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Abstract

Self-efficacy in teaching mathematics can be explained as teachers’ personal beliefs
about their self-efficacy beliefs in teaching mathematics and personal perceptions of
their self-ability to teach mathematics to others. Also, teachers’ attitudes, believes, and
behaviors have a significant effect on students’ preparation and their academic success.
So, it is important to examine teachers’ efficacy beliefs towards teaching mathematics.
Not more quantitative research was found on the evaluation tools for determining
teaching mathematics efficiency belief of teachers in Turkey. The purpose of the current
study is to adapt the Teaching Mathematics Efficacy Belief Inventory (TMEBI) to the
Turkish language. The sample of the study consists of 426 prospective mathematics
teachers (54.5% female and 45.5% male). The scale that was used in the study was
developed by Enochs, Smith, and Huinker (2000) to determine teaching efficacy belief
towards mathematics. Firstly, for linguistic equivalence study, the correlation coefficient
was examined, and then validity and reliability analysis were conducted. Validity and
reliability studies were applied to adapting the Turkish form. Findings showed the high-
reliability coefficients of the scale were found (Cronbach’s o. (.91), McDonald’s w (.85),
and Two-Half Test (r =.83)). Finally, it can be said that the MTEBI, which was adapted
to the Turkish language is a valid and reliable measurement tool.

Keywords: Teaching Mathematics, Teaching Efficacy, Belief, Validity, reliability.

Matematik Ogretimi Yeterlik Inanct Envanteri (MOYIE) nin Tiirkceye Uyarlama
Calismast
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davranmiglart ogrencilerin hazirlanmalart ve akademik basarilart iizerinde onemli bir
etkiye sahiptir. Bu nedenle, ogretmenin matematik ogretimine yonelik yeterlik inanclarin
incelemek onemlidir ve Tiirkiye'de oOgretmenlerin matematik ogretimi inanglarin
belirlemeye yonelik degerlendirme araglarina iligkin nicel arastirmalara rastlanmamugtir.
Bu c¢alismamn amaci, Matematik Ogretimi Yeterlilik Inan¢ Envanteri’'ni (MOYIE)
Tiirkce diline uyarlamaktir. Arastirmanin orneklemini 426 matematik ogretmeni adayt
(%54,5 kadin ve %45,5 erkek) olusturmaktadir. Arastirmada kullanilan olcek Enochs,
Smith ve Huinker (2000) tarafindan matematik ogretimi yeterlik inancint belirlemek icin
gelistirilmigtir. Dilsel esdegerlik calismast i¢in oncelikle korelasyon katsayist incelenmis,
ardindan gecerlilik ve giivenilirlik analizi yapilnustir. Tiirkce formun uyarlanmasinda
gecerlilik ve giivenilirlik calismalart yapumustir. Bulgular, olcegin yiiksek giivenirlik
katsayilarinmin bulundugunu (Cronbach’s a. (.91), McDonald’s w (.85) ve Iki Yar: Testi (r
= .83) gostermistir. Son olarak Tiirkceye uyarlanan MOYIE nin gegerli ve giivenilir bir
ol¢me aract oldugu soylenebilir.

Anahtar Kelimeler: Matematik Ogretimi, Ogretim Yeterligi, Inang, Gegerlilik,
Giivenilirlik.

1. Introduction

Imagining what is necessary to achieve goals personally or professionally is
associated with feelings (positive or negative) on self-efficacy (Bandura, 1977; Hackett
and Betz, 1989). Bandura’s (1997) postulate on this topic is that behavior is related to the
individual’s belief in his/her self-efficacy rather than what he/she can manage. Belief in
perceived efficacy can influence the individual in a positive and reinforcing way, but also
in a negative and discouraging way (Pajares, 1996; Pajares, and Miller, 1994; Podell and
Soodak, 1993). Teachers’ belief in their self-efficacy allows for structuring of knowledge
and understanding in terms of meeting students’ learning needs and brings about better
structuring and presentation of instruction that allows for student access to knowledge.
In doing so, there is a strong relationship between teacher effectiveness and increased
student achievement (Aerni, 2008; Keith and Cool, 1992; Zimmerman, 2000).

