokul dgrencisi ile
gOriistilmiistiir. Goriigmeler matematik basarisini etkileyen
faktorlere odaklanmistir. Bulgular, matematik dersine
iligkin tutum ve inanglar, 6z yeterlilik ve 6gretme-6grenme
stiregleri olmak tizere {i¢ tema altinda sunulmustur.

Bu ¢aligmanin sonuglari, yiiksek, orta ve diisiik bagart
gosteren dgrencilerin biiyiik cogunlugunun tutum ve
inanglar temasinda matematik dersinin giinliik yagamda
gerekli oldugu ve 6z yeterlilik temasinda matematik
derslerinde basarili olacaklarina inandiklar1 noktasinda
g0riis birligine vardiklarini gostermistir. Ayrica, 6gretme-
Ogrenme siireci temast i¢in 6grencilerin ¢ogu, dersin
eglenceli bir sekilde islenmesinin matematik 6grenmeyi
kolaylastirdigini, siniftaki giiriiltiiniin ise 6grenmeyi
zorlagtirdigini belirtmislerdir. Ayrica bu aragtirmada,
yiiksek basar1 gosteren Ggrenciler, diger basar diizeyindeki
ogrencilerden farkl olarak, disiplinli olduklarimni, meta-
biligsel becerilere sahip olduklarimi, pekistire¢ kullaniminin,
bireysellestirilmig 6gretimin ve proje ddevi verilmesinin
matematik 6grenmeyi kolaylastirdigini, zor formiiller,

ayni igerigin ¢ok fazla vurgulanmasi, 6n bilgi eksikligi ve
da ifade etmislerdir. Ayrica, yalnizca ortalama bagari
gosteren dgrenciler matematigin okul not ortalamast i¢in
gerekli oldugunu ve ezber gerektiren bir ders oldugunu,
konunun 6neminin anlatilmasinin matematik 6grenmeyi
kolaylastirdigini, 6grencilerin derse odaklanamamalarinin
ise 6grenmeyi zorlastirdigini belirtmislerdir. Ayrica sadece
diisiik bagar1 gosteren 6grenciler matematigi iskence, tist
smiflar i¢in gerekli ve emek gerektiren bir ders olarak
gordiiklerini, derse katilimin ve dgretmenlerin ilgisinin
kotii olmasi, matematigin soyut olmast ve ¢ok fazla yazi
yazilmasinin ise matematigi zorlastirdigini ifade etmislerdir.



INTRODUCTION

In our daily life, we often use our mathematical knowledge
while calculating how long it will take to get to a place
according to the speed of our vehicle, and when adjusting
the amount of ingredients that we use in a meal in
accordance with the recipe. At the same time, we again put
our mathematical thinking to work while analyzing data
for the solution of a problem and try to find the solution

in the shortest way (Umay, 1996, p.145). The deeper we
learn about such a discipline, the easier it makes our daily
lives. Considering the relation of mathematics with other
disciplines and especially with technology, the importance
of mathematics teaching is an undeniable fact for better-
equipped individuals and a more developed society.
Mathematics lesson provides the skills of numerical
processing, spatial thinking, and mathematical reasoning,
and enable students to grow as individuals who can think
critically, reason, think scientifically and solve problems
(Keng, 2019; Orbeyi & Giiven, 2008). Behaviors that
require mathematical thinking are found in curricula at

all levels and fields, starting from the pre-school period,
through primary school and in higher education (Baykul,
2019). Mathematics curriculum generally guides to teach
the subject of numbers and operations, algebra, geometry,
measurement, data analysis, and probability by following
processes such as problem-solving, reasoning, and proving
(Department for Education, 2020; Ministry of Education,
2005; NCTM, 2020; TIMMS and PIRLS, 2020a; TIMMS
and PIRLS, 2020b).

Despite the awareness of its importance in daily life and
contribution to develop higher order thinking, the number
of countries that achieved above average in the TIMSS
2015 eight grade mathematics exam in which students
from many countries around the world took part, was about
half of the total number of countries (Republic of Turkey,
2016). National success in the PISA 2018 mathematics
exam was similar (Republic of Turkey, 2019). This
situation shows that the problem of increasing success in
mathematics has not been solved worldwide. Mathematics
is generally seen as a lesson that is at the bottom of the
subjects that people love, are interested in or consider
themselves successful, and is considered difficult to learn
(Baykul, 2019; Umay, 1996; Wills, 2010). As a result of a

survey conducted by an international survey company with
1000 participants in 2015 in the United States of America
(USA), it was revealed that 37% of the participants hated
mathematics at school age (Wills, 2010). At this point, it

is important to examine the factors that affect students'
mathematics success in depth.

Researches show that there are many variables that affect
or are related to mathematics achievement and provides
evidence about that these variables can be gathered under
three basic factors or predictors. These are demographic
factors such as sex and socio-economic status (Bloom,
2016; Dursun and Dede, 2004; Giin and Cavus Erdem,
2014; Gupta et al., 2006; Lamb and Thomson, 2002;
Saritas & Akdemir, 2009), teaching factors such as
teacher competence, teaching strategies and techniques
and curriculum (Bloom, 2016; Saritas & Akdemir,
2009;Gupta et al., 2006; Yenilmez and Duman, 2008).,
and individual factors such as self-learning, arithmetic
ability, and motivation. (Bloom, 2016; Saritas & Akdemir,
2009). In addition to researches about motivation one

of the individual affective factors (Bol and Berry, 2005;
Singh et al., 2002), there are also studies in the literature
showing that there is a relationship between mathematics
achievement and the student's attitude towards mathematics
(Savas, Tas & Duru, 2010) or that attitude affects
mathematics achievement (Giin and Cavus Erdem, 2014;
Yenilmez and Duman, 2008).

