
Teaching efficacy beliefs have attracted researchers’ attention in recent decades because of its

close association with and potential impact on the implementation of new ideas and skills in

education. In the present study, we have explored the psychometric properties and construct

validity of the Turkish adaptation of the Mathematics Teacher Efficacy Belief Instrument developed

by Enochs, Smith, & Huinker (2000) for in-service mathematics teachers. The instrument

distinguishes between two dimensions of efficacy beliefs for mathematics teachers: personal

mathematics teaching efficacy and mathematics teaching outcome expectancy. The sample consisted

of 1355 in-service elementary school teachers and middle school mathematics teachers from 368

schools. Exploratory and confirmatory factor analysis revealed a two-factor structure similar to

that found in other studies. Also, scores from the two subscales indicated acceptable internal

consistency.

Keywords: self-efficacy, mathematics education, teachers, exploratory factor analysis, confirmatory

factor analysis.

En décadas recientes, las creencias sobre la eficiencia de la enseñanza han atraido la atención
de los investigadores debido a su cercana relación y potencial impacto en la implementación
de nuevas ideas y estrategias de educación. En el presente studio hemos explorado las propiedades
psicométricas y la validez de constructo de la adaptación turca del Instrumento de Creencias
de la Eficacia del Profesor de Matemáticas desarrollado por Enochs, Smith, & Huinker (2000)
para profesores de matemáticas en activo. El instrumento distingue entre dos dimenciones de
creencias de eficacia para profesores de matemáticas: eficacia personal en la enseñanza de
las matemáticas y resultados de las expectativas en la enseñanza de las matemáticas. La
muestra consistió en 1355 profesores de matemáticas de educación elemental y de escuela
media en activo de 368 escuelas. Los analisis exploratorios y los analisis de factor confirmatorio
revelaron una estructura de dos factores similar a la encontrada en otros estudios. Asímismo,
los datos de las dos subescalas tuvieron valores de consistencia interna aceptables.
Palabras clave: auto eficacia, educación en matemáticas, profesores, analisis factorial exploratorio,
analisis factorial confirmatorio.
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The assessment of teaching efficacy beliefs has become

an important concern for researchers because of its critical

role on various educational outcomes, particularly on the

adaptation of educational innovations (De Mesquita & Drake,

1994, Ghaith & Yaghi, 1997; Guskey & Passaro, 1994;

Tschannen-Moran, Hoy, & Hoy, 1998). Research studies

reveal that teachers with high teaching efficacy beliefs tend

to be flexible in their teaching approaches, open to new

ideas and skills, and inclined to change their teaching

practices by adopting new educational ideas (Czerniak &

Lumpe, 1996; Enochs & Riggs, 1990; Ghaith & Yaghi, 1997;

Guskey, 1988). Although several models and instruments

have been developed to measure teaching efficacy beliefs,

there is a need for cross-culturally validated teaching efficacy

belief scales (Brouwers, Tomic, & Stijnen, 2002; Henson,

Kogan, & Vacha-Haase, 2001). The primary focus of this

study was to contribute to the work on factor structure and

psychometric properties of the Mathematics Teaching

Efficacy Belief Instrument (MTEBI, Enochs, Smith, &

Huinker, 2000) by translating it into Turkish and evaluating

its factor structure and reliability through in-service

elementary and middle school mathematics teachers in a

Turkish sample. The secondary purpose of this study was

to examine how the mathematics teachers’ teaching

experience, gender, and grade-level taught interacted with

mathematics teaching efficacy beliefs. The MTEBI was

selected for this study because of three reasons. The first

reason is that this scale specifically focuses on mathematics

teaching efficacy. Second, MTEBI and its science education

version, the Science Teaching Efficacy Belief Instrument

(STEBI, Enochs, & Riggs, 1990), have been used in various

contexts with in-service and preservice teachers in different

countries around the world. Although fewer studies examined

MTEBI compared to STEBI, it has been translated into

different languages and used in different cultural settings

including Australia, South Africa, Taiwan, and Jordan. Third,

only a few researchers have reported that the MTEBI has

an acceptable reliability and construct validity (Alkhateeb,

2004; Cakiroglu, 2008). As a fairly new instrument, more

studies are needed on the validity and reliability of the

MTEBI in different populations and contexts (Enochs et

al., 2000). 

