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Abstract

Teaching and learning in the classroom are a complex process characterized by intense cognition of
the causal nature of student and teacher behaviour. Students' perceptions of whether they are
successful and their analysis of why they are successful or unsuccessful can have an impact on their
future performance. The study aims to reveal eighth grade middle school students’ causal attribution
of success and failure in mathematics. To collect data, a semi-structured interview was developed
by the researcher. Interviews with students were recorded using a voice recorder. These audio

recordings were deciphered and analysed. The participants of the study consisted of 15 students
who were in the 8" grade of a middle school (13-14 aged). The results of the study revealed that
effort is one of the most frequently cited causes for explaining success or failure in mathematics.
While the reasons that refer to ability are not very popular, especially solving or not solving more
questions is one of the obvious causes. This is thought to have a conclusion of teaching conception
based on question-solving intensively in order to prepare the national high school entrance exam.
Keywords: Middle school students, mathematics education, causal attribution theory, eighth grade
level

1. INTRODUCTION

Mathematics is not just about cognitive skills; emotional factors and attitudes are also important. It
has been determined by many researchers that emotional factors have a significant effect on
mathematics achievement (Baloglu & Kocak, 2006, Hembree, 1990; Miller & Bichsel, 2004).
Teaching and learning in the classroom are a complex process characterized by intense cognition of
the causal nature of student and teacher behaviour. Students' perceptions of whether they are
successful and their analysis of why they are successful or unsuccessful can have an impact on their
future performance. In everyday life, the “why?” question comes to the top of the questions we
mostly ask ourselves. Because by our nature, it is unthinkable for us to be insensitive to the events
around us and not think about their causes and consequences (Forsterling, 2001; Wong & Weiner,
1981). We are often not satisfied with just reacting to the events that happen to us. We also want to
know why things happen to us and how people who experience similar situations react (Baron,
1998). It will be easier for people to perceive the world as more consistent and controllable if it can
be explained why they behave in a certain way and how they will behave afterwards (Kagitcibasi,
1999).
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It is often not possible to determine the cause of many events by observing. For this reason, people
attribute causes to the occurrence of events by establishing some causal relationships. According to
Bar-tal (1978), causal attribution is an individual's obtaining a result from the process of making
sense of the causes of his own and others' behaviour. When the individual knows how the events
around him work, it becomes easier to increase the expectation of success while forming her/his
future behaviours and goals. Causal attribution theory investigates how and why the human causes
his own and others' behaviours, what the variety of attributed causes is, and what the effects of these
attributions on subsequent emotions, motivations and behaviours are (Beck, 2003).

As Dai and Wang (2020) stated, early causal attribution theory accepted that the causes of
behaviour were caused by external environments and individual internal factors. With the
attribution control point theory, individuals began to be divided into two as internal controlled and
external controlled (Xie & Wang, 2020). While individuals with internal control believe that the
control of events in their lives is the result of their own abilities and efforts, individuals with
external control believe that they cannot control the events in their lives and that the consequences
that come to them may depend only on luck or others (Wang et al., 2020).

Researchers interested in attribution theory initially focused on how individuals perceive, interpret,
and give meaning to social events (Weiner, 1972). However, over time, it has been observed that
some researchers such as Weiner, Frieze, Kukla, and Reed have turned to the reasons students
attribute to success and failure and their relationship with their learning performance. Of these,
Weiner et al. (1979) considered causal attributions in three dimensions: internal/external,
stable/unstable, and controllable/uncontrollable. For example, if a person attributes the causes of
successful events to internal, stable, and controllable factors, or if s/he attributes his failure to
external, unstable, and uncontrollable factors, s/he will insist on her/his action (Gatewood et al.,
1995).

