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Kürşat Yenilmez, Nuray Girginer and Özlem Uzun
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Abstract

In this study the relationship among mathematics anxiety, mathe-
matics attitude, and mathematics success of the Faculty of Economics
and Business Administration students were examined. The sample of
the study included 1440 students from the Business Administration,
Economics and Finance departments of nine universities in Turkey. The
‘Math Anxiety Scale’ and ‘Math Attitude Scale’ instruments were used.
Demographic information form which was prepared by the authors of
this paper was also used. The variance analysis, chi-square, independent
samples, t test techniques were used for statistical analyses. Accord-
ing to the results of the analyses, there is no relationship between the
level of mathematics anxiety and gender, but the level of mathematics
anxiety, department, class, mathematics success and general academic
success are related. The Finance department students have higher level
of mathematics anxiety than the others. While the mathematics success
is decreasing, the level of mathematics anxiety is increasing. However,
while the level of mathematics anxiety is increasing, the general aca-
demic success is also increasing. Finally, we presented some special
strategies for studying mathematics, doing homework, and taking ex-
ams in an aim to avoid from the math anxiety.
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1 Introduction

Economic stability of a country is related with the education level of the
economists in that country. The higher quality of education economists have,
the more contribution they make to their countries’ economy. The faculties of
Economics and Business Administration take on the mission of educating the
economists in Turkey. Many attributes of these faculties give a direction to
Turkish economy. Because of this, the quality of education in those faculties is
important. The mission of the faculty of Economics and Business Administra-
tion is to develop national business leaders with management knowledge, skills
and values necessary to work efficiently and responsibly in a changing global
economy. To this end, the faculty, staff and students work together to promote
professionalism and integrity in all their graduates, attributes that will pre-
pare their students for real roles of leadership and accomplishment, and make
them stand out among business school graduates.The faculty of Economics
and Business Administration is making a significant contribution to business
and the professions through its teaching, research and connections with the
business world. Through their extensive range of quality programs for under-
graduate students, these faculties can be leader in the broad discipline areas
of Finance, Economics, and Management.

The faculty has a commitment to educate and train students who are
goal-oriented, hardworking and who have the foresight to be locally relevant
and globally competitive. Their locations in the nation’s capitals and cor-
porate/business headquarters place them ahead of many of their competitors
and grant their students an opportunity to be exposed to the real world of the
public and private sectors.

In this study we examined the only Business Administration, Economics,
and Finance departments of the faculties of Economics and Business Admin-
istration.

The department of Business Administration provides undergraduate stu-
dents majoring and minoring in business with management education that
enhances their career potential. With emphasis in teaching, advising, contin-
uous improvement in curriculum and applied research activity, they prepare
their graduates with knowledge and skills necessary to succeed in the public
and private sectors. The schools of Business Administration are professional
schools that seek to better society by developing leaders in the world of practi-
cal affairs. They create and deliver general-management educational programs
and conduct and publish research to advance the knowledge and practice of the
business community. Their goal is to be an international leader in management
education widely recognized in the business and academic communities.

Economic problems center around the utilization of limited resources to
provide goods and services for society. As a social science, economics is con-
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cerned with people in their roles as economic decision makers. Economists
study how business and personal decisions are made under conditions of un-
certainty and incomplete information, and they provide insight into problems
involving both short- and long-term planning, such as investment and sav-
ings decisions. A strong grounding in both theoretical and applied aspects
of economics allows students to use their knowledge to understand economic
behavior and provides a basis for evaluating economic policy. Economists are
employed by banks and other financial institutions, industrial corporations,
consulting firms, international organizations, and government agencies at all
governmental levels, as well as by colleges and universities. Graduate study
is necessary to prepare for a career as a professional economist. The Ph.D. is
usually required for academic careers in four year institutions and for higher
level positions in economic agencies of the government. In pursuing an eco-
nomics concentration, students develop analytical skills, a strong quantitative
background, and clarity and precision of thought and expression. Students
also gain knowledge of economic institutions and an understanding of how a
complex economic system works. These abilities may be applied to job respon-
sibilities in a variety of sectors and occupational groups.