Teacher Efficacy and Its Assessment

Teacher efficacy is based on Bandura’s (1977) social

cognitive theory. He defined self-efficacy as “beliefs in

one’s capabilities to organize and execute the courses of

action required to produce given attainments” (p. 3). The

teaching efficacy belief is then conceptualized as teachers’

judgment of their capacity to “influence how well students

learn, even those who may be difficult or unmotivated”

(Guskey & Passaro, 1994, p. 4). Bandura (1977) classifies

self-efficacy in two dimensions: efficacy expectancy and

outcome expectancy. Efficacy expectancy, also referred as

personal efficacy, refers to a person’s beliefs about his or

her capacity to successfully produce the desired outcomes

in that context. Outcome expectancy, also referred as general

efficacy, on the other hand, refers to a person’s judgment

that certain behaviors in a specific context will produce

particular outcomes. The reflections of these two dimensions

in relation to teacher efficacy first emerged in the studies

of Ashton, Webb, and Doda (1982), and Gibson and Dembo

(1984). Ashton and her colleagues’ (1982) Efficacy Vignettes

are designed to measure only personal teaching efficacy

dimension of teacher efficacy. The Teacher Efficacy Scale

(TES) developed by Gibson and Dembo (1984), on the other

hand, intends to measure both dimensions of Bandura’s

self-efficacy theory. The first dimension refers to personal

teaching efficacy and represents a teacher’s belief that he

or she “has the skills and abilities to bring about student

learning” (p. 573). They elucidate a second dimension,

general teaching efficacy, as a “belief that any teacher’s

ability to bring about change is significantly limited by

factors external to the teacher” (p. 574). Although the TES

has been criticized by some researchers concerning issues

related to its factor structure, it became a starting point for

developing new teacher efficacy scales (e.g., Tschannen-

Moran & Hoy, 2001; Tschannen-Moran et al., 1998). One

of these scales specific to a subject matter is the STEBI

(Enochs & Riggs, 1990). Based on the TES, Riggs and

Enochs (1989) constructed the STEBI, a new instrument

specific to science teachers, and then they modified it and

developed the MTEBI (Enochs et al., 2000). Contribution

of these instruments to the teaching self-efficacy research

was significant not only because they address the weaknesses

of the TES, but also they were solely designed for a specific

subject matter (Liu, Jack, & Chiu, 2007).  

Psychometric Properties of the MTEBI and the STEBI

Psychometric properties of the MTEBI and the STEBI

are discussed together here since (a) the constructs are

similar, indeed most of the time the only change made

was to replace the term ‘science’ with the term

‘mathematics’, and (b) as a new instrument, available data

on psychometric properties of the MTEBI are limited. The

STEBI instrument originally consisted of 25 items. After

analyzing its factor structure and reliability, Enochs and

Riggs (1990) dropped two items because of their cross-

loadings. Enochs et al. (2000) subsequently conducted an

item analysis for the revised version of the 23-item STEBI

and developed a 21-item MTEBI by deleting two low

correlated items. 

The MTEBI is comprised of two subscales, namely

personal mathematics teaching efficacy (PMTE, 13 items)

and mathematics teaching outcome expectancy (MTOE, 9

items). Using a sample of 324 elementary preservice

mathematics teachers, Enochs et al. (2000) reported internal

consistencies (Cronbach’s alpha) for PMTE and MTOE
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scales as .88 and .77, respectively. They also reported the

independence of the two scales through confirmatory factor

analysis. Studies utilizing MTEBI in the United States

generally cite alpha values reported by Enochs et al. (2000)

without examining the reliability of their own MTEBI data

(e.g., Gresham, 2008; Swars, Daane, & Giesen, 2006).

However, several other researchers found high reliabilities

for the two subscales of teaching efficacy belief for

mathematics and science, ranging from .77 to .92 for PTE,

and from .65 to .76 for TOE. Table 1 shows the internal

consistency of the MTEBI and the STEBI reported in some

of these studies. 

