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Abstract 
The study aims to develop an assessment instrument oriented to assess the self-efficacies of pre- 
school teachers towards mathematics education. The assessment instrument was applied to 255 
pre-school teachers working in Yenimahalle county of Ankara province in the 2012-2013 academ-
ic year. It was found out that the first factor of “Self-Efficacy of Pre-School Teachers towards Ma-
thematics Education” explained 46.597% of the total variance, and the second factor explained 
9.035% of the total variance. In this sense, the total variance that the scale, and thus the construct 
validity of the scale was acceptable. The reliability co-efficient of the first factor of the scale is 0.951; 
the reliability co-efficient ıf the second factor is 0.951; and the total reliability co-efficient is 0.967. 
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1. Introduction 
Mathematics can appear in individuals’ lives in every stage of life. Accordingly, today, mathematics education 
has an important place in the education process of children. Children’s developing positive attitude towards Ma- 
thematics is closely related to the education they take in the early years of their lives and to the guidance of the 
pre-school teachers that they meet (Akman, 2002). 

In the studies conducted on the quality of education in pre-school period, one of the most emphasized issues is 
the teacher-student communication. In order to give a quality education, the teacher must have an adaptive, cre-
ative, investigative, and flexible characteristic (Kandır, İnal, & Özbey, 2010). 
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For the teachers, being ready for the mathematics education is crucial and occasionally difficult situation. 
Generally, to teach mathematics, one must have a strong mathematic and pedagogic background. National Council 
of Teachers of Mathematics (NCTM), in its Professional Standards for Teaching Mathematics (1991), empha-
sizes that “the teacher must endeavor to make the concepts and principles of mathematics deeply understood and 
to provide that the subjects of mathematics or its relations with other disciplines are formed”. In pre-school pe-
riod, which is outstanding in raising the individuals and accepted as a critical period in one’s life, laying the 
foundations of the academic skills, especially mathematics skills, is essential. Therefore, as it is well known, the 
person who will support the developing of these skills in those years is the pre-school teacher who is taken as a 
role model after the child’s parents. It is thought that the ideas, beliefs and self-efficacy beliefs of the pre-school 
teachers on mathematics education affect the implementations in the education process (Şeker, 2013).  

People have many self-efficacy perceptions that they need to show in their daily lives. “Self-efficacy” is one 
of the key concepts of Albert Bandura’s Social Learning Theory that has been the topic of many studies in re-
cent years. According to Bandura (1997), self-efficacy is an effective quality in the forming of the behaviours 
and is defined as “the self attitude of the individuals related to their capacity to organize necessary activities to 
perform well and to succeed” (Şahin, Ogelman, & Ekici, 2011). 

The gaining of the necessary attitude, behavior, knowledge and skills requires teacher training programs to 
include general culture, field information, and professional knowledge. It is a well known fact that teachers must 
have the field information about the subject that they teach. In addition to the field information, the teacher must 
have skills and techniques related to that occupation in order to perform their job (Celep, 2005). The pre-school 
teachers are expected to have high levels of self-efficacy as well as having professional knowledge and skills.  

According to Bandura, the important thing is the judgments of the people towards performing a behavior suc-
cessfully or not, because, those judgments will definitely lead to some results. In other words, as those who have 
high self-efficacy will be able to get the results that they want, their expectations for the results will be shaped 
accordingly (Akbaş & Çelikkaleli, 2006). 

Bandura (1986) emphasized self-efficacy plays an important role in determining behaviour and feelings of 
confidence about a specific problem are crucial to an individual’s capacity to solve that problem (Schulz, 2005).  
Self-efficiacy proved to be a better predictor of behavior toward unfamiliar threats than did past performance 
(Bandura, 1977). 