As stated early, Weiner (1985) classified the attributed causes from internal to external, stable to
unstable, and controllable to uncontrollable. To illustrate, if a person explains his/her success in a
job as ‘I have many talents and I work hard’, there are internal reasons, if s/he explains his failure as
‘I was unlucky’ or ‘it was too hot’, there are external reasons. In explaining success in terms of
ability or effort, talent is a stable cause, and effort (if it is only for an exam) is an unstable cause. In
cause references such as ‘I had difficulty in the exam because the questions were difficult’ or ‘in
exam there were questions from subjects I did not study’, in the first case there is a stable reason for
which the difficulty of the job was mentioned, and in the other, there is an unstable reason that can
change from time to time, such as the luck factor. On the other hand, lack of effort and being sick
are internal and unstable causes for failure. However, the nuance between the two situations should
not be overlooked. Effort is under our control, but the same cannot be said for disease. Therefore,
whether a cause can be controlled does not depend on whether it is internal/external and
stable/unstable.

Studies show that successful students tend to explain their academic success with talent and effort,
and their failure with lack of effort. So, if a student explains that the underlying reasons for success
are talent and effort, it is clear that this will help him feel proud of himself and maintain the
expectation of success. If failure is attributed to lack of effort, increasing the level of effort is under
his control, and this understanding will enable the student to have a positive image about himself
(Cortés Suarez, 2004). On the other hand, there are studies reporting that explaining successes to
internal causes and failures to external causes increases future success expectations. For example,
unemployed people who explain their inability to find a job by attributing to external reasons have a
higher chance of finding a job (Schaufeli, 1988). In the same context, positive thinking, which
connects defeat to bad luck and believes that it can be overcome with effort and talent, brings with
it more success, health, and good mood (Seligman, 1991).
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The effect of identifying attributions in eliminating some of the negative effects of failure is
undeniable (Forsyth & McMillan, 1991; McMillan & Forsyth, 1991). Efforts of changing students’
current attributions can help them break the cycle of self-blame and eliminate their future failure,
and poor performance expectations (Wilson et al., 2002). The study aims to reveal middle school
students’ causal attribution of success and failure in mathematics. We think that this will enable us
to understand the nature of students’ attributions and shed light on future studies on how to change
attributions. At the same time, we hope that the results obtained within the scope of the study will
give us the opportunity to discuss what may be behind these attributions. It is clear that the way to
increase the academic success of students is to determine the causes that prevent this. In this
context, attributions and their dimensions are a good starting point for teachers (Shores & Smith,
2010). In general, the ‘hard lesson’ perception of mathematics in the eyes of society makes
attributions even more interesting for mathematics teachers and researchers. Shores and Smith
(2010) underline that the number of attribution studies in mathematics is insufficient and should be
continued by considering their vital importance on students’ success in mathematics.

2. METHOD

In this study, case study, one of the qualitative research methods, was used. In such studies, the
events to be investigated are observed and interpreted as they are. In the current study, data were
collected with the help of a semi-structured interview form. Case studies are an empirical research
method that deals with a current phenomenon in its real-life conditions, where the boundaries
between the phenomenon and its content are not clear-cut, and where more than one evidence or
data source is used (Yin, 2018).

Descriptive data analysis was used within the scope of the research. Descriptive analysis is used to
process data that does not require in-depth analysis. The answers given by the students to the semi-
structured interview questions were processed using content analysis. Thus, it was provided to
examine the data more closely and to reach the concepts and themes that explain them (Yildirim &
Simsek, 2018).

2.1 The participants of the Study

The participants of the study consisted of 15 students who were in the 8" grade of a middle school
(13-14 aged). Participation in the research was based on volunteerism. The majority of students at
this grade level prepare intensively for the national high school entrance examination. As in
countries such as Japan, Taiwan and Korea, there is a fierce competition among students, including
parents and teachers, to enter prestigious high schools in Turkey. Anxiety about preparing for such
exams also affects the education of the lower classes and peaks especially in the eighth grade.

The distribution of participant students by gender was 5 girls and 10 boys. In order to obtain
consent from the parents in order to carry out the study, a form containing the information about the
research was prepared and sent to the parents through the school administration and their consent
was obtained. In addition, the purpose of the study was explained to the children participating in the
study, and their consent was obtained. It has been stated that care will be taken at the point of
sharing self-explanatory information, and a code will be given to each participant to ensure
anonymity. In our study, this is Al, A2, A3 etc. form is preferred. They were also told that they
could leave the study whenever they wanted.