Enochs and Riggs (1990) and Enochs et al. (2000)

conceptualized science and mathematics teaching efficacy

beliefs in two dimensions, namely personal teaching efficacy

and teaching outcome expectancy. This two-factor structure

for the STEBI for use in the US and some other countries

has been established in science education literature (e.g.,

Bleicher, 2004; Mji & Kiviet, 2003; Mulholland, Dorman,

& Odgers, 2004; Tekkaya, Cakiroglu, & Ozkan, 2004). In

some of these studies, however, researchers offered minor

changes. For example, Bleicher (2004) reported that

removing the word “some” improved the item loadings and

item total correlations for the items 10 and 13. A

comprehensive review of research revealed that although

the MTEBI has been used extensively in the studies, its

construct validity was explored in only one study (Alkhateeb,

2004). He administered the Arabic translation of the 21-

item MTEBI to 144 undergraduate students in a school of

education in Jordan. He found that two factors existed

corresponding to two original dimensions that accounted

for 41% of the total variance, and all the items loaded on

the factors were as expected.

The review of literature reveals that although the MTEBI

and the STEBI have been used widely, majority of the

studies were conducted with pre-service teachers and only

a few with in-service teachers.  Also, only a few study

examined psychometric properties of the MTEBI. Therefore,

there is a strong need to examine the reliability of the

construct of mathematics teaching self-efficacy and to extend

the validity of the MTEBI to in-service teachers. 

Method

Participants

The participants of the study were 1355 in-service

elementary school teachers and middle school mathematics

teachers from 368 schools throughout Turkey. While 1098

(81%) of the participants were teaching in public schools,

257 (19%) of them were teaching in private schools. The

average age of the participants ranged from 21 to 67 (M =

37.4, SD = 9.3). About 65% of the participants were less

than 40 years old. Table 2 shows some demographic

characteristics of the sample.

Table 1

Cronbach’s alpha reliability coefficients reported in some of the previous studies

Study Participants Inventory Items Subscales

PTE TOE

Alkhateeb (2004) 144 Jordanian undergraduate students MTEBI 21 Items, original scale .84 .75

Cakiroglu (2008) 245 elementary preservice teachers in US and Turkey MTEBI 21 Items, original scale .77 .65

Enochs et al. (2000) 324 elementary preservice teachers MTEBI 21 Items, original scale .88 .77

Enochs & Riggs (1990) 212 American preservice teachers STEBI 23 Items, original scale .90 .76

Bleicher (2004) 290 American elementary preservice science teachers STEBI 23 Items, original scale .87 .72

Tekkaya, et al. (2004) 299 Turkish elementary preservice science teachers STEBI 23 Items, original scale .84 .76

in US and Turkey

Mji & Kiviet (2003) 200 South African elementary teachers STEBI 25 Items, all the items .92 .73

of the first version

Mulholland, et al. (2004) 314 Australian elementary preservice teachers STEBI 21 Items, 2 deleted items .83 .74

were not reported

Liu, et al. (2007) 282 Taiwanese elementary science teachers STEBI 16 Items, deleted items*: .82 .81

7, 10, 11, 14, 17, 21, 22, 

20, 25

* These items deleted because of low item-total correlations (< .32).
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Instrument

In this study, in-service elementary and middle school

teachers’ mathematics teaching self-efficacy beliefs were

measured using an extended and translated (into Turkish)

version of the Mathematics Teaching Efficacy Belief

Instrument (MTEBI) for pre-service teachers (Enochs et

al., 2000). MTEBI for pre-service teachers was adopted

from the Science Teaching Efficacy Belief Instrument

(STEBI-B) for pre-service teachers (Enochs & Riggs, 1990;

Riggs & Enochs, 1989). The MTEBI for pre-service teachers

is a 21-item self-report scale developed to measure pre-

service teachers’ mathematics teaching efficacy beliefs and

their outcome expectancy. Each item is rated on a 5-point

Likert type scale ranging from 5 (strongly agree) to 1

(strongly disagree). The MTEBI for pre-service teachers

consisted of two subscales: the personal mathematics

teaching efficacy beliefs (PMTE) (13 items, e.g., I wonder

if I have the necessary skills to teach mathematics) and

the mathematics teaching outcome expectancy (MTOE) (8

items, e.g., When a low achieving child progresses in

mathematics, it is usually due to extra attention given by

the teacher). Possible scores on the PMTE scale range from

13 to 65 and MTOE scores may range from 8 to 40. The

higher the score on the PMTE scale, the stronger the

personal beliefs in one’s efficacy as a mathematics teacher.