The finance discipline can be classified into three areas: managerial, invest-
ments, and markets and institutions. This business field is for students who
want to understand the financial implications inherent in virtually any busi-
ness decision. The departments of Public Finance prepare their students for
careers in corporate management, depository institutions, investment manage-
ment, and financial services. The research and external activities of the public
finance faculty keep them on the leading edge of financial theory and prac-
tice. This translates into excellent learning opportunities for students who
may choose from a wide spectrum of courses. These departments strive for
becoming faculties whose members have received international recognition for
their leading-edge contributions to knowledge in the field. Their collective ex-
pertise spans diverse areas, including corporate finance, international finance,
financial institutions, global financial policy, investments, investment banking,
derivatives, financial restructuring, and financial engineering. Graduates of the
department of Public Finance consult with global corporations and national or
international organizations, including the World Bank, International Monetary
Fund, and the United Nations, and help lead influential finance associations.

It is doubtless that mathematics education is very important for careers of
graduates of these departments.

There are important studies about the math anxiety and math attitude
in literature. A number of books and guides have been written to help kids
and parents in overcoming anxiety about mathematics. Many times parents
pass along their own fears about math to children inadvertently. But this is a
different research topic.
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There are many problems about the mathematics education in Turkey. Two
of the most important problems are student’s math anxieties and negative
math attitudes. Despite of this, there are a few studies about learning and
teaching mathematics. Math anxiety and math attitude play very important
role in student’s mathematics success.

There can be a relationship among the math anxiety, math attitude and
mathematics success of the students of the faculty of Economics and Business
Administration. Examination of this relationship is needed for higher quality
in mathematics education in these faculties. We will search for the relationship
among the math anxiety, attitude and mathematics success of the students in
graduate school of business from a point of view concerning their demographic
aspects. Some studies in literature about these relationships are given in the
following section.

1.1 Mathematics Anxiety and Attitude

Anxiety is an emotional state of individuals in which people feel uneasy, ap-
prehensive, or fearful. Math anxiety is a feeling of intense frustration or help-
lessness about one’s ability to do mathematics.

Math anxiety has been defined as feelings of tension and anxiety that in-
terfere with the manipulation of numbers and the solving of mathematical
problems in a wide variety of ordinary life and academic situations. Math
anxiety can cause one to forget and lose one’s self-confidence (Tobias 1993).

Students experience extreme discomfort and feelings of anxiety when think-
ing or doing mathematics and the term commonly used to describe this con-
dition is mathematics anxiety. It can occur in all levels of education from
primary school to higher education and, once established, can persist for life,
interfering with everyday activities involving numeracy and further learning of
mathematics.

Math anxiety usually comes from negative experiences in working with
teachers, tutors, classmates, parents or siblings. Other times the anxiety comes
from stress or a personal problem that was going on at the same time s/he was
learning a particular concept. In this case, s/he associates math with whatever
was going on at that time.

Mathematics anxiety is a concept that has stimulated increasing interest
from researchers since the late 1970s (Reyes 1984). An often quoted definition
of mathematics anxiety is that of Richardson and Suinn (1972) who describe it
as “feelings of tension and anxiety that interfere with the manipulation of num-
bers and the solving of mathematical problems in a wide variety of ordinary life
and academic situations”. Williams (1988) favors the more concise description
of mathematics anxiety as being ‘both an emotional and a cognitive dread of
mathematics’. In each of these definitions, mathematics anxiety is considered
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to be a form of state anxiety that is specific to mathematics instruction and
mathematics-related activities and that it is debilitative in nature in that it
can interfere with mathematics performance and inhibit subsequent learning.

The symptoms of math anxiety are;

a) Panic: Students have a feeling of helplessness. They feel that a brick
wall has come down and they will never do better and have reached their limit
in math.

b) Paranoia: Students have a feeling that everyone knows the answer except
them. They feel they have been faking math for years and everyone knows it.

c) Passive: They have an attitude that either they have a math mind or
they don’t. There is nothing they can do to become better in math. They sit
back and don’t take action.

d) Lack of confidence: They don’t trust their intuition. They rely on
memorizing rules instead of understanding the concepts (Le Moyne 2003).

Many students who have trouble with mathematics have the perception
that their difficulties are so unique that no other person understands them or
has similar problems. That is not the case. A great numbers of students have
difficulties with mathematics. Perhaps half of the adults with responsible jobs
survived the same kinds of difficulties. Math anxiety is a common problem.
One way to better understand it and its effects is to hear the stories of others,
how they became anxious, and what they have done about it.