2.2 Data Collection and Procedures

To collect data, a semi-structured interview was developed by the researcher from his experiences
in mathematics education area, the review of the relevant literature (e.g., Bastiirk, 2012, 2016;
Hamann et al., 2020; S. Y. Lee & Hall, 2020). In a middle school, the interviews were carried out
one by one with the students in a quiet classroom environment and recorded with the permission of
the school administration, the teachers, and the participants.
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Each one lasted approximately 15-20 minutes. The purpose of the research was explained, and the
data collection forms prepared were administered to the students who agreed to participate in the
research.

In the interview form, there were 7 open-ended questions. The first question aimed to find out the
demographic characteristics of the students such as grade, age, success in math class, parenting
profession etc. In the next two questions, the students were respectively asked to indicate the
reasons why a student succeeds and fails a math class. The third question asked students to indicate
how they feel when they solved a math problem correctly, what they think, and to whom or what
they give the greatest share in this success. In the next question, the students were asked to answer
the same questions for the case of failure. The sixth question asked them to say what they do when
failing to solve a math problem. In the last question, they had to indicate what a student who fails
math should do.

2.3 Data Analysis

Interviews with students were recorded using a voice recorder. These audio recordings were
deciphered and turned into written documents. After the transcription of the audio recordings,
participant control was carried out in order to eliminate the problems and deficiencies that may
occur during the transcription process. The decrypted interviews were analysed. The transcript of
the data consists of 19 pages and 3557 words. The students’ responses were qualitatively analysed
to characterize patterns and categorize answers.

In the research, the answers of the students were analysed by using content analysis. Content
analysis is an analysis method used to analyse and interpret the content of various forms of
communication such as written, verbal, and visual. It is a process of summarizing and describing the
basic contents of the information and the messages they contain (Cohen et al., 2018). After the
coding process of the students’ answers was completed, systematic content themes and categories
were obtained from the codes through the sessions held in panels. The panel consisted of the
researcher and two people with a PhD in mathematics education. In order to achieve a high level of
common agreement, the conflicts encountered were tried to be resolved through discussions
(Lincoln & Guba, 1985).

3. RESULTS
In this section, the findings obtained from the analysis of the answers of the middle school students
participating in the research are included. Some typical responses are included in order to provide a
better understanding of the quantitative data and to ensure the (internal) reliability of the research.
3.1 Reasons for a student being successful in mathematics
We thought that it would be appropriate to ask such a question, considering that determining the
reasons why students predict a student's success would be the same as the reasons they predicted for
their own success. The results reveal that the most important reason for success is the student’s
effort (15 students). The fact that the lesson was listened to carefully (10 students) and the regular
repetition (8 students) are two other important reasons. The teacher's good teaching (2 students),
student’s mathematical ability (1 student) and high motivation level (1 student) are other reasons
that are mentioned, albeit a little. Here are some typical answers given by some students during the
interview:
It is likely that s/he solved many questions, repeated his lesson on a daily basis, and s/he
listened well (A7).
Working is very important, but for me, people are divided into two groups as those
having numerical intelligence and verbal intelligence. Everyone's ability is different.
There are also people who have both. For example, me, I am successful in verbal tasks,
but not in numerical tasks. A student can be successful by working, but if s/he doesn’t
understand, that doesn’t mean anything.
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Because, in my opinion, it must be someone who teaches the subject. It should also not

be forgotten that everyone's work and learning methods are different (A2).

Listening the lesson well, working, and using time well are important for successful.

Because a student understands better and succeed by making correct planning and

working regularly (A4).

This student learns the lesson well in class. S/he repeats what s/he learned and solves

many test questions related to the taught topics. Namely, s/he works well (A12).
In the first comment, we see that three causes were put forward by the student: solving numerous
questions, repeating the lesson daily, and listening well. The second interpretation draws attention
to the importance of effort, that is, working, and emphasizes talent by classifying people in terms of
having numerical or verbal intelligence. In the next comment, the student associates good listening,
effort, and good use of time with success. It also adds regular work and proper planning. The last
comment highlights the importance of learning in the classroom. It also considers effort, repetition
of what has been learned, and solving numerous test questions (i.e., multiple-choice questions) on
the subject as causes for success.
As a result, the students consider working, that is, effort, as the most important cause for success.
So, in their opinion, if a student is successful, the most important cause for this is her/his effort.
Listening carefully to the lesson and regular repetition are also among the important reasons. On the
other hand, causes such as solving a large number of questions, ability and good planning are
emphasized by some students.