Studies also revealed that the affective characteristics of
students (Dursun and Dede, 2004; Ertiirk and Erding Akan,
2018; Gunaseelanb and Pazhanivelu, 2016; Mokhtar et

al., 2012; Olgiioglu and Cetin, 2016; Saritas and Akdemir,
2009; Schiefele and Csikszentmihalyi, 1995) and the
quality of teaching (Dursun and Dede (2004; Mokhtar et
al., 2012; Saritas & Akdemir, 2009) were two of the factors
that affected the success of mathematics most. In addition,
a study on the PISA 2012 results revealed that students'
success in mathematics was influenced by their socio-
cultural and economic status, as well as their experiences
while working on mathematics tasks (Radisi¢ et al., 2018).
Demographic factors are factors that we as educators
cannot change. Instead of focusing on these factors,

it is thought that focusing on factors such as student
characteristics and the quality of teaching will be important
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in increasing students' mathematics success. For this,
students' attitudes, beliefs, perceived self-efficacy towards
the lesson and also quality of instruction were examined in
this research.

LITERATURE REVIEW

The differences among the students which affect student’s
success, are not limited to intelligence and ability Affective
characteristics such as interest, attitude, belief, and self-
efficacy can also affect students’ success. Actually, almost
every student can learn at a high level with a planned
effective instruction which is sensitive to differences

and considers student qualifications (Bloom, 2016).
Differences in cognitive abilities among individuals
manifest themselves in mathematics lessons as in other
fields, and thus students with higher or lower ability levels
emerge. Therefore, considering that education is aimed at
all individuals, education systems should be arranged in a
way that students from all levels can improve their abilities,
not only highly talented students, and these differences
between students should be minimized (Celik & Sengiil,
2005).

Attitudes and Beliefs Regarding Mathematics Lesson

Attitudes and beliefs are behaviors within the affective
domain. The affective domain includes feelings and
external expressions of feelings. Like emotions, the
affective domain is also difficult to define. For this reason,
there is no universal and operational definition of the
affective domain in the literature. Our feelings are at the
center of the affective domain. Therefore, the affective
domain includes physiological, cognitive, and behavioral
processes related to our emotions. The affective domain
includes a person's awareness, understanding, ability

to relate our own emotions to others, and the ability to
manage and regulate one's emotions (Brett et al., 2012).
The two most important resilient characteristics within
the affective domain that are associated with students'
mathematics success are attitudes and beliefs (Burrus

and Moore, 2016; Hackett and Betz, 1989; McKnight et
al., 1987). Actually, attitude is related to all dimensions
of learning and affects how the individual behaves and
their motivation to learn. Our attitudes can also be shaped
according to our beliefs. For example, they may have a

negative feeling about a certain area of mathematics. They
may have developed a belief that the functions are difficult
and complex. This belief can affect their attitude. In this
case, there is a negative evaluation about the dimensions
of learning mathematics. This attitude can also affect the
studies they will do on this subject later. Our attitudes

are shaped according to a group of our beliefs. These
beliefs can be consistent with each other, or we may have
inconsistent beliefs. For example, while a student evaluates
their mathematics teacher positively, they may not evaluate
the mathematics course positively in general (Reid and
Amanat, 2020). In this context, this study investigated
attitudes and beliefs that are resistant to change, which are
shaped by personal emotional schemas and affect other
emotional learning (Brett et al., 2012).

Mathematical beliefs, which are subjective judgments of
students, based on their mathematical experiences in their
previous years of education, have an important place in
their mathematics learning in the following years. This
situation becomes a cyclical relationship in which beliefs
affect learning and learning experiences affect beliefs
(Ugar et al., 2010). White et al. (2006) stated that beliefs
and attitudes were related and individuals had certain
attitudes related with each belief. Yetim Karaca and Ada
(2018) stated that the beliefs of students about whether
they could be successful in mathematics were effective
on their positive attitude towards mathematics (Yetim
Karaca and Ada, 2018). Students may have positive beliefs
about mathematics such as it is fun and pleasurable, as
well as negative beliefs such as it is difficult and boring.
Considering that beliefs affect learning, determining
students' beliefs about mathematics and converting
negative beliefs into positive beliefs can increase
mathematics success.

Self-Efficacy for Mathematics

Self-efficacy is also subjective judgment of an individual
about their success level in solving problems they may
encounter in their life (Senemoglu, 2013). Perceived
self-efficacy is not related to the number of skills an
individual has, but to their belief about what they can do
with what they have in various situations. Self-efficacy
belief functions as a key factor within the productive
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system of human competence. Different individuals with
similar skills or the same individual in different situations
may show inadequate, adequate or unusual performance
depending on the change in personal efficacy beliefs
(Bandura, 1997). When individuals consider themselves
capable in something, they are more likely to perform

that action than when they do not view themselves as
competent (Arseven, 2016). Mathematics self-efficacy is
the confidence or evaluation of individuals in performing
a task, solving a problem or having the ability to be
successful (Hackett and Bettz, 1989). In the study by
Collins (1985) on the mathematical problem-solving skills
of children with high or low self-efficacy, it was concluded
that children who saw themselves as successful had higher
self-efficacy compared with children who doubted their
abilities (Cited in Bandura, 1997). Starting from their
primary school years, most students have a belief that
mathematics is difficult and they show a low level of self-
efficacy that they cannot be successful in this course and
that they are not intelligent enough to learn mathematics,
and as a result, they come to the classroom with negative
feelings towards the lesson (Baykul, 2020). There are
studies in the literature showing that students' mathematics
self-efficacy has a significant effect on mathematics
success (Pietsch et al., 2003; Pitsia et al., 2017; Schunk,
1989; Suarez-Alvarez et al., 2014; Uredi and Uredi,

2005; Zhang and Wang, 2020). In addition, mathematics
self-efficacy, which is among students' personality traits,
predicts both mathematics anxiety and students' choice

of mathematics-related fields (Hackett, 1985). Therefore,
it is expected that students' mathematics success will be
increased by increasing the self-efficacy levels of students
for mathematics lesson.