Similarly, the higher the score on the MTOE scale, the higher

the expectations of the outcomes of mathematics teaching. 

For this study, we decided to include two outcome

expectancy items used by Enochs and Riggs (1990) but

dropped later by Enochs et al. (2000) because of low item-

total item correlation. We also included another two outcome

expectancy items mentioned in Riggs and Enochs (1989)

but not covered by Enochs et al. (2000). Thus, in the final

form, the MTEBI for in-service teachers consisted of 25

items. The back-translation design (Hambleton, 2005) guided

the adaptation of the MTEBI into Turkish. First, a bilingual

mathematics education professor translated the original items

into Turkish. During this stage, Turkish translations and

adaptations of the MTEBI for pre-service teachers

(Cakiroglu, 2008) and the STEBI for in-service elementary

teachers (Tekkaya et al., 2004) were very useful. Special

attention was paid to semantic, idiomatic, and conceptual

equivalence to preserve overall meaning and nuances and

to ensure cultural and psychological equivalence. Since

our purpose was to measure in-service teachers’ teaching

efficacy rather than that of pre-service teachers, use of

concepts, words, and expressions that would make sense

for practicing teachers were ascertained. For example, present

rather than future tense (as it is the case with the prospective

teachers) was used. Furthermore, negatively worded items

were translated as such. The items were then back-translated

into English by another bilingual mathematics education

professor. Two translators compared the original and the

back-translated versions for any inconsistency in meaning

and then adjustments to the Turkish version were made

accordingly. 

Data Analysis

In the data analysis, we first examined the reliability

of teacher responses to individual items and to the subscales

suggested in the previous studies (e.g., Enochs et al., 2000;

Enochs & Riggs, 1990; Riggs & Enochs, 1989) according

to item-total correlations and alpha coefficients, respectively.

Initially, the data were examined for missing values and

normality. It was decided to exclude missing cases listwise.

Except for a few cases, the missing data were random and

deleting them did not lower the sample size significantly.

Moreover, it was decided not to carry out any type of data

transformation to improve the normality although some of

the item scores in the MTEBI for in-service teachers were

skewed. For example, the logarithmic transformation created

significant skewness in some of the items while there was

no problem of skewness before the transformation applied.   

After the listwise deletion of missing cases, the remaining

sample (N = 1119) was randomly divided into two subsamples.

Both subsamples were matched based on the level taught,

gender and teaching experience. Data from the first subsample

(n = 552) were subjected to an exploratory factor analysis

(EFA) using SPSS 17. EFA was performed using the principal

component analysis (PCA). Various methods have to be

considered in deciding on the number of factors to be retained

after conducting the principal components analysis. These

methods are the parallel analysis (Horn, 1965), the minimum

average partial method (MAP) (Velicer, 1976), Kaiser-Guttman

criterion (i.e., eigenvalues ≥ 1), scree test, and theoretical

interpretability of factors (Field, 2005; Tabachnick & Fidell,

2007). SPSS syntaxes provided by O’Connor (2000) were

used to perform the MAP test and parallel analysis. Data

959

Table 2

Characteristics of the participants

Characteristics                                                     f (%)

Level teaching

Elementary school (grades 1-5) 827 (61)

Middle school (grades 6-8) 528 (39)

Gender

Female 749 (55.3)

Male 606 (44.7)

Experience in teaching (years)*

0-2 139 (10.3)

3-5 185 (13.7)

6-9 270 (19.9)

10-19 459 (33.9)

20 and above 298 (22)

* Data for 4 participants was missing.
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from the second subsample (n = 567), on the other hand,

were used to corroborate the identified factor structure through

confirmatory factor analysis (CFA) using AMOS 16 (Arbuckle,

2007). As the chi-square statistic is extremely sensitive to

sample size, CFI, TLI, RMSEA, and SRMR fit indices of

the hypothesized latent factor structure for the observed data

were examined while evaluating the model fit (Byrne, 2001;

Hu & Bentler, 1999; Kline, 2005). Finally, the internal

consistency of the resulting instrument was examined with

a one-way between-subject multivariate analysis of variance

(MANOVA) conducted using the whole sample to see whether

the teachers differ on the identified factors according to the

level they taught, their gender and teaching experience. 