3.2 Reasons for a student being unsuccessful in mathematics

This time, we asked the students to answer the previous question by considering the case of a
student who had failed in mathematics. We wanted to see if the causes they predicted for successful
student changed in the case of failed student. The results obtained from the analysis of the answers

are as follows: lack of effort (14 students), not listening carefully to teacher (8 students), not
repeating the lesson (7 students), considering mathematics as difficult (4 students), being prejudiced
against mathematics (2 students), being indifferent to mathematics (2 students) and math anxiety (1
student).

It can be that the student does not understand or not work. For example, me sometimes

although I study, I do not succeed. It may be that the student makes stress and mixes

everything (A1).

I understand the lesson, in class. Someone who failed in mathematics may not have

listened to the lesson in class. The failed student does not solve test questions. I don't

think math is a difficult lesson. It is likely that this student does not understand

mathematics or does not like maths or has prejudice against maths (A9).

The student probably does not solve questions, and not know question types (A15).

It is probably that the student doesn’t exactly concentrate on the lesson, s/he doesn’t

solve enough questions by repeating the topics, and s/he doesn’t go to the teacher to ask

questions that s/he couldn’t solve (A6).
In the first comment, student’s failure is attributed to not understanding or not working. Moreover,
it is stated that even if sometimes the student works, s/he may not be successful due to a number of
causes such as anxiety. The second comment mentions the causes for failure such as not listening
well in class, not solving enough test questions, not understanding mathematics, not liking it, and
being prejudiced against it. In the next comment, the student associates not solving enough
questions and not knowing the question types with failure. In the last comment, the lack of
concentration in the lesson, not solving enough questions by repeating the subject, and not asking
the questions the student couldn’t solve to the teacher are took as failure causes.
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Consequently, some of the causes stated by the students for the successful student are also valid for
the unsuccessful student. Reasons such as lack of effort, not listening well and not repeating the
lesson are the most important reasons for the failure of the student. However, an interesting result is
that some reasons were mentioned that were not in question for the successful student. It is seen that
the causes related to the attitude towards the mathematics lesson (disliking, indifference, anxiety,
prejudice, etc.) have emerged as the reasons for failure. On the other hand, not solving enough test
questions also continues to be among the reasons for the failure of some students.

3.3 Feelings When Solving a Math Question and Those Who Have a Share in This Success
We asked such a question to students to see how they felt when they solved a math question (or
problem) and to whom or what they gave the biggest share of their success. The findings reveal that
most of the students feel good (14 students) and they give the biggest share in this success to
themselves (14 students). A significant part of them gives the biggest share of success to their
teacher (13 students), and this success gives confidence to some of them (5 students). On the other
hand, there are also those who give the biggest share of success to their families (5 students). This is
supported by the interview comments, as illustrated below:

First of all, my self-confidence increases. I think that I can solve other questions. I'd be

happy. My faith in myself increases. I connect the greatest share of this achievement

with the teacher's good teaching, and the fact that I understand math well (A9).

I am so happy. I think that I did and solved it. I connect this a little bit to both my

mother and my listening to the lesson. Because my mother helps me with planning and

scheduling (A4).

As I could solve the question, I am happy. I think the role of my teacher when solving

the question. The teaching of teachers is also important, but it is useless if you don’t

understand. That’s why I give more share to myself in my success (A10).