Math anxiety is a pervasive problem in today’s society. Many students
learn math anxiety at home, before ever starting school. Few students have
survived the school without meeting a mathematics teacher who was uncom-
fortable with some concept in the curriculum. Though mathematics is difficult
to teach/learn, it seems that math anxiety can be taught/learned almost by
osmosis (Tingley 1997).

The Curtain’s (1999) research confirms that pressure of timed tests and risk
of public embarrassment has long been recognized as sources of unproductive
tension among many students. Three practices that are a regular part of the
traditional mathematics classroom and cause great anxiety in many students
are imposed authority, public exposure and time deadlines. Although these are
a regular part of the traditional mathematics classroom, they cause great deal
of anxiety. Therefore, teaching methods must be re-examined. Consequently,
there should be more emphasis on teaching methods which include less lecture,
more student directed classes and more discussion.

Studies have shown math anxiety is most often learned in school situations.
Then school situations maintain it. The person cannot get over math anxiety
by avoiding math. To overcome math anxiety, s/he has to deal more effectively
with it in similar types of school situations. The secret to doing that is to gain
control over those situations.

By about age 12, students who feel threatened by mathematics start to
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avoid math courses, do poorly in the few math classes they do take, and earn
low scores on math-achievement tests. Some scientists have theorized that
kids having little math aptitude in the first place justifiably dread grappling
with numbers. That conclusion doesn’t add up, at least for college students,
according to another study. On the contrary, people’s intrusive worries about
math temporarily disrupt mental processes needed for doing arithmetic and
drag down math competence, report Mark H. Ashcraft and Elizabeth P. Kirk,
both psychologists at Cleveland (Ohio) State University. Math anxiety exerts
this effect by making it difficult to hold new information in mind while si-
multaneously manipulating it, the researchers hold. Psychologists regard this
capacity, known as working memory, as crucial for dealing with numbers.

“Math anxiety soaks up working-memory resources and makes it harder
to learn mathematics, probably beginning in middle school,” Ashcraft says.
They ran three experiments, each with 50 to 60 college students. Experiments
included roughly equal numbers of male and female students who cited low,
moderate, or high levels of math anxiety on a questionnaire. These three ex-
periments found that high math anxiety translates into poorer performance on
an unconventional number-manipulation task that also taxed working mem-
ory. Earlier studies have found that math anxiety temporarily boosts heart
rate and other physical indicators of worry, notes psychologist David C. Geary
of the University of Missouri in Columbia. Psychological therapies that reduce
math worries improve math performance, he adds (Bower 2001).

Anxiety manifests itself in different ways. Some students are jittery; some
look calm and resigned to poor performance. Some race through tests and
assignments, others avoid as much as they can. But however it manifests
itself, math anxiety is truly unpleasant. Psychologists report that given a
choice of pain or anxiety, people choose pain. There are many causes, but
some of it comes from the nature of mathematics itself. Math, more than
any other subject, requires us to think clearly, cleanly, and often abstractly.
Therefore, there’s no formula for us to follow, and it is challenging in ways we
can’t completely prepare for (Sutton 2003).

Having anxious moments is a common occurrence and those moments often
interfere with our performance. Math anxiety is often a complex, long-standing
problem. Many people, who believe they are math anxious, are in reality, test
anxious or poor math test-takers, and once they deal with these problems,
they can be very successful in math.

Attitude is another important concept about learning mathematics. At-
titudes affect everything that you attempt. They affect your relations with
other people and your openness to new experiences. If your attitude toward a
task is positive, you will most likely enjoy the process of doing it and look for
opportunities to do it. If your attitude is negative, you will most likely avoid
or delay the occasion of doing it and, if you must do the task, you will prob-
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ably not enjoy it or do well at it. Your attitude toward mathematics affects
how well or how often you do it, and how much enjoyment you derive from
it. Many students taking mathematics courses in college have a negative at-
titude toward mathematics that can be described as ‘math anxiety’ or ‘math
avoidance’. But this difficulty is not related to ability but rather is related
to the attitudes that are held about math. If you feel you have this fear of
mathematics, it is important to recognize that you can change the attitudes
that cause fear and prevent mathematical competency (OCCC 2005).