Teaching-Learning Processes in Mathematics Lessons

Mathematics teaching which is done by using traditional
methods and away from daily life, cause students not to
reach the desired level of success and causes students

to develop a negative attitude towards mathematics.
Educators are looking for ways to endear math lessons to
the students to prevent the development of prejudice and
fear against them. Students' mathematical capacities can be
developed by teaching mathematical thinking at an early
age. At this point, teachers must give students various tasks

that will enable them to practice (Umay, 1996) because it
is thought that the tasks given in the mathematics teaching-
learning processes affect success positively (Thelen, 2008).
Teachers play an important role at this point because their
attitudes towards mathematics lessons, their quality, and the
importance they give to students' cognitive development,
directly affect the teaching and learning processes of
mathematics lesson (Yenilmez and Duman, 2008). At the
same time, the quality of mathematics instruction makes
students less anxious in lessons and positively affects their
mathematics success (Ciftci, 2015).

For education systems to achieve real success, no student
should be left behind. Considering that there are students
with mixed abilities in classes, it is important to consider
the opinions of students with all success levels. In this
context, in this study, it was aimed to reveal the opinions
of middle school students at high, average and low success
level in mathematics lesson about the factors that affected
the academic success. In this context, following research
questions are searched:

1. What are the opinions of high-achieving secondary
school students about the factors that affect the
academic success in math class?

2.  What are the opinions of average-achieving secondary
school students about the factors that affect the
academic success in math class?

3. What are the opinions of low-achieving secondary
school students about the factors that affect the
academic success in math class?

This study, which thoroughly investigates the common and
different aspects of the views of students with different
success levels about mathematics lessons, helps to define
the necessary arrangements to be made in learning
environments to increase mathematics success thus a

more developed society can be established by growing
individuals with higher order thinking skills.

METHODOLOGY

In this study, which was conducted to determine the views
of students with different success levels on factors that
affected their mathematics success, a holistic multi-case
design, one of the qualitative research methods, was used.



In the holistic multiple-case design, each situation is
considered as holistic in itself and then compared with each
other (Yildirim and Simsek, 2018). In this context, students
at high, average and low success levels were considered

as a case in the study. The common and different aspects

of each student's thoughts on the mathematics lesson were
tried to be revealed.

Study Group

The study group of the study comprised 36 middle school
students who were receiving education at a middle school
in the capital of Turkey. The school was selected by the
help of convenience sampling method. In this sampling
method, the researcher chooses a situation that is easy to
access so that the research can be performed faster and
easier (Patton, 1987; Yildirim and Simsek, 2018). In order
to bring speed and practicality to the study (Yildirim and
Simsek, 2018), one of the schools which was close to the
school where the researcher was currently working, was
selected and also this school was chosen because one of
the researchers previously worked in this school. Also,
the criterion and maximum variation purposive sampling
techniques was used in this research (Patton,1987).

While determining the students who would constitute the
study group, the scores of the first written exam of the
mathematics lesson commonly prepared by teachers and
held throughout the school according to class levels and
teacher’s opinions according to students’class performance
were taken into consideration. Students are grouped as

at low, average and high success level according to those
criteria. During this process, first of all the 5-point grade
system is used and the following score criteria were taken
into consideration while determining the groups:

»  Students who got 1-2 point were grouped as the lower
success

» Students who got 3 were grouped as average success

*  Students who got 4-5 were grouped as the upper
success

Among the students with the above grades, twelve students
who stated that they were willing to participate to the
interview, were chosen from each success level with
teachers’taught and a total of 36 students were identified

and they formed the study group. While study group is
chosen, maximum variation was also insured by choosing
students from different class levels and genders. Table

1 shows the frequency distribution of the personal
information of the students participating in the study.

Table 1. Frequency Distributions of Personal

Information of Students Participating in the Study

Upper Average Lower
success success success Total
level (f) level (f) level (f)
Girl 7 6 5 18
Sex
Boy 5 6 7 18
Year5 3 3 3 9
Class Year6 3 3 3 9
Level Year7 3 3 3 9
Year 8 3 3 3 9

When Table 1 was examined, it was seen that the
distribution of the students participating in the study was
equal according to their sex (f = 18). In the study group, the
number of students at high, average, and low success level
in each class level was equally distributed (f= 12).