Results

Table 3 summarizes the results of the reliability analysis

of the MTEBI for in-service teachers based on the two-

factor model suggested in the previous studies (e.g., Enochs

et al., 2000; Enochs & Riggs, 1990; Riggs & Enochs, 1989).

The computed alpha values suggested that scores from the

first scale produced a good and acceptable reliability

coefficient while this was low for the second scale scores.

This result might have been caused by four items (10, 13,

20, and 25) in the second scale because they had rather

low item-total correlations. Thus, these four items were

deleted and excluded from further analyses.   

Table 3

Summary of reliability estimates for MTEBI for in-service teachers

Subscale/Item Item-total correlations

Factor 1 - Personal mathematics teaching efficacy (PMTE) (α = .82)

2. I am continually finding better ways to teach mathematics. .45

*3. Even when I try very hard, I don’t teach mathematics as well as I do most subjects. .42

5. I know how to teach mathematics concepts effectively. .46

*6. I am not very effective in monitoring mathematics activities. .44

*8. I generally teach mathematics ineffectively. .53

12. I understand mathematics concepts well enough to be effective in teaching elementary mathematics. .53

*17. I find it difficult to use manipulatives to explain to students why mathematics works. .47

18. I am typically able to answer students’ mathematics questions. .47

*19. I wonder if I have the necessary skills to teach mathematics. .61

*21. Given a choice, I would not invite the principal to evaluate my mathematics teaching. .24

*22. When a student has difficulty understanding a mathematics concept, I am usually at a loss as to how to help 

the student understand it better. .59

23. When teaching mathematics, I usually welcome student questions. .45

*24. I don’t know what to do to turn students on to mathematics. .46

Factor 2 - Mathematics teaching outcome expectancy (MTOE) (α = .63)

1. When a student does better than usual in mathematics, it is often because the teacher exerted a little extra effort. .29

4. When the mathematics grades of students improve, it is most often due to their teacher having found a more 

effective teaching approach. .41

7. If students are underachieving in mathematics, it is most likely due to ineffective mathematics teaching. .26

9. The inadequacy of a student’s mathematics background can be overcome by good teaching. .29

*10. The low mathematics achievement of some students cannot generally be blamed on their teachers. .04

11. When a low achieving child progresses in mathematics, it is usually due to extra attention given by the teacher. .43

*13. Increased effort in mathematics teaching produces little change in some students’ mathematics achievement. .18

14. The teacher is generally responsible for the achievement of students in mathematics. .34

15. Students’ achievement in mathematics is directly related to their teacher’s effectiveness in mathematics teaching. .42

16. If parents comment that their child is showing more interest in mathematics at school, it is probably due to 

the performance of the child’s teacher. .34

*20. Effectiveness in mathematics teaching has little influence on the achievement of students with low motivation. .19

*25. Even teachers with good mathematics teaching abilities cannot help some kids learn mathematics. .22

Note. Items marked with an “*” are negatively worded and need to be reversed in scoring.
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Principal Component Analysis (PCA)

None of the correlation coefficients between each pair of

items in R-matrix was particularly large; therefore, there was

no need to consider eliminating any items at this stage. Also,

the determinant of the R-matrix was .012, indicating that

multicollinearity was not a problem for the data set.

Furthermore, the Kaiser-Meyer-Olkin test showed that the

correlation matrices were factorable (KMO = .85) and the

quality of the sampling was good. Bartlett’s test of sphericity

was highly significant (χ2(210) = 2384.87, p < .001). Then,

PCA was performed on the 21 items from the MTEBI for

in-service teachers. The initial analysis extracted 5 factors

with eigenvalues greater than one.  This solution accounted

for 50.32% of the total variance. The eigenvalues of the first

five factors were: 4.66, 2.24, 1.41, 1.18, and 1.07. Next, the

data were analyzed by orthogonal (varimax) and oblique (direct

oblimin) methods of transformation. Both transformations

revealed four factors similar to the initial analysis. 

We observed that Kaiser-Guttman criterion overestimated

the number of factors to be retained. For example, most of

the items loaded on the first and second factors accounted

for 22.2% and 10.67% of the total variance, respectively.