Teacher efficacy corresponds to the belief of having the efficacy to impact student
success and learning in a way that includes all students with developmental deficits (Hoy,
2000; Pajares, 1996; Secada, 1992). Studies on teacher efficacy have been conducted
extensively for the last fifty years and it has been stated that teacher effort, which is
thought to have a positive effect on students’ mathematics success and learning, is a
degree of belief. Bandura (1977) defined teacher efficacy as teachers’ belief to show
low or high performance. The indicator of teacher effectiveness can be explained by
teachers’ preferred teaching methods and strategies for effective teaching (Gibson and
Dembo, 1984; Guskey, 1988; Midgley, Feldlaufer, and Eccles, 1989; Ross, 1994). The
teachers’ level of efficacy states the amount of effort made, the length of time obstacles
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is encountered, the degree of resilience in coping with failure, and the degree of stress or
depression teachers experience when confronted with difficult situations (Allinder, 1994;
Ashton and Webb, 1986; Bandura, 1977; Gibson and Dembo, 1984). Teachers who have
a low sense of teaching efficacy or a low sense of personal teaching efficacy look for
the reasons for their students’ failure, low motivation, and attitude (Gibson and Dembo,
1984). Teachers with a high sense of teaching efficacy have a positive belief that they
can take personal responsibility for student learning in order to reach students who have
difficulty learning (Allinder, 1994; Ashton, Buhr and Crocker, 1984; Ashton and Webb,
1986; Bandura, 1997; Gibson and Dembo, 1984).

Teacher self-efficacy consists of personal teaching efficacy and teacher outcome
efficacy (Allinder, 1995; Swars, 2005). Personal teaching efficacy is a teachers’ belief in
his or her abilities and skills to positively influence student achievement, while teacher
outcome efficacy is a teachers’ belief that the educational system can produce results
for all students, regardless of external influences such as socioeconomic status, family
life, motivation, or other personal circumstances that may have an impact (Swackhamer,
Koellner, Basile, and Kimbrough, 2009; Swars, 2005).

Individuals’ beliefs play an effective role in their cognitive, affective, motivational,
and selection processes (Bandura, 1977; Guskey and Passaro, 1994). The concept of
efficacy belief consists of two components: self-efficacy and outcome expectations.
While self-efficacy pertains to one’s beliefs in one’s self capability, outcome expectations
refer to perception of the possible consequences of one’s actions (Maddux, Norton, and
Stoltenber, 1986). It has been suggested that individuals with high self-efficacy perception
make more efforts, are more persistent and patient to achieve their goals (Chester and
Beaudin, 1996). Teachers’ attitudes, believes, and behaviors have a significant effect on
students’ preparation and their academic success (Askar and Umay, 2001; Charalambous,
Philippou, and Kyriades, 2008; Enochs, Smith and Huinker, 2000). The research literature
indicates that there is a strong relationship between teachers’ self-efficacy perceptions
and their classroom practices. Furthermore, teachers with high self-efficacy demonstrate
more willingness and excitement toward teaching (Hoy, 2000; Knapp, Copland and
Talbert, 2003).

There are many studies on teacher’ and prospective teachers’ self-efficacy in
Turkey (Aksu and Kul, 2019; Aydin and Celik, 2016; Deniz and Kog, 2020; Esendemir,
Cirak and Samancioglu, 2015; Koyuncu, Giizeller and Akyiiz, 2017; Tasdemir, 2019).
However, the results of many studies in the literature have shown that the self-efficacy
beliefs of mathematics teachers and prospective teachers are not at the desired level. As
a result, this problem experienced by teachers, one of the most important elements of
the mathematics teaching process, affects the mathematics teaching process negatively
(Bursal, 2010; Haciomeroglu and Sahin-Tagkin, 2013). In other words, the results of the
research revealed that there is a positive relationship between self-efficacy belief and
achievement variable (Yildirim, 2011). A teacher whose pedagogical knowledge level is
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not sufficient cannot be expected to give confidence to his students and to establish an
authority based on respect. Therefore, the most important feature expected from primary
school and mathematics teachers is to have high self-efficacy beliefs about mathematics
(Dede, 2008; Doruk and Kaplan, 2012). Peker (2009) stated that having low mathematics
teaching anxiety in teachers may also help reduce the mathematics anxiety levels of
their students. Bagpmar and Peker (2015) found a negative, moderate and significant
relationship between prospective elementary teachers’ anxiety about teaching mathematics
and their beliefs about teaching and learning mathematics. A mathematics teacher with
low self-efficacy may also lower the self-efficacy belief of his student, who sees himself
as a model, towards learning the lesson (Graham, Harris, Fink, and MacArthur, 2001;
Wertheim and Leyser, 2002).