Little consensus exists in the research literature concerning the relationship
between attitude toward mathematics and achievement in mathematics. To
assess the magnitude of this relationship, the researchers conducted a meta-
analysis to integrate and summarize the findings from several primary studies.
The statistical results of these studies were transformed into a common effect
size measure, correlation coefficient. This relationship was found to be depen-
dent on a number of variables: grade, ethnic background, sample selection,
sample size, and date of publication. Gender did not have a significant effect
on the relationship, nor were there any significant interactions among gender,
grade, and ethnic background. The researchers discuss the findings in compar-
ison to previous narrative reviews and meta-analyses, and draw implications
for practice and further research (Ma and Kishor 1997).

Unfortunately, some high school students do not have mastery of basic
arithmetic. And certainly it makes it challenging to teach students algebra,
for example, if they do not have a strong foundation of basic skills. However,
to continue to repeat this kind of arithmetic with them at the expense of
letting them deal with challenging mathematics is likely to lead to their never
progressing much further. We have all seen too many examples of students
who get such a negative attitude about mathematics and their ability to do
mathematics that they leave it (and sometimes school) at the earliest possible
moment.

Recently, Randhawa, Beamer, and Lundberg (1993) found that general-
ized math self-efficacy mediated the effect of various math attitudes on math
achievement. However, their generalized math self-efficacy was the composite
score of the three subscales of the Mathematics Self-Efficacy Scale (MSES)–
judgments of capability to solve math problems, complete math-related tasks,
and succeed in math-related courses.

Kabiri and Kiamanesh’s (2004) study was designed in order to investigate
the role of personal variables such as math self-efficacy, math attitude, math-
ematics anxiety and prior math achievement on students’ math achievement
using a causal path analytic model and to identify the direct and indirect ef-
fects of these variables on each other. The refined model revealed that math
self-efficacy had the most effect on math performance than did math attitude
and mathematics anxiety. Math self-efficacy also mediated the effect of math



2004 K. Yenilmez, N. Girginer and Ö. Uzun

attitude and mathematics achievement. With regard to the inclusion of math
anxiety in the model, it can be concluded that math anxiety mediates the ef-
fect of math self-efficacy and math attitude on mathematics performance. In
addition, math attitude had a strong effect on math anxiety.

The purpose of the Kiamanesh, Hejazi and Esfahani’s (2004) study was
to investigate the predictive and mediational role of self-efficacy beliefs and
to identify the direct and indirect effects of mathematics self-efficacy, math
self-concept, perceived usefulness of mathematics, math anxiety and gender
on math performance. Results from path analysis revealed that math self-
efficacy was more predictive of math performance than was math self-concept,
perceived usefulness of mathematics, or gender.

Fennema and Sherman (1976) incorporated perceived usefulness into their
Mathematics Attitude Scales, and researchers have used these and other scales
to demonstrate that perceived usefulness is consistently related to math per-
formance (e.g., Armstrong 1985). As was the case with math confidence, cor-
relations were generally moderate. As expected, students’ perceived usefulness
of mathematics is also related to the confidence they express in their ability
(Hackett and Betz 1989; Lent, Lopez and Bieschke 1991), (Pajares and Miller
1994).

The problem of this research is to determine the relationships among math-
ematics anxiety, mathematics attitude, and demographic aspects of the stu-
dents in Faculty of Economics and Business Administration in Turkey.

1.2 Aim of The Research

The major purpose of this study was to determine changes in mathematics
anxiety and attitudes from several universities in Turkey. A secondary purpose
was to determine whether these changes were dependent on age, gender, class
level, and mathematics success of the students. The following questions have
been asked for these purposes;

1. What is the mathematics anxiety level of the students in Business
Administration, Economics, and Public Finance departments of the faculties
of Economics and Business Administration?

2. Which dimensions are effective on attitudes of students of Social
Sciences towards mathematics?

3. Do mathematics anxiety levels and mathematics attitudes of stu-
dents in Business Administration, Economics, and Finance departments vary
according to the following;

a) gender, b) department, c) class level, d) general success
level, e) mathematics success level
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1.3 Importance of The Research

Developing positive attitudes towards math classes and decreasing the level
of anxiety vary depending on various factors. However, the real factor in
the classroom is the teacher. S/he possesses an important position as his/her
education method is characteristic in emphasizing the success and transforming
failure into a positive state in terms of determining the attitude and anxiety
level of the students towards math classes. Therefore, it is important that
the teacher uses appropriate education methods on his/her students so as
not to cause them experience mathematics anxiety problems. This research
bears importance in terms of determining mathematics anxiety problems of
students of administrative sciences who will also make use of mathematics in
their future business lives when they graduate. In this context, this research
may initiate some other studies for the rearrangement of education approaches
in teaching mathematics in a way to eliminate mathematics anxiety problems
and to develop mathematics attitudes of students.