Data Collection and Analysis

A semi-structured interview form was developed by the
researchers to collect data in the study. After literature
review, researchers wrote questions to reveal students’
feelings, perceptions, opinions towards mathematics
course and mathematics teachers. The trial form of this
interview form consisted of a total of four sub-dimensions
including views on attitudes and beliefs, teaching-learning
processes, teachers, and mathematics self-efficacy. The
trial form consisted of a total of 14 items; five in the sub-
dimension of views about attitudes and beliefs, four in

the sub-dimension of views about the teaching-learning
process, three in the sub-dimension of views about the
teacher, and two in the sub-dimension of views about
mathematics self-efficacy. For content validity, the trial
form was submitted for the opinion of two program
development experts and one mathematics education
expert. After making the necessary corrections, the final
form was finalized with a total of 9 items. In the final form,
students' views on mathematics lesson were reduced to
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three sub-dimensions as “attitudes and beliefs, teaching-
learning processes and thoughts on mathematics lesson
self-efficacy.” The pilot version of the interview form was
conducted with six students, equally selected from each
success level, from year 6, who were being educated at a
different middle school than the school where the main
study was performed. As a result of the pilot study, it was
seen that the items in the interview form were understood
by the students and it was decided to continue with the
main study.

The last version of the interview form was applied by using
a voice recorder to record the answers to the interview
questions. Interviews took approximately 10-20 minutes.
The school administor allowed researcher to interview with
students during school hours and students participated in
the interviews during lunch breaks. During the interview,
some of the students were hesitant to talk as it was their
first time to have interview. In order to make students
relax, the researcher repeated to say that the answers they
gave would not be shared with their mathematics teachers
and others and their names would not be mentioned
anywhere as the researcher stated before the interview.
After interview, the recordings were transcribed by the
researchers. Deductive and inductive approaches were used
together while transcripts were analyzed. In this stage,

the researchers carefully read the transcripts to search

the codes related with predefined themes and sub-themes
and codes were defined from data in inductive way. Then
reserchers calculated how many teachers emphasised the
same code (Marshall and Rossman, 2006; Yildirim and
Simsek, 2018).

Validity and Reliability

To ensure the credibility of the data obtained from the
research, attention was paid to asking the questions in a
clear way that middle school students could understand,
and “reading aloud” was performed in a few volunteer
students who would not participate in the final study

and pre-interviews were conducted with six students.

To increase the credibility of the study, the opinion of a
researcher, who was an expert in qualitative data collection,
was consulted at all stages of the study. In addition, after

deciphering the data obtained for consistency analysis,
another expert was asked to conduct a confirmation
examination. While calculating the reliability coefficient
between coders, the reliability coefficient formula
suggested by Miles and Hubarman (1994) was used and
the result was found as 83%. Then, experts discuss the
inconsistent points in the matches and decipher them. They
reached a common conclusion regarding the data-theme
match. To ensure the transferability of the obtained data,
the students were asked to explain their thoughts in detail
and give examples. The research results were presented
with detailed descriptions by including the quotations of
the students.

At the same time, teachers and several of the students knew
the interviee one of the researchers as she had previously
worked at the school where the study was conducted, and
communication between them was good. Therefore, it
was easier to get permission from school administration,
mathematics teachers, parents and students to conduct the
study and also this allowed the interviews to be conducted
in a more relaxed environment. Actually, conducting
research in a school where the researcher interacted for a
long time would contribute to the credibility of the data
obtained from the research (Yildirim and Simsek, 2018).

FINDINGS

The results of this research showed that the opinions of
students were gathered in three themes. These themes are
“Attitudes and Beliefs Regarding Mathematics Lessons,
Self-efficacy Regarding Mathematics Lessons and
Mathematics Lesson Teaching-Learning Processes”. These
themes and codes that they include were as follows:

Attitudes and Beliefs Regarding Mathematics Lessons

Results about this theme indicated that the students'
attitudes and beliefs included their positive feelings about
the lesson, their negative feelings about the lesson, their
beliefs about the necessity of the lesson, and their general
beliefs about the lesson. Table 2 shows the percentage and
frequency distributions of the codes for the "attitudes and
beliefs" theme of the students participating in the research:
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Table 2. Percentage and Frequency Distributions of Codes of the Theme of "Attitudes and Beliefs”

Regarding Mathematics Lessons

High Average Low success
Themes Sub-Themes Codes success level success level success level
f % f % f %
Finding the lesson enjoyable 6 50 5 42 1 8
Positive feelings ~ Excited for the lesson 2 17 1 8 1 8
about the lesson  Feeling happy in class 6 50 4 33 4 33
Loving numbers-operations 3 25 3 25 1 8
Finding the lesson boring 1 8 2 17 6 50
Negatiye feelings A difficult lesson 2 17 5 42 5 42
regarding the —
lesson Finding the lesson as torture - - - - 1 8
Attitudes Feeling sad in class - - 1 8 1 8
and Beliefs Necessary in daily life 10 83 10 83 8 67
Regarding' Beliefs on the Necessary in professional life 1 8 3 25 1 8
ﬁe;tslz)enmatlcs necessity of the Required to learn other lessons 2 17 - - 1 8
course Required for school grade point i i 1 3 i i
average
Required for upper class - - - - 1 8
A lessop that requires ) ) 1 ] ) i
General beliefs memorization
regarding the A lesson someone has to teach - - 1 8 1
course A lesson that takes effort - - - - 1
A lesson with a lot of content - - 2 17 1

In Table 2, when the views of the students with high
success was examined for the theme of "attitudes and
beliefs", it was seen that the code with the highest
frequency was that mathematics was "necessary in daily
life" (f=10). S12, one of the high achieving students,
expressed this situation as follows: “Mathematics is one
of the most important lessons of our life. A lesson that is
required at all ages and in everything." S4 expressed the
necessity in daily life as follows: "I think it is an important
lesson because it is inevitably present in all areas of our
lives, and if we learn, we can easily solve problems when
they arise." It was possible to say that a small number of
students among the high achieving students considered
mathematics as difficult (f = 2) or boring (f=1). In
addition, half of the students (f = 6) stated that they found
mathematics enjoyable and felt happy during the lesson.

