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Abstract: The aim of this study is to develop an attitude scale for mathematics education courses via fuzzy
statistics. Researchers have determined the items of the scale by searching through the literature and expert
opinion has been taken. After that they have prepared a draft scale with 40 items. The scale has been conducted
on a total of 450 prospective teachers studying at Division of Mathematics Education and Department of
Primary Mathematics Education at the Faculty of Education in Hacettepe University and Bal kesir University.
Excel and SPSS 11.5 have been used for the analysis of research data. The operations built by fuzzy numbers
and fuzzy statistics are named as “fuzzy method”, while the operations built by normal numbers are named as
“classical method”. In consequence of fuzzy correlation analysis, the scale has been reduced to 38 items
dropping the two. Cronbach Alpha coefficiency of reliability is 0. 9473. In the fuzzy factor analysis of validity,
it was seen that the items of the scale were combined in six dimensions. According to fuzzy set theory, these
dimensions, unlike the classical method, cannot be distinguished in a certain way from one another.
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INTRODUCTION affiliation function. With the aid of this affiliation

As the science and technology develops, the the set. The definitions of fuzzy set and affiliation
application areas of fuzzy logic theory are expanded, as function are given below:
well. The concept of fuzzy set was first defined by Zadeh Suppose a “U” universal set has a subset “A”. In
in 1965. Since 1965, various articles and books have been this case, fuzzy set is defined as:
written on fuzzy set that have been applied in the area of
statistics, data-process and linguistics. Moreover, fuzzy  A = { (x, µ ) : x A, µ (x)  [0,1]}
sets have been used in various studies related with
science and technology. Fuzzy sets have been utilized in Fuzzy set A is correlation with two variables
statistics a lot. The first time fuzzy numbers were used in consisting of ordered evens. Here µ (x) is called affiliation
the discipline of statistics was in regression analysis by function. µ (x) points out the degree that any of x
[2]. Afterwards fuzzy sets have been applied in many elements in “A” set belongs to “A” fuzzy set [1]. 
methods in statistics. Many statistics have been Fuzzy set make partial affiliation to a set possible for
conducted in both theoretical and practical areas with the an element. If the value of function of affiliation equals to
development  of literature. The methods used in relation 1, this element absolutely belongs to the set. However, if
to fuzzy set are mean, standard derivation, variance the value equals to 0, the element doesn’t belongs to
analysis and regression analysis. Therefore, fuzzy fuzzy set. Or if the value of affiliation is between 0 and 1,
statistics can be utilized in measuring and evaluating in then this element is a partial member of fuzzy set.
education. A fuzzy set is called as “normalized” when the

Fuzzy cluster is a set of elements that have maximum affiliation degree of at least one x element in “A”
permanent affiliation value. It is characterized with the set reaches to 1. 

function, a value of 0 to 1 is appointed to each element of

A      A

A
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On the condition that “U” universal set equals to real The attitude should be determined with the most
numbers; to make the ‘A’ fuzzy set a convex, then the reliable methods. The process to find the best method
necessary and enough condition for x ,x R,  [0,1] certainly  continues  and  for  this   reason,  fuzzy1 2

is   [3]. statistics   will   be   used   in   this   study.   Although

In the set of real numbers, a convex and normalized
fuzzy set is named as fuzzy number. Dubois and Prade
(1980) put forward an L-R type fuzzy number which is a
special type. This number consists of the values of center,
left spreads and right spreads. Many forms of fuzzy
numbers such as bell-shaped curve, triangular fuzzy
number and trapezium fuzzy number have been defined, as
well.

Attitude is defined as positive and negative
behaviors to an object or a situation or an event. In
literature there are many definitions of attitude which
emphasizes different aspects of attitude. Smith (1968)
defines it as “a tendency attributed to a person and
orderly formed according to his thought, feelings and
behaviors about a psychological event” [4]. In education,
especially in mathematics education, it is very important
to determine the students’ attitudes to the course to
decide whether the course reaches its goal or not.
Therefore, it is necessary to determine the attitude,
particularly with methods that  give  the  proximate
consequence to reality.

It is commonly believed that in mathematics
education, teachers have an important role in students’
success and grabbing the content. The attitude of teacher
to mathematics and teaching affects the attitudes of
students.