1.4 Assumptions and Limitations of The Research

It is accepted that students who participated in the research reflected their
real feelings and opinions while giving answers to questions included in the
measurement tools.

This research is limited to students of Business Administration, Economics,
and Finance departments of 9 state universities located in different geograph-
ical regions of Turkey in 2003-2004 Academic Year Fall Term.

2 Method

The relational scanning model was used in the research.

2.1 Sample of The Research

The research field is comprised of students enrolled in 1st, 2nd, 3rd and 4th
years of Business Administration, Economics, and Finance departments of Fac-
ulties of Economics and Administrative Sciences of state universities in Turkey
in the 2003-2004 Academic Year Fall Term. As it would be time consuming
and unfeasible to contact and include all students currently attending social
sciences branches of 50 active state universities in the related period, each of
these state universities located in seven different geographic regions has been
accepted as a stratum. Considering that mathematics anxiety and attitudes
of students from 9 state universities, which were selected by simple random
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sampling method, may vary according to their departments, a gradual sam-
pling method depending on strata was performed by attaching a sub stratum
to each department. The volume of sampling was determined so as to include
1620 persons comprising of 15 students from 1st, 2nd, 3rd and 4th years of
each department. However, 1440 students out of 1620 have been reached.

2.2 Data Collection Tools

Business Administration, Economics and Finance undergraduate students were
applied a three-section questionnaire form at the stage of data collection.
Mathematics Anxiety Scale, adapted to Turkish culture by Erol with refer-
ence to ‘Math Anxiety Rating Scale –MARS-A’ developed by Richardson and
Suinn (1972), was utilized for measurement of students’ mathematics anxiety
levels. Mathematics anxiety scale is a fivefold Likert-type scale including 45
items whose validity and reliability studies have been completed (Erol 1989).
Participants are asked to choose one of the five situations which are ‘always’,
‘frequently’, ‘sometimes’, ‘rarely’ and ‘never’ for each of the 45 items in the
MARS-A anxiety scale. The answers are scored from 5 to 1 respectively while
calculating the scale scores. High scores indicate high level of mathematics
anxiety and low scores indicate low level of anxiety as per the total score re-
sults. In this study average anxiety scores of subjects are taken as basis instead
of total anxiety scores, and anxiety levels are classified as ‘low level of anxi-
ety’, ‘medium level of anxiety’ and ‘high level of anxiety’ according to average
anxiety scores obtained. The inner consistency coefficient determined by the
alpha correlation which is a generalized form of 20 formulas of Kuder Richards
is .91. Another inner consistency test of the scale is performed by item – total
score correlations technique. Item – total score correlations are between the
range of .21 and .66 except for two items.

The students were also applied the mathematics attitude scale of 30 items
included in the same questionnaire form for determining attitudes concerning
mathematics. Mathematics Attitude Scale is a fivefold Likert-type scale de-
veloped by Baykul. Cronbach alpha coefficient of the scale whose validity and
reliability studies have been completed is .96 (Baykul 1990).

Besides these two scales, a demographic information form prepared by the
researchers was also used for determining the demographic characteristics of
students. The demographic information form includes questions relating to
gender, department, class level, educational background of parents, general
level of success, mathematics success.
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2.3 Data Analysis

Mathematics anxiety levels of students attending faculties of Economics and
Administrative Sciences of state universities in Turkey were examined accord-
ing to their genders, departments, class levels, educational background of par-
ents, type of graduated high school, mathematics success and general academic
success. Independent samples t test was used for analyzing whether average
scale scores obtained by Mathematics Anxiety Scale and Mathematics Atti-
tude Scale varied according to gender. One-way variance analysis was utilized
for testing the difference between average scores of Mathematics Anxiety Scale
and Mathematics Attitude Scale, and class levels, educational background of
parents, type of graduated high school, level of mathematics success and gen-
eral level of academic success. Tukey Test was also applied for determining
the groups among which there was difference on condition that the obtained
F value was considered significant.