When I solved a question, I am proud of it. Because solving a math question is great for

me. | feel very good if I solve a question because I often don't it easily. I connect this to

that I solve many questions and I work hard on the topic. My teachers also help me

(A2).
In the first comment, the student states that he is happy, her/his self-confidence has increased and
s/he has begun to think that s/he can solve other questions, and that the biggest share in success
belongs to her/his teacher. While the feeling of happiness comes to the fore in the next comment,
the biggest share in success is given to the mother, and to listening to the lesson carefully. In the
third comment, the role of the teacher and one’s own effort are expressed as factors behind this
success. In the last comment, the student states that s/he will be proud of solving the question and
that this success is due to her/his own effort and solving numerous questions on the subject.
As a result, students feel good when they are successful in solving a math problem and they give the
biggest share of this success to themselves, their teachers, and their mothers. Understanding
mathematics, listening to the lesson well, making an effort and solving numerous questions are
among the reasons for success.

3.4 Feelings When Not Solving a Math Question and Those Who Have a Share in This Failure
With another question, we wanted to find out how students felt when they failed to solve a math
problem, and to whom they gave the biggest share of this failure. Our goal was to see both their
feelings of failure and their attributions to why it happened. We also wanted to see how their
assessment of success and failure changed in relation to the previous question. The results of the
analysis reveal that a significant number of students state that they are unhappy and think that they
do not work hard enough (12 students) in such a situation. While 9 students say that they would
give the biggest share to themselves in this failure, 3 students state that they would think that they
did not understand the subject.
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On the other hand, there are students who say that they would be upset because they could not solve
the question (2 students) and that they find the math lesson difficult (2 students). All this is reflected
in the following comments:
I feel sorry for the failure. I think that as I didn't do regular repetition of topics, it
occurs. I give the biggest share in the failure to myself (A11).
I feel sorry that I cannot succeed, and my morale is broken. I think that I did not study
enough or understand the topic (Al).
First, I feel sorry. This means that I did not work the topic very well. I think I am
responsible. How, when I succeed, if I see myself well, when I fail, I consider myself as
responsible. At least, it should be at this way (A10).
In this case, I think that I do not repeat the topic enough, so I say to myself I do not
know anything. I give the biggest share to myself in this failure. If I listen to the teacher
well in classroom, but if I do not repeat the relevant topics at home, and if I cannot solve
this question, I consider myself as the responsible of this failure. Because I did not
repeat (A12).
In the first interpretation, sadness is expressed as the dominant emotion. While not doing regular
repetitions is suggested as the reason, the greatest responsibility is given to the student himself.
While a similar feeling is expressed in the second comment, not working enough and not
understanding the subjects are stated as the reason. In the next comment, sadness is the dominant
emotion and the student states that s/he is responsible in case of failure, just as s’/he sees himself
responsible in case of success, and that s/he will experience such a situation because he has not
worked hard enough. In the last comment, the student says that the biggest share of failure will
belong to her/him, and not listening well to the teacher and not doing regular repetitions will be the
reasons for this.
As a result, when the students fail to solve a problem, they get upset and give the biggest share to

themselves. The most important reasons for this are not studying enough, not doing regular
repetitions, and not listening to teacher well. In case of failure, the teacher and mother, who are
actors who are given a share in the case of success, disappear, while the student continues to take
part.

3.5 Strategies Fallowed in The Face of Unresolved Questions
Since we think that the nature of the strategies may be related to the causes attributed to success or
failure, we posed a question to the students to reveal the strategy they adopted in response to an
unsolvable question. The results reveal that the most adopted strategies are asking the teacher to
teach the subject again (9 students), working, and solving more questions until the student
understands the subject (8 students). There are other strategies such as asking their relatives for help
in solving the question (3 students), listening to the teacher more carefully (2 students), insisting on
solving the question (2 students), choosing one of the choices randomly if the type of question is
multiple choice, not answering if the type of question is open-ended (1 student). The following
extracts are typical of such comments:

I ask my teacher directly. It may be because of my carelessness, or the fact that I haven't

met that question style before (A14).

I am careful to more understand the topic related to this question and to solve more

questions about it. I tell my teachers that I don't understand this topic and I want them to

teach it me again. I work it until I understand (A11).

At first, I ask it my parents. I ask my teacher if I completely don't understand it. If I do

not understand again, I ask my teacher repeatedly (AS5).
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In the first comment, the student suggests that s/he would ask her/his teacher directly and considers
causes as carelessness or not having solved a similar question before. In the second comment, the
student states that s’/he made an effort to understand the subject more and paid attention to solving
more questions. S/he also says that s/he asked her/his teacher to explain it again and s/he studied
until s/he understood. In the last comment, s/he states that s/he first asked her/his parents, and if s/he
did not understand the subject at all, s/he asked her/his teacher to teach it again.