Acquiring positive attitudes towards the occupancy
of teacher is particularly possible with the course called
knowledge of teaching. Senemo lu [5], points out that the
acts of teaching is acquired with the course of teaching.
She adds that scope has the capacity that brings in
techniques and principles in teaching and it enables the
students to use them in various conditions and develops
positive attitudes toward this work.

Because of the importance of this course in teacher
training, it is necessary to make firm the attitudes of
prospective teachers towards mathematics education.
With this aim, a scale should necessarily be developed.
Here, mathematics education courses mean the
competence of teaching in Mathematics Education,
Special Teaching Methods, Teaching Technology and
Material Development, Coursebook Evaluation, Planning
and Evaluating in Education, School Experience, Practice
of Teaching.

fuzzy  set  have  been  utilized  in  various  areas in
science  and  technology  since  1965, there is no
sufficient researches about the use of fuzzy statistics in
education.

In this study, a reliable and valid attitude scale is
build up via fuzzy statistics in order to define an attitude
towards mathematics education courses for the students
studying at the Department of Secondary Education of
Science and Mathematics, Primary Mathematic Teaching,
Division of Mathematics Teaching in the Faculty of
Education.

MATERIALS AND METHOD

Composing the Working Group: A draft of attitude scale
with 40 items towards Mathematics Education Courses
has been applied to 450 students studying at the
Department of Primary Mathematics Teaching and
Department of SESM (Secondary Education of Science
and Mathematics) Mathematics Education in Division of
Mathematics Education in the Faculty of Education of the
Hacettepe University and Bal kesir University in the 2006-
2007 Academic Year.

The scale has been applied to the 5  grade studentsth

in SESM and 2 , 3 , 4  grade students in secondarynd rd th

school.

The Stage of Developing Scale: Researches have
prepared a draft scale with 90 items by scrutinizing the
literature but when cognitive, sensitive and behavioral
issues are considered, the numbers of items have been
reduced to 40.

In this study, Likert Type Scale has been prepared for
sensibility and usefulness. The items have been degreed
as “strongly disagree”, “disagree”, “undecided”, “agree”,
“strongly agree”. While positive items have been marked
from 1 to 5 beginning with “strongly disagree”, negative
items have been marked from 5 to 1 beginning with
“strongly disagree”. “undecided” in the middle of the
scale is quite different from “no idea” which leads to give
no answer. Here middle point symbolizes either the
difficulty in deciding positive or negative items or in real
sense; it represents the preference of selecting the
“middle way”.
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Table 1: Items of the Attitude Scale Draft
Item no Item

+ 1 I like mathematics education courses.
- 2 I get bored in mathematics education courses.
- 3 I am not interested in mathematics education courses.
+ 4 I permanently pursue a publication (magazine, newspaper, online journals and internet) about mathematics education courses.
- 5 I don’t believe that mathematics education courses are necessary in occupational life.
- 6 I don’t like mathematics education courses.
+ 7 I enjoy mathematics education courses.
- 8 I don’t permanently pursue a publication (magazines, newspapers, online journals and internet) about mathematics education courses.
+ 9 I believe what we learn in mathematics education courses will make our occupational life easier.
- 10 I don’t pursue radio or TV programs about mathematics education courses.
+ 11 Mathematics education courses increase my self-confidence.
+ 12 Mathematics education courses are related with real life.
- 13 I don’t feel comfortable in mathematics education courses.
- 14 I believe I waste my time in mathematics education courses.
+ 15 I try to attend to seminar, symposium, workshop, etc about mathematics education courses
- 16 Mathematics education courses are heap of useless information.
- 17 I hate the methods used in mathematics education courses.
+ 18 I feel lucky as I learn the content of mathematics education courses.
- 19 I don’t read books about mathematics education courses except from course books.
+ 20 I join the discussions about mathematics education courses with pleasure.
+ 21 I like the methods used in mathematics education courses.
+ 22 I don’t think I waste my time in mathematics education courses.
- 23 I am afraid of the exams of mathematics education courses.
+ 24 I like the activities in mathematics education courses.
- 25 Mathematics education courses are load of charge for me.
- 26 I hate mathematics education courses.
- 27 I don’t like to join the discussions in mathematics education courses.
+ 28 I try to follow the programs from radio or TV about mathematics education courses.
- 29 Other courses are more important.
+ 30 Mathematics education courses don’t make me afraid.
- 31 I don’t care if my grades are low in mathematics education courses.
- 32 I am afraid of mathematics education courses.
+ 33 I search and learn what I wonder about mathematics education courses
+ 34 I study mathematics education courses eagerly.
- 35 I don’t find the activities in mathematics education courses enough.
+ 36 It is important to be successful in mathematics education courses.
+ 37 I feel relaxed when I study mathematics education courses.
+ 38 The activities in mathematics education courses reinforce my theoretical knowledge.
- 39 I find the activities in mathematics education courses as a waste of time.
+ 40 Even if mathematics education courses are not enjoyed, they should be taught.
In Table 1; (-) : negative items; (+) : positive items