Chi-square test was applied to variables, which were on nominal and ordinal
measurement level, for determining whether student’s level of mathematics
success concerning the last term and students’ general level of academic success
were related to their departments.

Data analysis was performed on computer with SPSS 9.0 software package
and the significance level was taken as .05 for all statistical tests.

3 Results

Data obtained by applying the questionnaire form comprised of Mathemat-
ics Anxiety Scale, Mathematics Attitude Scale and Personal Information is
summarized in the following tables in values of frequency and percentage.

Of the 1440 students who have been applied the questionnaire form are 696
are female (48,3%) and 744 are male (51,7%). The average of anxiety scale
average scores is 2,4417 and standard deviation is 0,47063 as per the answers
given to 45 items prepared in the form of fivefold Likert-type. Anxiety levels
are between the following ranges for average scores of anxiety scale; low level
of anxiety between 1,00-2,25, medium level of anxiety between 2,26-3,25 and
high level of anxiety between 3,26-5,00. Medium level of mathematics anxiety
is observed in each of the three departments in terms of percentages (Table 1).
(19% for Business Administration, 20,6% for Economics and 1,7% for Finance).
High level of mathematics anxiety is mostly observed in students of Finance
departments (2,2% for Finance, 1,9% for Business Administration and 1,7%
for Economics) and low level of mathematics anxiety is mostly observed in
students of Economics departments (13,8% for Finance, 13,1% for Business
Administration and 9,7% for Finance)
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Students were asked about their mathematics success scores and general
academic success (transcript) scores concerning the last term by means of the
questionnaire and the following ranges were used; 0-49, 50-59, 60-69, 70-74, 75-
79, 80-84, 85-89, 90-100. These scores were rearranged so that scores between
0-49 indicate failure, 50-59 indicate low level of success, 60-79 indicate medium
level of success and 80-100 indicate high level of success. When mathematics
anxiety levels are compared in terms of mathematics success and general aca-
demic success as per the rearranged success ranges (Table 2 and Table 3), we
may state that high level of mathematics success corresponds to lower levels of
mathematics anxiety. For example, 3.1% of Business Administration students
are comprised of students who have been highly successful in math classes and
who have low level of anxiety at the same time. The situation is more explicit
considering success levels and anxiety levels of Finance students. Finance stu-
dents who fail or who are not successful enough in math classes (2.4% and
7.1%) have higher average level of mathematics anxiety compared to students
from other departments.
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There are some first-year students among those applied the questionnaire
form that do not yet have any record concerning math classes and general
academic success. Therefore, mathematics success levels and general academic
success levels, and anxiety levels of students attending 2nd, 3rd and 4th years
have been rearranged in Table 2a and Table 2b.

When academic success levels and anxiety levels are compared in terms of
departments, it is observed that mathematics anxiety levels of students with
low academic success increase as their academic success levels decrease. For
example, 7.1% of Finance students with low academic success have average
level of mathematics anxiety; however, 1.9% of those with high academic suc-
cess have the same level of mathematics anxiety. Students with high academic
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success among the three departments are students of Business Administration
department (Table 3a and Table 3b).

One-way variance analysis was used to examine whether average scores of
mathematics anxiety scale vary as per the departments. One-way Anova test
and Tukey multiple comparison test results are presented in Table 4.
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Upon examining Table 4, the difference among average mathematics anx-
iety scores of students according to departments was found 0.05, which is
significant. Tukey multiple comparison test was performed in an aim to show
among which departments the mentioned difference exists. A significant dif-
ference was found between Finance students and Business Administration stu-
dents in terms of average anxiety scores. In other words, Finance students have
higher average anxiety scores than students of other departments. However, no
significant difference was found among departments in terms of mathematics
attitudes of students (F=0.043, p=0.958).

According to the result of one-way variance analysis performed in an ef-
fort to determine whether mathematics anxiety of students varies as per class
levels, a difference was found in mathematics anxiety averages of students in
terms of class levels (p¡0,05) (Table 5). A difference was found between math-
ematics anxiety averages of 4th-year students and those of 1st, 2nd and 3rd
year students according to Tukey multiple comparison test. Thus we may state
that average anxiety scores of 4th-year students are lower when compared to
those of other class levels, and this leads to a difference.
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According to the result of one-way variance analysis performed in an effort
to determine whether mathematics attitude of students varies as per class
levels, no difference was found in average mathematics attitudes of students in
terms of class levels (p¿0,05) (Table 6).