In light of the above discussion, it is suggested that determining the level of prospective
teachers’ self-efficacy beliefs about mathematics may have a contribution to understand
how prospective teachers are benefited from teacher training programs. It may also be
important to determine the effectiveness level of teacher training programs on pre-service
teachers’ so that steps can be taken to improve the programs. Not more quantitative research
was found on the evaluation tools for determining teaching mathematics efficiency belief
of teachers in Turkey. Moreover, this scale was previously adapted by Cakiroglu (2000)
to be applied to pre-service mathematics teachers. However, the same scale was adapted
back to Turkish by Haciomeroglu, Sahin-Tagkin (2010) and it was aimed to determine
the efficacy beliefs of prospective primary school teachers in teaching mathematics. It
is seen that the adapted version of the scale consists of 17 items and the distribution
of the factors that make up the scale is different from the original version. When the
literature is examined, the fact that no Turkish version of the scale has been found for
the sample of prospective mathematics teachers or mathematics teachers increases the
importance of our study. In addition, considering today’s changing conditions (teaching
methods, technology, etc.) and the Turkish adaptation of the scale on different samples,
the necessity of this study has gained importance. So, the aim of this research which
intends to respond to the related need is to determine the psychometric properties of the
Turkish form of Teaching Mathematics Efficiency Belief Inventory (TMEBI) developed
by Enochs, Smith, and Huinker (2000).

2. Method
2.1. Research Design

Survey design, which is one of the designs of quantitative research method, was used
in the study. Survey design is carried out within the scope of large samples compared to
other designs and is a design in which qualities such as interest, skill, opinion, and attitude
of the participants about a subject or event are revealed (Fraenkel and Wallen, 2006). In
this context, as it was aimed to adapt a scale to Turkish in the current study, the survey
design was used.
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2.2. Participants

In scale adaptation or development studies, the sample size should be decided after
the selection of the appropriate sample (Erkus, 2012; Koyuncu, and Kili¢, 2019). For the
sample size, it is stated that the number of items should be at least 5 times (Bryman and
Cramer, 2001), 10 times (Nunnally, 1978), and Gorusch (1983) stated that a number of
items should be at least 15 times (Ergene, 2020; Koyuncu, and Kili¢, 2019). In addition,
Comrey and Lee (1992) express the sample size depending on the number of people to
whom the scale was applied, for example, 100 people poor, 200 people moderate, 300
good, 500 very good, 1000 excellent (Ergene, 2020). In our adaptation study, the sample
consists of 426 prospective mathematics teachers (54.5% female and 45.5% male) from
Sakarya University, Marmara University, and Bogazici University. It is thought that this
sample size is sufficient (for 21 items) for the scale adaptation study.

2.3. Data Collection Tools

Teaching Mathematics Efficacy Belief Instrument (TMEBI): The scale that was used
in the study was developed by Enochs, Smith, and Huinker (2000) to determine teaching
efficacy belief towards mathematics. The scale was designed in a 5-point Likert type. The
scale consisted of 21 items and two factors; first factor is called Personal Mathematics
Teaching Efficacy (PMTE) consisting of 13 items and second factor is called Mathematics
Teaching Outcome Expectancy (MTOE) consisting 8 items. The highest score that can
be obtained from this scale is 105, and the lowest score is 21. High scores indicate high
efficacy belief in teaching mathematics.

2.4. Data Analysis

Missing data is a potential source of bias in statistical estimations, as a problem that
is addressed first and foremost. A second problem is that missing data leads to a lack of
information and, consequently, to a decrease in the power of statistical analysis. The most
common solution used for missing data is to exclude missing data for any variable from
the analysis (Demir and Parlak, 2012). Thus, a complete data set without missing data
is obtained and any of the familiar statistical analyzes (listwise deletion-LD, casewise
deletion-CD, complete case analysis-CCA) can be easily applied. Before the analysis
of our study, complete data was obtained by arranging the lost data with the “casewise
deletion-CD” method (Little and Rubin, 1987; Allison, 2002).