Table 2: Fuzzy Numbers to Grade the Scale
Centre Propagation to left(L) Propagation to right (R)

1 52 0 20
2 88 20 20
3 124 20 20
4 160 20 20
5 196 20 0

It  is important  to  pay attention to distribute The minimum point of the attitude is 40, the maximum
positive  and  negative  items equally. To determine the point is 200. But the points that samples take are between
aim of the scale, a draft scale has been prepared 52 and 196. This is taken into consideration while the
consisting  of  an  instruction  for   grading  and points of the items of the scale are transformed into fuzzy
alternative answers. The items of attitude scale are given numbers via the function of affiliation. The fuzzy number
in Table 1. gained is given below:
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Fig. 1: The Graphic of Triangular Fuzzy Numbers. The simplest and most frequently applied method is

In Figure 1, we get triangular fuzzy numbers that are the fuzzy number A = ( , , )  the value of center a
not symmetric via the numbers above. represents the real number.

Data Analysis: Excel and SPSS 11.5 have been used for fuzzy number is A= (m, a, b). Here m is the central
data analysis about the Attitude Scale towards value, a is the value of left point (we get it by
Mathematics Educational Courses via fuzzy methods. subtracting the value of propagation to left from the
Fuzzy correlation formulas have been applied for the central value.) and b is the value of right point (we
analysis. The items given in the scale have been get it by adding the value of propagation to right to
determined according to the interval between fuzzy central value.) the formulas used in transforming
correlation numbers. Fuzzy correlation has been defined these numbers to real numbers are give below:
by many researches [6-8] Fuzzy correlation can be
calculated in different ways via various hypotheses.

 Fuzzy correlation used in this study has been utilized
based on the hypotheses and calculations in the article of
Hong [8]. There is another formula developed according to the

To count the interval between two fuzzy numbers, the a section in which a is a value between 0 and 1, tip values
formulas that are frequently used in literature are given are transformed but the central value is not transformed.
below: Via  a new interval number is

On the brink of A = ( , , ) and B = (b ,b b ) are the1 2 3 1 2 3

fuzzy  numbers,  suppose  a   and  b   are central values,1 1

a  and b are the value of propagation to left and a  and b2 2 3 3

are the values of propagation to right:

The Formula of the Interval between Two Fuzzy
Numbers  According To Fuzzy Least Squares
Method.

[9].

Formula of Intervals According To Tran and Ducstein
[10].

In this research, intervals have been calculated with
the fuzzy least squares method. For the validity of the
scale fuzzy numbers have been changed into real numbers
(deffuzzification). Transformation procedures are given
below:

to get central value of fuzzy number. For example; for
1 2 3 1

Other methods are based on calculation. Suppose a

found and then one of these formulas is applied [10]. 
In this study,  = 0.4 is accepted and to transform it

into real numbers the formula  is applied. Then

Cronbach Alpha Coefficient has been calculated with the
new-gained numbers.

For the validity of structure, factor analysis has been
built by using central, left tip and right tip. Then the
dimensions of the scale have been determined.