As a result, the strategies most highlighted by the students are to ask the teacher, or if they did not
understand the topic at all, ask her/him to teach the topic again, and work, and solve more questions
until they understand the topic. In addition, there are students who ask for help from their relatives,
insist on solving the question until they are solved, or act according to the type of question.

3.6 Advices to a Student Who Failed in Mathematics
Considering that the nature of the advice that students give to a student who is unsuccessful in
mathematics will be related to the causes they attribute to their success or failure, we asked them a
question in this type. The advices are as follows: to solve more questions (10 students), to focus on
what s/he does not understand (7 students), to listen to the teacher more carefully and to ask him
what s/he does not understand (6 students), to consult the teacher and apply her/his
recommendations (3 students). Some typical student responses are given below:

I think s/he should study mathematics more and listen to her/his teacher well. At the

same time, s’he can consult with her/his teacher about what s/he should do and apply

what the teacher says to her/him (A4).

He should go to her/his teacher and ask for help. We can ask the teacher to emphasize

these topics better. The teacher must solve test questions from easy to hard (A5).

We can ask the teacher to teach the topic again. Teachers may have different styles of

teaching. We can ask other teachers. We can make repetitions on the topic (A9).

This student should listen to the teacher very well. S/he has to follow her/his teacher

even during the pauses in order to ask questions. S/he should solve many test questions.

When being at home, s/he should repeat the topics (A12).
In the first comment, the student is asked to work harder, listen to the teacher better, and follow
her/his advice. In the second comment, the emphasis is on going to the teacher for help, asking
her/him to explain the subject by emphasizing it better, and to solve the test questions from easy to
difficult. In the next comment, it is recommended to repeat the subject and ask the teacher to teach
the subject again, while in the last comment, the student is advised to listen carefully to the teacher,
solve numerous questions and repeat the subject.
As a result, the students' advice for a student who is unsuccessful in mathematics focuses more on
solving questions, asking the teacher to repeat the subject, listening to the lesson more carefully,
and repeating the subject.

4. CONCLUSION AND DISCUSSION

This study investigated eighth grade middle school students’ causal attributions of success and
failure in mathematics. Attribution theories are based on the concept of getting explanations and
creating insights about the underlying causes of a person’s successful or unsuccessful activities
(Soriano-Ferrer & Alonso-Blanco, 2020). They relate these concepts to subsequent behaviours that
govern our motivational tendencies in our future actions (Banks & Woolfson, 2008; Fishman &
Husman, 2017; Hansen & Mendzheritskaya, 2017; Vuletich et al., 2019). Being aware of the nature
of students’ attributions, thinking about their reasons, and trying to replace negative attributions
with positive ones will affect the motivation of their future behaviour positively, and ensure to
improve their expectations for success in mathematics. In this context, we conducted this research
with 15 middle school students and obtained the following results:
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It can be asserted that the participant students consider working, that is, effort, as the most
important cause for success. That is a cause internal, unstable, and controllable. So, in their opinion,
if a student is successful, the most important cause for this is her/his effort (i.e., his/her hard work).
Listening carefully to the lesson and regular repetition are also among the important reasons.
Moreover, causes such as solving a large number of questions, ability and good planning are
emphasized by some students. It is seen that the ability, which is an internal, stable, and
uncontrollable cause, is expressed by very few students. However, it is quite interesting and open to
discussion that this reason comes to the fore prominently in studies conducted with both teachers
(Bastiirk, 2012) and student teachers (Bastiirk, 2016). Generally, studies report that teachers and
students express different qualities for student academic difficulties. The first ones perceive this
situation as more serious, permanent, and uncontrollable by students, while the second ones tend to
view students' personal failures as temporary and controllable (H. Wang & Hall). This has been
interpreted as an effort to get rid of the feeling of guilt given by the responsibility given to those
charged with teaching when things don't go as planned. The fact that teachers tend to punish their
students who show low performance due to lack of effort despite having high ability, than those
who have made effort despite low ability, shows that the degree of reward vs. punishment
administered by teachers change according to attributions type (effort vs. ability), and therefore they
do not have much expectation for students with lack of ability (Reyna & Weiner, 2001; Weiner &
Kukla, 1970).