SPSS 25.0 and LISREL 8.7 programs were used for the validity and reliability
analyzes required during the development of the scale. Firstly, for linguistic equivalence
study, the correlation coefficient was examined, then validity and reliability analysis were
conducted. The skewness and kurtosis coefficients were examined to determine whether
the items considered to be included in the scale were normally distributed. Kaiser Meyer
Olkin (KMO) and Bartlett tests were analyzed to examine the construct validity. Factor
separations of the scale were tested by Exploratory factor analysis and Confirmatory
factor analysis.
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When the reliability determination methods were examined, it was seen that the
methods based on a single application were preferred. It is thought that the use of
reliability estimation methods based on more than one application is less preferred
because it imposes an extra burden on researchers in terms of both cost and time (Delice
and Ergene, 2015; Ergene, 2020; Sahin and Boztung Oztiirk, 2018). When the national
literature is examined; during the scale development process, it is seen that the Cronbach
coefficient and Spearman Brown Two-Half Test reliability were reported in most or all the
studies (Acar Giivendir and Ozer Ozkan, 2015; Giil and S6zbilir, 2015). It is thought that
the reason why these two methods are preferred more is the use of ready-made programs
in their calculations. In our study, Cronbach’s o, McDonald’s ® (omega) and Two-Half
Test (r) reliability coefficients were calculated in determining the internal consistency
level. In addition, it is stated that the omega coefficient gives more reliable results than
the Cronbach’s alpha coefficient (Peters, 2014).

2.5. Ethics of Research

Necessary permissions for conducting the study were obtained from Sakarya University
Ethics Committee with the ethics committee document dated 13.01.2021 and numbered
E-61923333-050.99-3539. The participants of the research took part in the research on a
voluntary basis. All information obtained in the study has been kept confidential for the
security of students’ personal information.

3. Findings

3.1. Linguistic Equivalence

Firstly, the original form (the form in English) and the Turkish form of MTEBI have
applied to 64 English teachers one week apart. For linguistic equivalence, the correlation
analysis was applied between the scores obtained from these two forms. As the result of

the correlation analysis, the linguistic equivalence coefficients were found between .61
and .87, as shown in Table 1.

Table 1. Findings of Linguistic Equivalence Coefficients

Item Number r Item Number r Item Number r
1 .82% 8 .63% 15 .64%*
2 79% 9 14k 16 .62%
3 .65%* 10 .68%* 17 T
4 J15% 11 82k 18 87
5 78% 12 .83 19 81
6 .61 13 62%* 20 T4
7 .63 14 .65% 21 J15%*

*p< .05; **p< .01
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3.2. Validity Studies

Before the validity and reliability studies for adaptation process, the skewness and
kurtosis coefficients of the scores obtained from the scale were examined and it was
found that these values were distributed between -1 and +1 (Tabachnick and Fidell,
2013). According to these results, it was seen that the data obtained from the scale
showed a normal distribution. In addition, the fact that the p-value calculated because of
the Kolmogorov-Smirnov test is higher than o. = .05 is considered as proof that the scale
scores come from the normal distribution (Mertler and Vannatta, 2005). In the adaptation
process of the scale, descriptive analysis, exploratory and confirmatory factor analysis,
item analysis, reliability analysis of factors, and determination of factor relationships were
carried out. In these stages, the findings obtained regarding the reliability and validity
studies of the scale were presented and interpreted in the form of tables.

3.2.1. Exploratory Factor Analysis (EFA)

In the EFA made to examine the factorial decomposition of the scale, firstly, the
correlation matrix between all items was examined and whether there were significant
correlations, and it was seen that there were significant relationships suitable for factor
analysis. Then, sampling adequacy and Barlett Sphericity Tests were performed. Kaiser-
Meyer-Olkin (KMO) is an index that compares the size of the observed correlation
coefficients with the size of the partial correlation coefficients. The KMO ratio being
greater than .60 indicates the suitability of the data set for Principal Component Analysis
(Buytikoztirk, 2017; Erkus, 2012). EFA was carried out with data collected from 426
prospective mathematics teachers. There are various statistical methods for determining
the number of factors. One of them is the eigenvalue method proposed by Kaiser-Meyer-
Olkin (KMO). Accordingly, it should be continued with factors with eigenvalues greater
than 1 (Field, 2009; Hair, Black, Babin, Anderson, and Tatham, 2006; Kaiser, 1960).
The scale showed a 2-factor structure according to the Kaiser criterion. Considering the
theoretical basis, it was continued with a 2-factor structure. In addition, the KMO value
was calculated as .756 because of the test. In addition, there is a high correlation between
variables because the p value is less than .01 according to the Bartlett Test (y?= 2608.145;
df =221; p =.00). Accordingly, the high value of KMO (.756) and the significant Barlett
Test (p <.01) showed that the data were suitable for EFA.