The self-efficacy belief of the teacher affects the quality of the teaching, methods and techniques used, par-
ticipation of the students to learning, student’s understanding of the lesson, and thus, it defines the success of the 
studies. Hence, the well-trained prospective teachers are expected to have high self-efficacy beliefs before eve-
rything else (Üredi, I & Üredi, L., 2005). Preschool teachers’ self efficacy beliefs towards mathematics educa-
tion is thought to be influenced the teachers’ activities during the education process. By analysing the indica-
tions held upon beliefs, Pajares (1992), stated that teachers’ beliefs are formed too prematurely; the earlier a be-
lief settles in an individual, the harder it would get to change that belief; the later the belief settles in, the weaker 
it gets and that it would easily be replaced (Güven, Karataş, Öztürk, Arslan, & Gürsoy, 2013).  

Platas (2008), made his studies concerning preschool teachers’ opinions and sufficieny. In his study, he indi-
cated that the mathematics education exercises in preschool classes were influenced by the teachers’ opinions at 
a major level. 

Once the resources are observed, researches analysing the Turkish teachers’ opinions regarding to mathemat-
ics education as a whole are limited. As a result, these researches are of great importance in terms of education. 

Because of the mathematics educations’ characteristics, contents and application process being distinct from 
the era followed by the preschool, it is of great importance that the testing devices are being developed targeting 
to improve the preschool teachers’ opinions and self-sufficiency relating to this field being dominant and de-
pendant of the preschool education. The testing devices that would be developed in this field are required to be 
planned in accordance with the preschool education contents. 

2. Method 
“Self-Efficacy Scale of Pre-School Teachers towards Mathematics Education” was developed to define the self- 
efficacies of the teachers working in pre-school institutions towards the teaching of mathematics to pre-school 
period children. The scale was graded in 5 Likert-type items and the gradations are “Totally Agree - Agree - Neu-
tral - Disagree - Totally Disagree”. There are 36 items in the Self-Efficacy Scale and all of the items are positive.  

In the development study of “Self-Efficacy Scale of Pre-School Teachers towards Mathematics Education”, 
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the Likert-type scale developing steps described by Tezbaşaran (2008) were followed. These steps are as follows:  
1) Defining of the feature to be assessed 
a) Defining the scope of the feature 
b) Defining of the observable markers suitable for the content: Experimental Statements.  
2) Organization of the experimental scale and pilot study 
a) Preparing the scale material 
b) Preparing the instructions and the answering layout 
c) The layout of the items in the scale 
d) Preliminary view 
e) Pilot study 
3) The analysis of the data obtained from the experimental scale 
a) Scoring of the answers for the items 
b) Calculation of the raw scores that the individuals get from the scale 
c) The characteristics of the distribution of raw scores 
d) The characteristics of the distribution of item scores 
e) Item analysis 
(Tezbaşaran, 2008) 
For the first step of developing “The Self-Efficacy Scale of Pre-School Teachers towards Mathematics Edu-

cation”, the relevant literature was reviewed. Afterwards, the definition of self-efficacy was done by consulting 
the ideas of 10 field experts and 40 experimental statements, which are all positive, towards self-efficacy, and 
related to mathematics education in pre-school period, were formed.  

The instructions including the purpose of the scale, the number of items in the scale, the way of answering the 
items, the estimated time to answer the items, the identity of the scale-developer were prepared and the items 
were ordered in the scale. Initially, the opinions of one expert of Turkish Language and one expert of assessment 
and evaluation were granted; the first regulations were done based on their feedback. Later, the opinions 10 ex-
perts working in the pre-school education department at university were taken via “Expert Opinion Form”.  

3. Results 
When the findings of the scale were reviewed; initially in the evaluation of the field experts’ opinions, the con-
tent validity index (CVI) of each item was calculated. This index is used for each item in defining whether the 
experts find that item necessary or not. Since the number of experts is 10, it is concluded that the items whose 
CVI is above than 0.64 are necessary (Yurdugül, 2005). The CVI of 38 items out of 40, about which the expert 
opinions were granted, were above 0.64 and the CVI of the 2 items (23rd and 40th ones) were lower than 0.64. 
Those 2 items were omitted from the scale and the necessary corrections were done on the remaining items 
based on the opinions of the experts.  