According to these results, it could be said that students
with high success generally had positive feelings towards
mathematics. S11 stated that he found the lesson enjoyable
as follows: “Math class goes by very fast, it’s like gym
class, I get bored in other lessons, but math is fun for me
and solving problems is very fun for me.” S5, supportingly,
used the following expressions on this subject: "When you
understand the lesson, mathematics is easy for you, I think
it is fun to listen to the lesson and to do the questions."

When the views of the students at the average success level
were examined in detail, it was seen that the code with

the highest frequency in the relevant theme was the code
indicating that mathematics was "necessary in daily life"

as in the views of the students at the high success level
(f=10). According to this information, it could be said
that almost all of the students at the average success level
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considered mathematics as a necessary subject in daily
life. Regarding this, S13 made the following sentences:
"Mathematics will be useful in important things in our
lives such as in the market and grocery store." S16 used
the following expressions, similar to high achieving
students: "I think mathematics is an important lesson
because we use mathematics in many areas of our lives
and mathematics helps us in many areas." It was seen that
students with average success level generally had positive
feelings towards the mathematics such as feeling happy
in the lesson (f=4), finding the lesson enjoyable (f=5), and
liking numbers and operations (f=3). On the other hand,
almost half of the students at the average level (f=5),
stated that they found mathematics difficult. S23 made the
following statements regarding the fact that mathematics
was a difficult lesson: "I think it is a difficult lesson
because numerical lessons are generally difficult compared
with verbal lessons." S16, on the other hand, related the
importance of the lesson with its difficulty and made the
following explanations: “I think it is a difficult lesson, but
since it is important, it must be difficult because if it is
not important, this lesson is not taken into consideration. |
think it's an important lesson and a difficult lesson."

When the views of the students at the low success level were
examined, it was noteworthy that the code with the highest
frequency was that it was "necessary in daily life" as with the
students at other success levels (f=8). It was noteworthy that half
of the students at the low success level found mathematics as a
boring lesson (f=6). S35 expressed this situation in the following
way: "Sometimes I say [offf], that is, it sounds boring." S30
evaluated mathematics as difficult: "It is also very difficult for
me, I find it boring." In addition, it was seen that students with a
low success level had more negative emotions about mathematics
than positive emotions. When the general beliefs of the students
with low success were examined, S29 stated that mathematics
lesson was a lesson that someone should teach: “I think the

teacher should explain a little. Anyway, our teacher ‘lectures’ the
lesson”, S33 stated that it was a lesson that required considerable
effort as follows: ““You have to strain your head a lot” S29, on the
other hand, defined mathematics lesson as a lesson with a lot of
content as follows: "It can be a little difficult because there are
many subjects."”

The highest code in the three student groups belonging to

the theme was the "necessary in daily life" code. In other
words, mathematics was seen as a necessary lesson in daily

life according to the view of the majority of students at all

three success levels. By contrast, nearly half of the students

at high and average success levels thought that the lesson was
enjoyable, whereas only one student at the low success level
found the lesson enjoyable. Similarly, half of the students in

the low and average success groups agreed that mathematics
was difficult, whereas a small number of students at the high
success level stated that the lesson was difficult. In addition,
according to students with average and low success levels,
there were views that the content of the mathematics lesson was
excessive, they felt sad while in the lesson, and that mathematics
was a lesson that one should lecture; similar opinions were

not encountered among those with high success levels. Also,
only average achieving students expressed that mathematics

is necessary for school grade point average and a course that
requires memorization. Although students with low success
levels considered mathematics as ‘torture’, that it was a necessary
lesson for upper grades (i.e. from sixth grade to seventh grade)
and that a lesson that takes effort, these views were not encountered
among students with average/high success levels.

Self-efficacy Regarding Mathematics Lessons

According to findings, the theme of Mathematics Lesson
Self-efficacy consisted of the sub-themes of "general
perceptions of students about themselves" and " Students’
thoughts about their mathematics ability " Table 3 shows
the percentage and frequency distribution of the codes of
this theme:
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Table 3. Percentage and Frequency Distributions of the Codes of the Theme of “Self-efficacy”

Regarding Mathematics Lessons

High success Average Low success
Themes Sub-Themes Codes level success level level
f % f % f %
Disciplined 1 8 - - _ -
Persevering 1 8 1 8 1 8
General perceptions ~ Clever 6 50 5 42 1 8
of students about Hardworking 9 75 6 50 3 25
themselves : -
Self-efficacy Ha}vmg metacognitive 1 g ) ) i i
. skills
Regarding -
Mathematics Good listener 5 42 2 17 1 8
Lessons Having the belief that he/
she can be successful in 12 100 12 100 10 83
Students’ thoughts mathematics
about their ,
mathematics ability Nufn'erlcally capable 4 33 1 8 -
Ability to focus on ) 17 | 2 i i

mathematics

In Table 3, when the views of the students with high
success in mathematics about self-efficacy were examined,
it was seen that the code with the highest frequency was
"having the belief that they can be successful in the lesson"
(f=12). Accordingly, it could be said that all students with
high success in mathematics had a belief that they could

be successful in mathematics. S2 used the following
statements on this subject: "Honestly, I do not work enough
these days, but [ know that if I work hard, I can achieve it."
S3 generalized his belief that he could be successful in all
lessons: “I think this applies to every lesson, so if you work
for every lesson, you can be successful. I believe that if I
also work, I will be more successful in both mathematics
and other lessons." In addition, it was seen that at least
half of the students with high success saw themselves as
hardworking (f=9) and intelligent (f=6), and four students
stated that they had numerical skills. S10 stated that she
was hardworking: "I am a good listener, hardworking,

I understand what I read, and [ memorize quickly." The
views of S9, who thought he was intelligent, were as
follows: "I think, in fact, I think everybody has these
qualities because it has been given everyone intelligence,
brains, and everyone can use it."