On the other hand, some of the causes stated by the students for the successful student are also valid
for the unsuccessful student. Reasons such as lack of effort, not listening well and not repeating the
lesson are the most important reasons for the failure of the student. The last two of these are
internal, unstable, and controllable causes. However, an interesting result is that some reasons were
mentioned that were not in question for the successful student. It is seen that the internal causes
related to the attitude towards the mathematics lesson (disliking, indifference, anxiety, prejudice,
etc.) have emerged as the reasons for failure. Many studies have shown that emotional factors,
especially math anxiety, play a very important role in math achievement (Ho et al., 2000; Ma &
Kishor, 1997; McLeod, 1992; Miller & Bichsel, 2004). On the other hand, not solving enough test
questions also continues to be among the reasons for the failure of some students.

In many countries and cultures, there are no grand differences in attitudes towards mathematics,
such as the tendency of young children to love mathematics and the worsening of attitudes with
increasing age (Dowker et al., 2012; Ma & Kishor, 1997). However, national differences emerge
not only in actual mathematics achievement, but also in the context of whether their citizens
attribute mathematics to ability or effort and how much they attach importance to mathematics
(Stevenson et al., 1990). Differences between countries can affect math anxiety, although the
direction cannot be predicted exactly. In countries with a high level of education, students may have
low math anxiety because they are good, or because success in math is overemphasized, failure may
become more threatening and anxiety level may therefore be high (Dowker et al., 2016). In
countries such as Korea and Japan, where the preparation process for national entrance exams is
quite overwhelming and similar to Turkey in these aspects, students have high math anxiety despite
being successful, and countries with high education levels such as Finland, Netherlands,
Liechtenstein, and Switzerland students have low anxiety despite their high success (J. Lee, 2009).
Although the reason for the differences is not entirely clear, we, like Tan and Yates (2011), think
that the pressure to be successful in exams in the Asian countries and in our country increases math
anxiety, and even ends up many students’ math life. In the study conducted with Turkish senior
high school students (18-19 aged) preparing for the university entrance exam (Bastiirk & Yavuz,
2010), where test anxiety is much higher, the results that emphasize the effect of negative thoughts
towards mathematics on success or failure in mathematics confirm the continuity of the problem.
Students’ showing themselves as the underlying reason for their success was interpreted as showing
more effort. This is an internal, unstable, and controllable cause.
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In addition of themselves, they give the biggest share of success to teacher, and mother (i.e., family
effect) which are external, stable, and uncontrollable causes. The fact that the students link success
to external causes such as teachers and mothers, and link failure to not working enough, lack of
repeating, etc. internal causes, are similar to the results of studies conducted with Japanese and
Taiwanese students (Mori et al., 2011). Mori et al. (2011) explained this by connecting with some
cultural codes among students, such as students' high respect for teachers and a tendency to self-
criticism in Asian culture. In case of failure to solve a mathematical problem, the strategies most
highlighted by the students are to ask the teacher, or if they did not understand the topic at all, ask
her/him to teach the topic again, and work, and solve more questions until they understand the
topic. In addition, there are students who ask for help from their relatives, insist on solving the
question until they are solved, or act according to the type of question.

Pan et al. (1994) state that thoughts, beliefs, and values can act as “behaviour principles that
function as standards of desirable ends and of the means to achieve those ends” (p. 20). Although
causal attribution theory provides an adequate framework for classifying attribution factors, the
issue of differentiation of attributions is open to debate, as some researchers question (Bishop &
Cao, 2001). When people have different cultural backgrounds, cultural factors play a role in
differences as well as personal factors. People’s beliefs, self-efficacy, attributions, and values can
change in the context of their cultural groups. For instance, Scholz et al. (2002) reported that
persons from collectivist cultures (e.g., Far East countries) have lower self-efficacy than those from
individualistic cultures (e.g., western countries). For this reason, as Turkish students have different
beliefs and values from their peers in other countries culturally and in the context of the
expectations of the society they live in, the way they make judgments such as attribution may be
different. In this context, the students’ loud emphasis on solving more questions as a reason for both
success and failure makes us think that this issue should be discussed in the context of our country's
conditions. It is an undeniable fact that the social environment of the individual, her/his teachers,
parents, close environment, and peers will have a significant impact on the formation and placement
of attributions.