After the corrections based on the expert opinions were conducted, the scale was applied to 3 pre-school 
teachers and the items were reviewed in terms of their meanings and applicability. There were no corrections 
from the teachers about the items in the scale.  

The 38 items in the experimental self-efficacy scale, with the instruction, were applied to 255 school teachers 
who did not participate in the real study. Based on the findings of the preliminary study, explanatory factor 
analysis was done for the scale’s validity and reliability. 

Explanatory Factor Analysis Results  
In order to statistically define the construct validity of the “The Self-Efficacy Scale of Pre-School Teachers to-
wards Mathematics Education”, explanatory factor analysis (EFA) was carried out. EFA aims to reach from lots of 
variables (items) to the a few definable constructs that those variables can explain together (Büyüköztürk, 2008). 

Initially, to test whether the scale is appropriate for the factor analysis, KMO (Kaiser-Mayer-Olkin) and Bar-
lett tests were applied. The calculated KMO test was 92.7% (0.927). Kaiser states that this value becomes per-
fect as it gets closer to 1 (perfect in 0.90’ies, very good in 0.80’ies, medium in 0.70’ies and 0.60’ies, and bad in 
0.50’ies), and it becomes unacceptable if it is under 0.50 (Tavşancıl, 2006). The calculated KMO values show 
that the data set is perfect for the factor analysis. The Barlett’s test was found significant after the analysis (p < 
0.01). The high correlation found between the variables shows that the data set is appropriate for the factor 



P. T. Seker, F. Alisinanoglu 
 

 
207 

analysis (Kalaycı, 2009). 
In the first analysis of 38 items in the scale done without the rotation of the factors, it is observed that there 

are 7 factors whose eigenvalues are above than 1. However, when Figure 1 was examined, it is understood that 
two factors, whose variances explained by their eigenvalues are higher than other factors, are dominant.  

After the factor number of the scale was determined, the factor analysis was repeated and factor load values 
related to the two-factor structure were examined. In the explanatory factor analysis, whether an item in the 
scale will take place in factor to be defined or not is related to high load value of it with that factor. The items 
that have high load values with a factor are named as the items that assess the structure defined by the factor. As 
well as the desired item factor load value is generally 0.45 or above, the items whose factor load values are 0.30 
can be kept in the scale (Tabachnik & Fidell, 1989). In this sense, 21st and 27th items whose factor load values 
are below than 0.30 were omitted from the scale. The analysis was carried on with the remaining 36 items in the 
experimental form and it was detected that the scale was gathered under 2 factors after the repeated Varimax ro-
tation results. The calculated factor load values of the items based on the analysis were shown in Table 1. 

In Table 1, the calculated factor load values of the items based on the explanatory factor analysis are seen. 
The first factor of the self-efficacy scale, which has a 2-factor structure, explains the 46.597% of the total va-
riance, and the second factor explains the 9.035% of the total variance. The two factors explain the 55.632% of 
the total variance together.  

Büyüköztürk (2008) states that 30% or more for the variance explained in one-factor scales could be accepted 
as sufficient. Besides, a value between 40% and 60% for the variance explained in multi-factor patterns could be 
accepted as sufficient (Çokluk et al., 2010). Therefore, it can be concluded that the variance that the scale ex-
plains, thus the construct validity could be acceptable.  

In order to test the reliability of the scale, for each factor and for the overall scale, Cronbach’s Alpha reliabil-
ity coefficient was calculated. The reliability coefficient of the first dimension of the scale is 0.95; the reliability 
coefficient of the second dimension is 0.951; the reliability coefficient of the overall scale is 0.967. Kalaycı 
(2009) states that the scales that have a reliability coefficient of 0.80 or above are accepted as highly reliable. 
Based on these findings, it was found out that the developed scale and its two factors are highly reliable.  