Findings and Evalution
Findings and Evaluation about Interval Calculated via
Fuzzy Correlation: To construct the attitude scale, each
alternative in the items of the scale has been determined
by function of affiliation, in other words by fuzzy
numbers. The correlation between each item and the total
point has been calculated and this correlation is the fuzzy
correlation. In the next step, the intervals between these
correlations have been calculated; the bigger the interval,
the weaker the relation and vice versa. After that, the
intervals have been ordered from lower to higher. It is
examined whether there is a general situation in the
structure of relation or not, but it is seen that by some
exceptions there is a certain structure in the serial.
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Table 3: Results of Reliability Analysis by Classical Method and Fuzzy Methods

The ordering of this structure is 7, 26, 6, 1, 25, 14, 39, Findings and Evaluations on Reliability in Fuzzy Method:
2, 11, 13, 22, 18, 3, 36, 16, 37, 38, 9, 34, 27, 33, 20, 12, 24, 17, Fuzzy numbers are transformed into real numbers and
15, 19, 29, 40, 21, 28, 10, 4, 23, 32, 8, 30, 31, 5 and 35 . This then Cronbach Alpha Reliability is calculated. The resultsth

line is ordered according to the intervals. When the of reliability analysis gained by classical method and
structure is examined, it is seen that the structure is “the fuzzy methods are shown in Table 3.
ordering of total item correlations from higher to lower” of As in the Table 3, Cronbach Alpha Reliability
the scale items. Coefficients are almost the same. The items that decrease

If we are to give an example to the exceptions; the reliability (in yellow) are the same. The reason behind
although the item 39  is early in the beginning of the line, why the results in reliability analysis of two methods areth

according  to  the  items  1 ,  it  is  nearly in the middle. so close is that the central value gained by transformingst

But according to the item 2 , the item 39  is in the front. fuzzy numbers to real numbers in fuzzy method are nearlynd th

For that  reason,  the  relation  between  the  items 1  and the same with the values in classical method.st

39  is  weaker than the relation  between  the  items 2 Cronbach Alpha coefficient is calculated as 0.9473 byth nd

and 39 . fuzzy method.th

It is obviously seen in the general structure that the
items 5 , 30 , 31 , 35  have the longest interval, namely Findings  and  Comments  on  Fuzzy  Factor  Analysis:th th st th

they have the weakest relation. Particularly, the interval The factor analysis was determined for the central, left tip
between 5  and 35  shows sudden increases, these items and right tip values of 38 reminded items after taking outth th

are taken out from the scale. the items 5  and 35  as a result of Fuzzy Correlationth th
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Analysis. Central and right tip values consist of 8
dimensions, while left tip value consists of 7 dimensions.
“The 3  and 4  dimensions” in central value, “the 3  andrd th rd

7  dimensions” in right tip value and the “2  dimension”th nd

in left tip value have the items in cognitive dimensions.
Similarly, “the 5  and 8  dimensions” in central value andth th

the “4 and 7  dimensions” in left tip value and the 4  tiph h th

value in right tip value have the items in anxiety aspects.
As a consequence of this unification, scale is seen to Fig.  2. Dimensions Gained By Fuzzy Factor Analysis
have 6 dimensions. The explanation rate of total variant in
attitude point of 6 dimensions is in the level of %60. Conclusion and Suggestions: In this study, a valid and

Moreover, according to fuzzy set theory, it is seen reliable attitude scale is constructed via fuzzy statistics to
that there is a transition between the intervals of the determine the attitudes toward mathematics educational
items, namely in the attitude scale. If we compare the courses of the students in the Department of Science and
difference between he approaches based on fuzzy scale Mathematics Teaching, Division of Mathematics and the
and classical scale, we face with a different situation from Department of Primary Mathematics Teaching in the
classical approaches. In classical approach, the Faculty of Education.
dimensions that construct the attitude scale are The consequents of the analysis are summarized
determined separately in groups, but the transitions on below:
relations between them cannot be determined. In other
words, it is considered that the dimensions are definitely While choosing the items of the scale, the 5  and 35
separated. However, in fuzzy scale, the transitions exist, items are ejected from the draft scale via the formulas
namely it is hard to clearly differentiate between the of fuzzy correlation.
dimensions in attitude scale. Cronbach Alpha Reliability Coefficient of classical