When the views of the students at average success level
regarding the self-efficacy of mathematics lesson were
examined, it was seen that the code with the highest
frequency was "having the belief that they can be
successful in the lesson" as the students at high success
level stated (f=12). Accordingly, it could be said that all
of the students at the average success level believed that
they could be successful in the lesson depending on their
experiences in the mathematics lesson. S20 expressed
this situation with the following words: "I believe my
teacher, if we do the tests like this and read books like
this, we can be successful." Similarly, SS23 stated: "It

is ok because I could not do mathematics at first, but

my thinking and experimenting skills have started to
increase in mathematics. Right now, I'm answering 12-
13 questions correctly in math tests and hopefully, it will
go up to 18-19. It happens when you work." In addition,
it could be said that students at the average success level
perceived themselves as intelligent, hardworking, able
to focus on the lesson, persevering, and good listeners. A
student stated that she had numerical ability based on her
experiences in mathematics lessons. S3 stated that he was
a hardworking student as follows: "I generally have the
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necessary qualifications. I understand my teacher, I work."
S6 justified herself as being a hardworking person as
follows: "The more you repeat it every day when you come
home, the better you understand each lesson and the more
you understand."

When the views of the students at low success level

about mathematics self-efficacy were examined, it was
noteworthy that the code with the highest frequency was
"having the belief that they can be successful in the lesson"
(f=10). It could be said that students with low success

also believed that they could be successful in mathematics
like students with high and average success levels. S30
explained his belief that he could succeed if he worked
based on his experience as follows: "Last year, I studied

a subject that I did not understand at all and started to
understand it even more and this was easy for me and I
took the exams more comfortably." Similarly, S36 used the
following expressions: "I think that if I study, I can solve
more questions, see different question types, and I will

be more successful." As can be seen from Table 4, it was
striking that a small number of students with low success
levels saw themselves as intelligent, diligent, persevering,
and good listeners according to their experiences in
mathematics lessons.

The highest code in this theme was " Having the belief
that he/she can be successful in mathematics " for all three
groups. In other words, almost all of the students at the
three success levels believed that they could be successful
in mathematics when they worked. Moreover, at least half
of the students at high and average success level held the
perception that they were hardworking, and almost half of
the students thought that they were intelligent. This rate
was quite low for students at low success level. Similarly,
students at high and average success levels thought that
they could focus on the lesson and had numerical skills,
whereas students at low success level did not comment on
this issue. Unlike the other two groups, students with high
success stated that they were disciplined and they have
metacognitive skills.

Teaching-Learning Process of Mathematics Lesson

Another factor that constituted the students' views on
mathematics lesson was their views on teaching-learning
processes. The Students' views on " teaching-learning
process of mathematics lesson " were grouped into two
dimensions: Factors that made learning easier and factors
that made learning difficult. Table 4 shows the percentage
and frequency distributions of the codes belonging to the
theme "Mathematics Lesson Teaching-Learning Processes."



Table 4. Percentage and Frequency Distribution of Codes of the Theme of “Teaching-Learning

Processes” of Mathematics Lesson

High Average
success success Low success
Themes Sub-Themes Codes level level level
f % f % f %
Use of reinforcer 1 8 - - - -
Peer teaching 1 8 1 8 1 8
Individualized Teaching 2 17 - - - -
Using different methods 1 8 1 8 - -
Reading books on mathematics 1 8 1 8 - -
Teaching lessons in an enjoyable way 6 50 6 50 8 67
Project Assignment 1 8 - - - -
Factors that Solving many questions in lesson 5 42 4 33 3 25
Facilitate Quiet classroom environment 4 33 2 17 2 17
Learning Use of technology and equipment 3 25 2 17 2 17
Repeating the content 4 33 - - 4 33
Using learning strategies 2 17 2 17 1 8
Teacher quality 9 75 8 67 2 17 357
Teachi.ng- Listening to the teacher well - - 1 8 2 17
Learning Explaining the importance of the subject - - 1 8 - -
Processes of T
Mathematics Class participation - - - - 3 25
Lesson Teacher's caring behavior towards students - - - -1 8
Difficult formulas 1 8 - - - -
Emphasizing same content, a lot 1 8 - - - -
Structure of the content and questions 4 33 6 50 9 75
Noise in the classroom 9 75 10 83 5 42
Factors Lack of prior knowledge 3 25 - - - -
that Make The psychological state of the student 1 8 1 8 - -
Learning Teacher quality 1 8 - - -
Difficult Teacher's attitude towards the student 1 8 1 8 - -
Inability to focus lesson - - 3 25 - -
Teacher’ slighting off the content - - 2 17 1 8
Poor physical conditions of the classroom - - - - 1 8
Mathematics’ being abstract - - - - 1 8
Writing a lot in the lesson - - - - 4 33