Many variables are effective in the selection of the concepts to be taught in schools. These are the
type of society, the form of government, the state of the education system, technological
development level, teacher training policy, etc. can be sorted. In the context of the didactic
transformation theory, Chevallard (1985) calls the place where the education system, where these
educational objects are selected, and its social environment meet, “noosphere”. Therefore, national
exams that have such an impact on the society (university entrance exams, high school entrance
exams, etc.) are also an effective variable in the selection of the concepts to be taught in the
noosphere (Bastiirk, 2006). The scope of such exams is often not in harmony with the curriculum in
schools and requires special and intensive preparation (Bastiirk, 2010). It affects the teaching given
in schools, and this effect can be negative most of the time (e.g., encouraging practical but
mathematically weak solution methods) (Bastiirk, 2011). Our study group in this research consisted
of 8" grade students at middle school. Since these students were generally preparing to the national
high school entrance exam (a competitive exam comprising of only multiple-choice questions to
study at the most preferred high schools by the society), themselves, their teachers, and their
families live the pressure of this exam. Therefore, it is not hard to estimate that these students have
heard from many stakeholders the advice that they often have to solve too many questions in
multiple choice form, in order to be successful in the exam at almost every opportunity.
Consequently, we can state that a variable in the noosphere (national entrance exams) is effective in
shaping students' success and failure attributions.

On the other hand, the advice given by the students to the one who is unsuccessful in mathematics
supports their attributions in other questions. It is possible to cite these as solving more questions,
asking the teacher to teach the subject again, listening to the lesson more carefully and repeating it.
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These are similar to the causes for and strategies to be developed against student’s mistakes
expressed by mathematics pre-service teachers in Bastiirk’s (2009) study. This study reveals that
when the causes for the mistakes are seen as the learner, the strategies developed against them are
learner-centred (such as listening again, completing the missing knowledge, studying enough, etc.).
Considering that the influence of teachers in the formation of student causal attributions is
undeniable, this similarity is not surprising. As C. M. Clark and Peterson (1986) stated, teachers'
most important beliefs about their students are those related to their perceptions of the causes of
their behaviour. These beliefs, perceptions, attitudes, and expectations have a role in determining
the behaviour of teachers towards their students, especially towards low-achieving students
(Brophy, 1985). In this context, it is highly likely that teacher attitudes towards a particular student
will guide the teaching methods and strategies to be chosen each time (Ainscrow, 1998). As stated
in the recommendations section, examining this with future studies will provide a better
understanding of the relationship between students’ causal attributions and teachers’ classroom
instructions.

5. RECOMMENDATIONS
The current research has revealed important research topics for future studies. These can be briefly
summarized as follows:

o Since a qualitative approach was adopted in the present study, the number of students in the
study group is limited. Therefore, it is not possible to generalize, and this is not intended. However,
closed-ended questions can be prepared based on the categories determined within the scope of the
research, and generalizable results can be obtained by applying them to a larger number of students.

o Although the effects of the nature of mathematics in schools, and the expectations of
teachers are seen in the causal attributions of the students, this situation is limited only to the
answers they gave to the interview questions. In-class practices can be examined with research

designed in different patterns, and the extent of their impact on attributions can be revealed more
clearly.

o The participant students considered solving numerous questions as an important cause for
success or failure. This made us think that these questions should be examined at different variables
or in the context of different theoretical frameworks to be adopted by considering their type,
mathematical qualifications, contributions to learning etc. At the same time, investigating the
content of the national high school entrance exams in terms of their impact on teaching in schools
can provide a better understanding of the nature of students’ and teachers’ attributions.
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