Mathematics anxiety and attitude level ... 2013

According to the result of one-way Anova test performed in an effort to
determine whether the type of graduated high school has an effect on mathe-
matics anxiety and attitude of students, no statistically significant difference
was found between the type of graduated high school and mathematics anxiety
(F=0.335, p=0.855); however, average scores of mathematics attitude scale of
students graduated from vocational high schools are different from those grad-
uated from Anatolia science high schools. Mathematics attitude of students
graduated from vocational high schools is higher. The related results are pre-
sented in Table 7. Table 8 : One-way ANOVA and Tukey Test Results for
Scores of Mathematics Anxiety
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One-way Anova analysis was performed in order to determine whether ed-
ucational background of parents has any effect on mathematics anxiety and
attitudes of students. Educational background of fathers has a statistically
significant effect on both mathematics anxiety and mathematics attitudes of
students. As a result of Tukey multiple comparison test performed in an aim
to determine the education levels of fathers which lead to a difference in both
average scale scores, it was determined that literacy, which is the lowest level
of education, leads to a difference in mathematics anxiety and that students
whose fathers are only literate in terms of educational background have high
level of mathematics anxiety. It was also determined that mathematics at-
titudes of students whose fathers are university graduates are different than
other students whose fathers are primary school and high school graduates,
and that those attitudes of fathers with different educational backgrounds in-
fluence mathematics attitudes of students (Table 8).

Educational background of mothers only affects mathematics attitudes of
students. However, educational background of mothers does not have a sig-
nificant effect on mathematics anxiety of students (F= 1.122, p= 0.345). As
education levels of mothers increase, mathematics attitudes of students also
show a positive increase (Table 9).
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According to the result of one-way variance analysis performed in an effort
to determine whether scores of Mathematics Anxiety Scale and Mathematics
Attitude Scale vary as per mathematics success levels of students, the difference
between the average scores of both scales is significant. According to Tukey
test performed to determine the level at which the difference exists, mathe-
matics anxiety of students with low level of mathematics success is higher than
those with medium and high success. Similarly, as mathematics success level
increases, mathematics attitude also gets better (Table 10).

According to the result of one-way variance analysis performed in an effort



2016 K. Yenilmez, N. Girginer and Ö. Uzun

to determine whether scores of Mathematics Anxiety Scale and Mathematics
Attitude Scale vary as per general academic success levels of students, the
difference between the average scores of both scales is significant. According
to Tukey test performed in order to determine the level at which the differ-
ence exists, the decrease in academic success increases mathematics anxiety.
Mathematics anxiety of students with low level of academic success is higher
when compared to other levels of academic success. Similarly, mathematics
attitudes of students with high level of success are also positive (Table 11).

Independent samples t test was used for analysis of whether scores of Math-
ematics Anxiety Scale and Mathematics Attitude Scale are different depending
on gender. Results of the analysis are presented in Table 12.
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Levene test was used for analysis of whether variances of the two groups are
equal before applying t test for determining the difference between scores of
Mathematics Anxiety Scale and Mathematics Attitude Scale according to gen-
der. It was agreed that variances are significantly different (0,05) for average
scores of Mathematics Anxiety Scale. It was also agreed that there is no
difference between average scores of mathematics anxiety of male and female
students as a result of two-way t test performed according to the different vari-
ance assumption (t= 0.987, p¿0,05). The variation of mathematics attitudes
according to gender was found to be statistically significant considering that
variances are equal for average scores of Mathematics Attitude Scale (t=2.475,
p¡0.05).

We have classified the scores of students’ math class successes as of the last
term as unsuccessful (0-49), low success (50-69), medium success (70-84) and
high success (85-100). Thus, an ordinal variable was obtained as mathematics
success level. First-year students who do not yet have any math score as of the
date of research have been involved in the assessment as a separate group. Chi-
square test was used for analysis of whether mathematics success is dependent
on gender, department, class, type of graduated high school and educational
background of parents. Chi-square test results between mathematics success
and other demographic variables in the questionnaire are presented in Table
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13. It is observed that there is a statistically significant relationship between
math class success of students and the mentioned variables.