Factor loadings show the correlation between the item and the structure to be
measured. In the study, for an item to be shown in a factor, it was sought that it should
have a factor load of at least .30 and that the difference between the load values in the
factors in which the items were found and the load values in other factors should be
.10 and above (Biiytikoztiirk, 2017). Accordingly, the factor loads obtained because of
Principal Components Analysis and related factors were examined, and factor loads of
items were between .49 and .76.
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The results of the Principal Components Analysis made as a result of the application
performed with the data collected from the study group are shown in Table 2. According
to the Principal Component Analysis results, the scale consists of two sub-factors. There
are 13 items about the “Personal Mathematics Teaching Efficacy” factor of the scale and
the factor load values of the items vary between .49 and .76, and also explain 28.15% of
the total variance. The second factor is “Mathematics Teaching Outcome Expectancy”,
and there are four items related to this factor and the factor load values of the items vary
between .49 and .73, and it also explains 23.45% of the total variance. Accordingly, the
variance amount explained by the two factors is 51.60%.

Table 2. Results of Principal Components Analysis

ITEMS PMTE MTOE

2 Matematik 6gretimi icin daima daha iyi yollar bulurum. 74

3 Cok fazla denesem bile, bircok dersi 6gretebildigim gibi ma- 7
tematigi 6gretemeyecegim. ’

5 Matematik kavramlarini etkili bir sekilde nasil 6gretecegimi 64
biliyorum. ‘

6* Matematik aktivitelerini yonetirken ¢ok etkili olamiyorum. .61

8% Genelde, matematigi etkisiz bir sekilde 6gretiyorum. .55

1 Temel matematigin 6gretiminde etkili olmak i¢in matematik 49
kavramlarim gerektigi kadar anliyorum. '

15% Matematigin ne i¢in kullanildigin1 6grencilere aciklamak igin 65
ornekleri kullanmay1 zor buluyorum. '

16 Ogrencilerin sorularma belli cevaplar verebilirim. 49

175 Matematik 6gretimi i¢in gerekli becerilere sahip olabilecegi- 76
mi merak ediyorum. '

18* Bir tercih hakki verilirse, okul miidiiriinti/miifettisi matematik 53

ogretimimi degerlendirmesi icin davet etmem.

Bir 6grenci, bir matematik kavramini anlarken zorluk yasi-
19* yorsa, onun daha iyi anlamasina nasil yardimci olacagimi ge- .62
nellikle bilemem.

20 Matematik ogretirken, 6grenci sorulariyla genellikle karsila- 66
styorum. ’
21% Ogrencileri matematige yoneltmek icin ne yapmam gerekti- 54

gini bilmiyorum.
Bir 6grenci her zamankinden daha iyi matematigi yapiyorsa,

1 bunun nedeni genellikle 6gretmenin fazladan az bir ¢aba sarf .68
etmesidir.
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Ogrencilerin matematik diizeyleri gelistiginde, bu durum ge-
nelde 6gretmenlerinin daha etkili bir 6gretim yaklasimi bul-
masindan dolayidir.

Eger 6grenciler matematikte basarisizsalar, bu da biiytik olasi-
likla etkisiz matematik 6gretiminden dolayidir.

Bir 6grencinin matematik temelindeki yetersizligi, iyi bir 6g-
retimle giderilebilir.

Diigtik bagarili bir 6grenci, matematikte gelisim gosterdiginde,
bu durum genellikle 6gretmenin fazla ilgisinden dolayidir.

Genelde, 6grencilerin matematikteki basarilarinda 6gretmen-
ler sorumludur.

Ogrencilerin matematikteki basarilari, gretmenlerinin mate-
matik 6gretimindeki etkililigi ile dogrudan iligkilidir.
Eger aileler cocuklarmin matematikle okulda daha ¢ok ilgi-

lendiklerini belirtiyorlarsa, muhtemelen bu durum, ¢ocugun
O6gretmeninin performansina baghdir.