In naming of the factors of the 2-factor self-efficacy scale, by taking the opinions of the field experts, the first 
factor that have 20 items was named as self-efficacy towards preparing mathematics activities in pre-school 
period and the second factor including the other items was named as self-efficacy towards applying mathemat-
ics activities in pre-school period. 
 

 
Figure 1. Scree plot of the eigenvalues of the items. 
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Table 1. Factor load values of the items based on the varimax rotation results. 

Items Factor 1 Factor 2 

S13 0.770 0.116 

S12 0.761 0.246 

S9 0.721 0.230 

S10 0.713 0.304 

S8 0.713 0.292 

S15 0.709 0.356 

S6 0.707 0.207 

S7 0.706 0.252 

S16 0.701 0.299 

S5 0.693 0.351 

S3 0.693 0.248 

S11 0.677 0.239 

S4 0.674 0.302 

S2 0.674 0.223 

S14 0.670 0.189 

S17 0.577 0.301 

S20 0.571 0.180 

S1 0.566 0.304 

S18 0.555 0.385 

S19 0.504 0.330 

S32 0.167 0.850 

S34 0.230 0.821 

S31 0.197 0.796 

S35 0.267 0.787 

S30 0.244 0.783 

S37 0.241 0.779 

S33 0.246 0.741 

S36 0.253 0.698 

S38 0.321 0.683 

S28 0.236 0.680 

S29 0.308 0.637 

S23 0.455 0.630 

S25 0.427 0.608 

S22 0.358 0.596 

S24 0.487 0.593 

S26 0.283 0.505 

4. Discussion 
When the steps for preparing the scale and the analyses are examined, factor load values of the items based on 
the explanatory factor analysis are seen. The first factor of the self-efficacy scale, which has a 2-factor structure, 
explains the 46.597% of the total variance, and the second factor explains the 9.035% of the total variance. The 
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two factors explain the 55.632% of the total variance together. Büyüköztürk (2008) states that 30% or more for 
the variance explained in one-factor scales could be accepted as sufficient. Besides, a value between 40% and 
60% for the variance explained in multi-factor patterns could be accepted as sufficient (Çokluk et al., 2010). 
Therefore, it can be concluded that the variance that the scale explains, thus the construct validity could be ac-
ceptable.  

5. Conclusions 
In order to test the reliability of the scale, for each factor and for the overall scale, Cronbach’s Alpha reliability 
coefficient was calculated. The reliability coefficient of the first dimension of the scale is 0.95; the reliability 
coefficient of the second dimension is 0.951; the reliability coefficient of the overall scale is 0.967. Kalaycı 
(2009) states that the scales that have a reliability coefficient of 0.80 or above are accepted as highly reliable. 
Based on these findings, it was found out that the developed scale and its two factors are highly reliable. 

Aksu (2008) made some analysis according to the differentiation of the primary school, science and preschool 
teacher candidates according to their beliefs of self-efficacy towards mathematics education, gender, majors and 
departments at high school. After the research of Aksu, it was determined that teacher candidates had high ten-
dency in terms of the self-efficacy towards mathematics education and sub-dimensions of handling. It was found 
that there were no meaningful differences among teacher candidates in terms of their departments. The number 
of the studies which were done to measure the perception of the self-efficacy and beliefs of the preschool teach-
ers towards mathematics education is really limited. For example, in their studies, Aslan, Bilaloğlu and Aktaş 
Arnas (2006) made individual interviews with 22 preschool teachers at independent kindergartens about how 
often they include mathematics education in their daily schedules, which sources they use for mathematics edu-
cation, which methods they use and how they assess themselves in applying the methods. At the end of the stu-
dies, it was found after the observations that although most of the teachers stated that they included mathematics 
activities in their daily schedules, only half of them used these activities. In such situation, observation method 
should be used to support the scale results in the studies. Studies are generally about teacher candidates. There 
has been limited research about self efficiacy beliefs of teachers as it relates to prescholers’ math competence. 
So the present study has the findings to contribute to the field. 
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