When the views of students with high success levels
regarding the theme of "teaching-learning processes of
mathematics lesson" were examined in Table 4, it was seen
that the two codes with the highest frequency were "noise
in the classroom" and "teacher’s qualification." Most of
the students at high success level stated that noise in the
classroom made it difficult to learn and the good quality

of the teacher made it easier to learn the lesson. S5 stated
that noise in the classroom made it difficult to learn with
the following sentences: "It becomes difficult to understand
when there is a lot of talking in class or if teachers or
students cause distractions." S12 stated that the quality

of the teacher facilitated learning, as follows: "The tricks
given by our teacher or a more explanatory expression
make it easier for me to learn mathematics." The code

of “the quality of the teacher” was shown as a code in

both sub-themes because it was seen by the students as a
factor that both facilitated learning the lesson and made
learning the subject difficult. For example, S2 stated that
the quality of the teacher made it easier for them to learn
the mathematics with the sentence: "I learn easier when
the teacher presents the lesson in a enjoyable way.” S3
stated that depending on the teacher's way of teaching, their
learning in math class could be difficult with the sentence,
“If the teacher could present the lesson better, it would be
good. For example, we are doing operations on the board.
We waste a lot of time because some students cannot do
them." In addition, when Table 5 was analyzed, it was

seen that the students at high success level made more
comments about the factors that facilitated learning the
lesson, such as teaching the lesson in an enjoyable way and
solving many problems in the lesson. It was seen that they
made fewer comments about factors that made learning the
lesson difficult, such as the structure of the content-subject
and lack of prior knowledge.

When the views of students at average success levels
regarding the theme of teaching-learning processes of
mathematics lesson were examined, it was seen that

the code with the highest frequency was "noise in the
classroom" (f=10). According to this, it was possible to
say that the noise in the classroom made it difficult to learn
math. S17 stated that the noise made learning difficult as
follows: "For example, my class talks a little too much,

I don't understand much while they are talking." S16
expressed this situation as follows: “It makes it difficult

to learn the lesson when there is noise. Because we are
trying to listen, but when they talk our grades drop because
we cannot listen." In addition, according to the views of
students at average success levels, it was seen that the
content and the structure of the questions, teacher’ slighting
off the content, teacher's attitude towards the student,
student's psychological state, and student's inability to pay
attention were expressed as factors that made learning
difficult. On the other hand, students at average success
levels stated that the quality of the teacher, solving lots of
problems in the lesson, being quiet in the classroom, having
fun in the lesson, and using technological equipment made
it easier for them to learn mathematics. It was noteworthy
that students at average success levels generally expressed
more views about the factors that facilitated learning the
lesson.

When the views of the students at low success levels
regarding the teaching-learning processes of mathematics
lesson were examined, it was seen that the code with the
highest frequency was the structure of the mathematics
lesson content and questions (f=9). The structure of the
content made it difficult to learn mathematics according
to all students at low success levels. S34 explained this
situation as follows: "The issues are getting harder, and
there are new-generation questions, they get harder and I
have difficulties in solving them." This statement showed
that students thought that the content of the lesson became
difficult as a result of the increase in the questions that
required mathematical literacy and higher order thinking
skills in the central exams where new-generation questions
were asked. S33 referred to the deficiencies in their prior
knowledge when they had been in a more junior class: "I
think multiplication and division are quite difficult." In
addition, as could be understood from Table 5, most of the
students at low success levels wanted the math lesson to
be taught in an enjoyable way (f=8). Repeating content,
solving many questions in the lesson, listening to the
teacher well, and being silent in the class made it easier to
learn mathematics according to the views of the students
at low success levels. Also, according to the students at
low success levels, writing too much in the lesson, having
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poor physical conditions of the classroom, being noisy in
the classroom, superficial presentation of content, and the
lesson being abstract made it difficult to learn mathematics.

In this theme, the code with the highest frequency in total
was “the noise in the classroom” stated as a factor that
makes learning difficult learning in the teaching-learning
processes. In addition to this, when other sub-themes about
“teaching-learning process” were analyzed in terms of
highest frequent code, the opinions of students converged
on that teaching lesson in enjoyable ways facilitated
learning. Also, the views of students with high success
focused on the quality of the teacher as the factor that
facilitated learning mathematics, and noise in the classroom
as the factor that made learning difficult. The opinions of
the students at the average achievement level focused on
the presence of noise in the classroom making learning
difficult, and the opinions of the students at the lower
achievement level focused on the structure of the content
making learning difficult. Students at high and average
success levels had a view that using different methods and
reading a mathematics book made it easier to learn, a view
not held by students with low success. In addition, among
students at high and low success levels, there were views
that the repetition of content facilitated the learning of the
lesson and that teacher slighted off the content in order
not to be behind the curriculum; no students with average
success levels expressed a view on this subject. Unlike the
other two groups, students with high success thought that
using reinforcer in the lesson, individualized teaching, and
project assignment made learning easier, and they thought
that the difficulty of formulas, lack of prior knowledge,
the quality of the teacher, and placing a lot of emphasis on
the same content made it difficult to learn mathematics.
Similarly, only students at low success levels stated that
participation in the lesson and the teacher’s caring students
made it easier to learn the mathematics lesson, and they
said that the poor physical condition of the class, writing a
lot in the lesson, and being abstract of mathematics made
it difficult to learn the lesson. The students with average
success levels stated that, unlike the other two groups,
explaining the importance of the subject made it easier to
learn, and the inability to focus lesson made it difficult to
learn. In general, it was determined that at least half of the

views at all three success levels focused on that lesson was
taught in enjoyable way as a factor that facilitated learning.
It was seen that the views of almost half or more of the
students at all three success levels were united on noise in
the classroom as the factor that made learning difficult.