1

.65

49

.53

.62

.69

73

Explained variance (%)

28.15 2345

* These items are coded in reverse, PMTE: Personal Mathematics Teaching Efficacy, MTOE:
Mathematics Teaching Outcome Expectancy

3.2.2. Confirmatory Factor Analysis (CFA)
CFA is the second step used to check the functioning and consistency of the structure
defined in EFA (Biiytikoztiirk, 2017; Can, 2013; Harrington, 2009; Tabachnick and Fidell,
2013). The findings obtained as a result of analyzing the established model with CFA are
given below.
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®=604.9, df=210, P-value= 000, REMSEA=052

Hem 14 TMEBS= Teachinz Mathematics Efficiency Belief Scale
FMTE= Personal Mathemarics Teaching Efficacy
MTOE= Mathemarics Teaching Chatcome Expectancy

Figure 1. Path Diagram

If the calculated 2 / df ratio is less than 3, GFI and AGFI values higher than .90 indicate
model data fit (Joreskog and S6rbom, 1993). High values were obtained according to the
model fit indexes based on the correlations of 30 items with three different sub-factors.
Each of the factor loads showing the item-factor correlation was found to be statistically
significant (p <.05). The fit statistics calculated in this analysis are RMSEA = .082, IFI =
.93, GFI=.91,RFI=.92, CFI = .92, NFI = .94, x2 / df = 2.89; AGFI = .91 was calculated.
The statistical testing of the item-factor correlations obtained according to these results
was carried out.

3.3. Structure Validity (Convergent and Divergent Validity)

Convergent validity states that the expressions related to the variables are related to
each other and the factor they formed. Fornell and Larcker (1981) proposed techniques
based on the Average Variance Extracted (AVE) value obtained from each factor for
convergent validity as a method of examining the construct validity. Accordingly, he
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stated that AVE value should be greater than .50 for convergence validity. The AVE values
are shown in Table 3.

Table 3. AVE Results Regarding the Structures of the Scale

Sub-Factors AVE
PMTE .62
MTOE .64

Divergent validity, on the other hand, is that the statements regarding the variables
should be less related to the factors other than the factor they belong to than the factor
they belong to. Divergent validity is evaluated by comparing the square root of the mean
explained variance (AVE) of a structure with the correlation coefficient of that structure
with other structures. Fornell and Larcker (1981) stated that AVE values larger than
shared variance (square of the correlation between structures) estimates support divergent
validity. That is, the fact that the square roots of the AVE values are higher than the
correlation coefficients between the sub-factors is evidence of the discriminant validity.
Correlations and AVE square root values of each structure are shown in Table 4.

Table 4. Correlation Coefficients Between Sub-Factors and Square Roots of AVE

Values
Sub-Dimensions (08 (2
PMTE (1) 787+
MTOE (2) 674%* .800**

* The diagonal elements of the matrix are the square roots of the AVE values.

As can be seen in Table 4, the diagonal elements of the matrix corresponding to the
square roots of the AVE values are larger than the non-diagonal elements of the matrix.
When Table 4 is examined, it is seen that the correlation value between the factors is
.674 and has a significant at the .01 level. These findings show that the compatibility and
relationship between the factors of the scale is high.

3.4. Reliability Studies
3.4.1. Item-Total Correlations

Item Total Correlations explain the relationship between test item scores and the total
score of the test. If the Item Total Correlation is positive and high means that the items
illustrate similar behaviors and high internal consistency (Biiyiikoztiirk, 2017).
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Since the corrected item-total correlations of the scale in our study were between
412 and .679, it can be said that all items were sufficient to distinguish the feature to be
measured. This finding is also an indication that the internal consistency was provided. It
was observed that the t-test values for the unrelated samples calculated for the item scores
of the 27% lower and upper groups determined according to the total scores were ranked
between 4.801 and 12.734 (Table 5). This shows that the scale has distinctive feature.

Table 5. Corrected Item-Total Correlations of the Scale and t Values Regarding 27%
Subverted Group Difference

t t

down%27) down%?27)

1 486 8.120%* 11 .612 4.7731%*
2 412 6.452%* 12 478 10.552%*
3 .654 8.727%* 13 510 6.818%*
4 473 5.530%* 14 459 7.371%*
5 .536 9.926%* 15 523 5.223%*
6 .583 12.734%* 16 .649 5.623%*
7 442 10.480%* 17 .618 11.115%%*
8 576 8.176%* 18 .612 12.722%%
9 467 7.524%%* 19 .679 10.887%*
10 452 10.834%*%* 20 506 4.801%*
21 .624 6.152%*

** p< .01

3.4.2. Cronbach o and McDonald’s o Reliability Coefficient, Two-Half Test
Correlation

To examine the reliability of the scale, Cronbach’s a and McDonald’s ® (omega)
reliability coefficients were examined, and a reliability study was conducted using two
half-test methods for stability. Calculated values are given in Table 6.