4 Discussion

Medium level of mathematics anxiety is observed in each of the three de-
partments in terms of percentages according to the determined anxiety levels.
High level of mathematics anxiety is mostly observed in students of Finance
departments (2,2% for Finance, 1,9% for Business Administration and 1,7%
for Economics) and low level of mathematics anxiety is mostly observed in
students of Economics departments. Finance students have higher average
anxiety than students of other departments. This may be due to the fact that
Finance students have lower scores in university entrance exams when com-
pared to students of other two departments. In other words, we may state that
mathematics anxiety of students with lower secondary educational background
is higher than the others. However, there is no difference among departments
in terms of mathematics attitudes of students.

Average anxiety scores of 4th-year students are lower than other classes,
thus leading to a difference. This may be due to the fact that 4th-year students
have already attended all math classes in the previous years and have success-
fully completed their courses. Averages of mathematics attitudes in terms of
class levels show no difference.

While type of graduated high schools has no statistically significant ef-
fect on mathematics anxiety, average scores of mathematics attitude scale of
students graduated from vocational high schools are different from those grad-
uated from Anatolia science high schools. Vocational high school graduates
have a more positive attitude towards mathematics when compared to grad-
uates of other high schools. This result may be associated with the fact that
weekly math class hours of vocational high schools are considerably lower than
those of other school types.

It was determined that literacy, which is the lowest level of education, leads
to a difference in mathematics anxiety and that students whose fathers are only
literate in terms of educational background have high level of mathematics
anxiety. It was also determined that mathematics attitudes of students whose
fathers are university graduates are different than other students whose fathers
are primary school and high school graduates, and that those attitudes of
fathers with different educational backgrounds influence mathematics attitudes
of students.

On the other hand, educational background of mothers only affects math-
ematics attitudes of students. However, educational background of mothers
does not have a significant effect on mathematics anxiety of students. As
education levels of mothers increase, mathematics attitudes of students also
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show a positive increase. These results relating to education levels of parents
are quite normal. As education levels of parents increase, they provide more
support and attach more importance to the child and his/her education, thus
ensuring the child to develop positive attitudes towards math classes. And
mathematics anxiety decreases accordingly.

Mathematics anxiety of students with low level of mathematics success is
higher than those with medium and high success. This situation may be inter-
preted as students with low mathematics success getting anxious about being
successful in math classes upon thinking that they would fail considering the
low scores they take. Another interpretation may be that students with high
mathematics anxiety would fail due to the anxiety they experience. Similarly,
as mathematics success level increases, mathematics attitude also gets better.

The decrease in academic success increases mathematics anxiety. Mathe-
matics anxiety of students with low level of academic success is higher when
compared to other levels of academic success. The abovementioned interpreta-
tion concerning mathematics success is also valid in terms of general academic
success. It is quite natural that students who are successful at academic level
do not get anxious about math classes as they do not about any other class.
Similarly, students with high academic success also have positive attitudes
towards mathematics.

It was determined that there is no difference between average scores of
mathematics anxiety of male and female students as a result of two-way t test
performed according to the different variance assumption. The variation of
mathematics attitudes according to gender was found to be statistically sig-
nificant considering that variances are equal for average scores of Mathematics
Attitude Scale. Thus, female students have more positive attitudes towards
math classes compared to male students.

Gardner’s (1997) research results show a positive change in attitudes using
technology and this new emphasis may influence many to make this difficult
curriculum change.

In the light of the research findings, we may make some suggestions in
an aim to help students of Business Administration, Economics, and Finance
departments of Faculties of Economics and Administrative Sciences decrease
their mathematics anxiety to a minimum level and to ensure them develop
positive attitudes towards math classes:

1. Students should be given sufficient time to take down notes, ask ques-
tions and express their own ideas in math classes

2. Students should be given the opportunity to adopt the process of prob-
lem solving, instead of being only taught the solutions to problems

3. Students should be given the opportunity to make exercises as much as
possible

4. Students should be given the opportunity to demonstrate and explain
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their research studies
5. Math classes should be supported with as many materials as possible
6. Students should be encouraged to use calculation devices such as calcu-

lators and computers in math classes.
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