DISCUSSION

The findings obtained from interview indicated that high,
average and low achieving students had same opinion

on some of the codes. In this context, findings about the
"attitudes and beliefs" themes showed that the majority of
students at high, average and low achievement level had a
common opinion that mathematics course was necessary
in daily life. However most of the students at high and
average success levels had positive feelings such as
finding the lesson enjoyable and being happy in the lesson,
whereas most of students at low success levels had negative
feelings such as getting bored in mathematics course

and finding mathematics as a difficult subject. Similarly,
the results of previous study showed that students who

had a positive attitude towards mathematics, had higher
mathematics success (Hackett and Betz, 1989; Pyzdrowski
et al., 2013; Yenilmez and Duman, 2008) while Ugar et al.
(2010)’ study revealed that students perceived mathematics
as calculation and that they thought that mathematics

is a difficult, boring and unpopular subject. Also, the
research of Yetim Karaca and Ada (2018) indicated that
although most students thought mathematics as a difficult,
boring, and complicated subject, some also considered

it as an easy and fun lesson. The study also showed that
students at the average success level, unlike students at
other success levels, found mathematics as a necessary
course for school grade point averages and as a course

that required memorization. Another interesting finding

of the study is that students at the lower success level,
unlike students at other success levels, find mathematics

as torture and think it is necessary for upper grade levels
and define it as a course that requires effort. In addition,
half of the students in the low and average success groups
agreed that mathematics was difficult, whereas a small
number of students at the high success level stated that the
lesson was difficult. In addition, according to students with
average and low success levels, there were views that the
content of the mathematics lesson was excessive, they felt



sad while in the lesson, and that mathematics was a lesson
that one should teach. This situation can be explained by
negative correlation between surface learning approach and
students’ mathematics achievement. Because the literature
shows that low-success students who prefer surface
learning approach in mathematics do not make sufficient
and conscious effort to understand the mathematics course,
prefer to memorize information, and generally consider that
the minimum grade required to pass the course is sufficient
(Kaya, 2020).

The findings of our study about mathematics self-efficacy
indicated that students with high success level, unlike
students at other success levels, stated that they were
disciplined and they had metacognitive skills. Also, being
able to focus on the course and having numerical ability
were the codes which students with both high and average
success levels stated. In addition, while almost half of the
students at high and average success level thought that they
were hardworking and intelligent, this rate was less than
half for the students at low success level. Almost half of the
students with high success level stated that they are good
listeners. One of the striking findings of the study is that the
majority of the students with all three success levels stated
that they believed they could be successful in the course.
This study also showed that students at high success

level had more views on the theme of mathematics lesson
self-efficacy compared with students at average and low
success levels. This situation was consistent with the views
in the literature that students' perception of self-efficacy
positively affected mathematics success (Pietsch et al.,
2003; Pitsia et al., 2017; Schunk, 1989; Suarez-Alvarez et
al., 2014; Uredi and Uredi, 2005; Zhang and Wang, 2020)
and students' perceptions of mathematics self-efficacy
showed a significant difference in favor of students with
high mathematics grades (Kurtulus and Oztiirk, 2017).
Kurbanoglu and Takunyaci (2012) determined that high
school students' self-efficacy perceptions differed according
to the type of school, and that academically successful
Anatolian High School students had higher self-efficacy
perceptions compared with other high school students.

Besides, the findings on teaching-learning processes of
mathematics lesson, pointed that students at high success
level stated the quality of the teacher as the factor that

both facilitated and made learning mathematics difficult.
They also stated that the use of reinforcer, individualized
teaching, project assignment facilitated learning while
difficult formulas, emphasizing same content a lot and
lack of previous information made learning difficult.

The only students at average success level mentioned
about explaining importance of the subject as a factor

that facilitate learning and students’ inability to focus on
lesson as a factor that made learning difficult. Besides, the
students at low success level stated student participation
and teacher's caring behavior towards students as the
factors that faciliate learning and poor physical conditions
of the classroom, mathematics’ being abstract, writing a
lot in the lesson as the factors that makes learning difficult.
When each one of the sub-themes about “teaching-learning
process” were analyzed in terms of highest frequent code,
the opinions of students converged on that teaching lesson
in enjoyable ways facilitated learning whereas noise in

the classroom made learning difficult in the teaching-
learning processes. At this point, teachers’ quality such

as classroom management skills (Yenilmez and Duman,
2008) related with how teachers designed teaching-learning
process effectively to attract students’ interest, plays an
important role at mathematics learning. In this context,
the research of Garcia et al. (2016) showed that student’s
enjoying mathematics affected mathematics success
positively. In addition, the results of Memnun and Akkaya
(2010)’s research revealed that teaching the mathematics
in an entertaining way with games made learning easier.
According to these results, to increase the mathematics
success of students, it would be beneficial to design
teaching-learning process (Cift¢i,2015) that students will
not find mathematics as a difficult and boring lesson but
they will find it enjoyable and they have a positive attitude
towards the lesson.

CONCLUSION

Our study reflected the perspectives of students at
different success levels regarding mathematics. At

this point, it was aimed to provide educators with a
comprehensive perspective on mathematics classes.
According to the results of our study, to facilitate the
learning of mathematics, and not to teach lesson in boring
and monotonous way by the help of designing enjoyable
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activies, improving physical conditions of the classroom,
changing the negative perception that mathematics consists
of difficult subjects by teaching the content from simple to
difficult, and providing in-service training to teachers for
facilitating mathematics learning

This research enabled to understand which factors affected
students’mathematics learning from their perspective.
Future researches can analyze students’ views on factors
that affect their mathematics success longitudinally
according to their class grades. By determining whether
students' views on mathematics have changed at different
levels of success from junior through to senior classes,
early actions in the teaching-learning processes to increase
the mathematics success can be done startingly from junior
years.
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