Table 6. Reliability Coefficient Values of the Scale

Two-Half Test

Sub-Dimensions Cronbach’s a McDonald’s o ()
PMTE .86 .80 .86
MTOE .84 .83 .85

Total 91 .85 .83
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These results are proof that the scale has construct validity. Internal consistency
coefficients made within the scope of reliability studies showed that the scale can be used
reliably.

4. CONCLUSIONS

Special attention needs to be paid to the education of future teachers and to the
development of their competencies as 21st century skills for teaching mathematics. 21st
century skills such as critical thinking and problem solving are part of mathematical
competencies and are increasingly important. It is not enough to prepare future mathematics
teachers related to subject didactics, pedagogy, and content; they must also get new beliefs
in these subjects (Borko and Putnam, 1996). The beliefs of teaching mathematics affect
the quality of teaching and teaching methods in the classroom (Maasepp and Bobis, 2014;
Takunyaci and Takunyaci, 2014). For this reason, it will be important to develop or adapt
a scale into Turkish for future studies to have a valid and reliable scale that determines the
beliefs of mathematics teachers and prospective teachers about teaching mathematics.

Institutional structures that will provide support for the measurement tools that
researchers should use are quite limited in Turkey. For this reason, researchers have
difficulty in reaching scales with proven validity and reliability, and in this case, they
adapt a scale developed abroad or develop a new scale. When the scale development
studies within the scope of mathematics teaching special field competencies (Aksu,
2008; Akyildiz and Cinar, 2016; San, 2013; Koyuncu, Giizeller and Akyiiz, 2017) are
examined, it is seen that these studies are very few and mostly carried out by working with
teacher candidates. Dede (2008) developed a scale by adapting the efficacy belief scale
developed for science teaching by other researchers abroad to mathematics teaching. The
development of the scale was carried out with a limited number of mathematics teachers.
The scale consists of three sub-scales called ‘proficiency in teaching’, ‘motivating and
taking responsibility’, and ‘effective teaching’ and 14 items. Akyildiz and Cinar (2016)
focused on a more subject-centered structure and focused on the scale that was developed
to determine the competencies of primary school mathematics teacher candidates and
dealt with it by specializing within the scope of linear algebra field language proficiency.
With a similar specialization, Koyuncu, Giizeller, and Akytiz (2017) also developed a
scale for pre-service mathematics teachers’ perceptions of proficiency in mathematical
modeling. Esendemir, Cirak, and Samancioglu (2015) on the other hand put forward the
scale they developed to determine the mathematics teaching efficacy beliefs of primary
school mathematics teachers in a limited scope by taking only one competence area
within the scope of MEB Mathematics Teacher Special Field competences (Mathematics
Lesson Skills Development Competence). Haciomeroglu and Sahin-Tagkin (2010), on
the other hand, carried out the study of adapting a scale developed in another country
(USA) into Turkish and stated that the original two-dimensional scale was adapted in
three dimensions (personal competence, the role of the teacher ineffective teaching,
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performance related to teaching) due to cultural differences.

In this study, a valid and reliable scale was adapted to Turkish language that will
determine prospective and in-service mathematics teachers’ efficacy beliefs towards
teaching mathematics, in terms of self-efficacy and outcome expectancy.

The EFA revealed that the scale items were decomposed in two factors (PMTE,
MTOE). Afterwards, the fit indices obtained as a result of the CFA revealed that the
scale items met under these two factors. Reliability coefficient values of the scale were
obtained by Cronbach’s o, McDonald’s ® (omega) and Two-Half Test (r) methods. These
reliability values calculated for the whole scale are respectively; .91, .85, .83.

The lowest score that can be obtained from the entire scale is 21, the highest score is
105. The scores obtained from sub-factor of PMTE range from 13 to 65 and range from
8 to 40 for sub-factor of MTOE. The high score obtained from the scale means that the
positive level of efficacy beliefs towards teaching mathematics are also high. Finally, it
can be said that the MTEBI, which was adopted to Turkish language according to the
analyzes made and the results obtained, is a valid and reliable scale. In addition, this
adapted scale can be used to determine prospective and in-service mathematics teachers’
efficacy beliefs towards teaching mathematics.
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