The 6 dimensions in fuzzy Factor Analysis cannot be and fuzzy methods are nearly the same. The reason
definitely  separated  as in the classical factor analysis. If behind why the results of reliability analysis are so
we are to name this dimensions; the first dimension is close to each other is that the central values in fuzzy
“sensitive closeness” (sensitive dimension), the second methods are nearly same to the values in classical
dimension is “cognitive dimension” (importance- method.
necessity), the third dimension is “conscious love” After taking out the 5  and 35  items as a result of
(behavioral dimension), the fourth dimension is “anxiety”, fuzzy factor analysis, the dimensions called “sensitive
the fifth dimension is “the importance given to the closeness” (sensitive dimension), “cognitive
course” and the sixth dimension is “course application”. dimension”(importance-necessity), “conscious love”

In Table 4;  Turquoise:  sensitive  closeness (behavioral  dimension),  “anxiety”,  “the  importance
(sensitive   dimension);   Grey:   cognitive     dimension given to the course” and “process of the course” are
(importance-necessity); Yellow: conscious love emerged  in  the  scale.  Moreover,   according to
(behavioral dimension); Pink: anxiety; Purple: the fuzzy  set  theory,  it is seen that there are transitions
importance given to the course; Green: course application between the items, namely in the attitude scale.
dimension.  Dimensions and transitions are given in As a result, final scale consists of 38 items, 20 of
Figure 2: which are positive and 18 of which are negative.

th th

th th

Table 4: The Dimensions for the Values of Central, Left Tip and Right Tip
Dimensions Center Left Tip Right Tip
1  DIMENSION 3, 2, 6, 7, 1, 26, 13, 34, 25, 14, 16, 27 2, 3, 7, 1, 6, 34, 13, 26, 25 2, 7, 6, 3, 1, 34, 26, 25, 13, 14, 27st

2  DIMENSION 28, 4, 8, 10, 15, 19 12, 9, 11, 22, 18, 14, 40, 16, 39, 38 28, 4, 8, 15, 10, 33, 19, 20nd

3  DIMENSION 18, 22, 24, 20 28, 4, 8, 15, 10, 19, 33, 20 18, 22, 12, 9rd

4  DIMENSION 40, 11, 38, 12, 9 23, 30, 32, 27 23, 30, 32, 37th

5th DIMENSION 23, 30, 32 21, 17, 24 31, 36, 29, 39
6  DIMENSION 31, 36, 29, 39 31, 36, 29 21, 17, 24th

7  DIMENSION 21, 17 37 40, 11, 38th

8  DIMENSION 33, 37 16th
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In further studies, more detailed researches about 3. Dubois, D. and H. Prade, 1980. Theory and
fuzzy statistics may be employed. In education, except the Applications, Mathematics and Engineering, Fuzzy
data on attitude scale, more data can be composed about Sets and Systems, pp: 144.
success, interest, anxiety, ability, personality, etc. But 4. Ka tç ba , Ç., 2005. Yeni nsan ve nsanlar: Sosyal
searching this via fuzzy statistics is another subject Psikolojiye Giri . Evrim Yay nevi, stanbul.
matter. Other methods used in statistics are not developed 5. Senemo lu, N., 1989. Ortaö retim Kurumlar na
in educational researches like t-test and some Ö retmen Yeti tirmede Fen- Edebiyat ve E itim
nonparametric statistical tests. The applicability of such Fakültelerinin Etkilili i. Hacettepe Üniversitesi E itim
methods in education should be searched. Fakültesi Dergisi, pp: 4.

Ordering fuzzy numbers is not the same as reel 6. Carlsson, C., R. Fullér and P. Majlender, 2005.
numbers. Although there are many articles on ordering Possibilistic Correlation, Fuzzy Sets and Systems, In
fuzzy numbers, an intuitive and comprehensive method is Press, Corrected Proof.
not developed yet. When the intervals between fuzzy 7. Zhai, H., P. Chavel, Y. Wang, S. Zhang and Y. Liang,
correlation numbers are ordered from lower to higher, the 2005. Weighted Fuzzy Correlation for Similarity
line appears to be the same as in the 1  factor of the factor Measure of Color Histograms, Opticsst

analysis in classical method. Its meaning and practicality Communications,  247(1-3, 1): 49-55.
is searched as well. 8. Hong, D.H., 2006. Fuzzy Measures for A Correlation

The study may be applied to another sample group Coefficient of Fuzzy Numbers under T (The Weakest
and then the results may be compared with the results of t-norm)-Based Fuzzy Arithmetic Operations,
this study. Information Sciences, 176: 150-160.
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