Also, several items loaded on more than one factor according

to the Kaiser-Guttman criterion. Additionally, considering

the fact that resulting communalities (after extraction) were

either equal to or all less than .62 with an average of .50,

we decided not to rely on the Kaiser-Guttman criterion as

suggested by Field (2005). On the other hand, the scree

plot revealed three or four factors. 

In deciding the number of factors to retain, rather than

more rule-based traditional approaches we reported above

whereby data distributions may have affected factors and

eigenvalues, we preferred to rely on the MAP test and

parallel analysis because these statistically based methods

are considered to produce optimal solutions for determining

the dimensionality of a construct (Glorfeld, 1995; Henson

& Roberts, 2006; O’Connor, 2000; Zwick & Velicer, 1986).

In the parallel analysis, five thousands random datasets

were created, each of which had 552 cases and 21 variables.

In 95% of the datasets generated, the first four eigenvalues

were equal or less than 1.37, 1.3, 1.25, and 1.21. Thus, the

parallel analysis suggested that three factors underlie the

measure of efficacy. On the other hand, the MAP revealed

average squared partial correlations (ASPC) of .042 with

no components extracted; .015 with one component

extracted; .012 with two components extracted; and, .013

with three components extracted. Contrary to the parallel

analysis, a two-factor solution was suggested by the MAP

as the smallest ASPC was associated with the second

component. We decided that the two-factor solution

suggested by the MAP would be more meaningful and

theoretically interpretable considering the fact that the

original instruments (i.e., the STEBI and MTEBI for in-

service and pre-service teachers) have been created based

on two theoretical constructs after Bandura’s (1977) two

dimensions of teacher efficacy (i.e., outcome expectations

and self-efficacy expectations) and previous research

conducted using these instruments (e.g., Bleicher, 2004;

Cakiroglu, 2008; Enochs & Riggs, 1990; Enochs et al.,

2000; Riggs, & Enochs, 1989) has confirmed these two

lower order factors extracted through exploratory and

confirmatory factor analyses.

Although Enochs et al. (2000) reported the independence

of the two scales through confirmatory factor analysis, Enochs

and Riggs (1990), and Bleicher (2004) reported a modest

correlation between the two factors. The PCA for a two-

factor solution was conducted using oblique rotation (direct

oblimin with delta = 0) with Kaiser normalization. The results

are presented in Table 4, wherein factor loadings of pattern

and structure matrices and communalities are shown. The

two factors accounted for 32.87% of the total variance, with

eigenvalues of 4.66 and 2.24 for factors 1 and 2, respectively.

These factors were moderately correlated (r = .22 at a delta

value of 0), signifying that they were related but independent

constructs. As seen in Table 4, the two-factor solution

revealed a simple structure of the MTEBI for in-service

teachers that is similar to that reported by Enochs et al.

(2000). Based on this, Factor 1 was named as personal

mathematics teaching efficacy (PMTE) and Factor 2 as

mathematics teaching outcome expectancy (MTOE) (Enochs

et al., 2000; Enochs & Riggs, 1990; Riggs & Enochs, 1989).

It has been suggested that variables with pattern

coefficients of .32 or larger are generally acceptable for item

inclusion (Tabachnick & Fidell, 2007). Based on this

suggestion, Item 21 was removed because its pattern

coefficient was less than .32. This means that Factor 1 (i.e.,

PMTE) was made up of 12 items, namely Item 2, Item 3,

Item 5, Item 6, Item 8, Item 12, Item 17, Item 18, Item 19,

Item 22, Item 23, and Item 24. On the other hand, Factor 2

(i.e., MTOE) had 8 items, namely Item 1, Item 4, Item 7,

Item 9, Item 11, Item 14, Item 15, and Item 16.  It may also

be observed in Table 4 that Item 2 (PMTE = .50 and MTOE

= .32), Item 9 (PMTE = .40 and MTOE = .33) and Item 4

(PMTE = .34 and MTOE = .64) had cross factor loadings.

These cross loadings can be neglected, since the primary

loadings were significantly higher than the secondary ones.

Based on the analysis reported here, subsequent computations

involved the 20-item MTEBI for in-service teachers.

Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was conducted to

examine the construct validity of the self-efficacy scale.

The CFA model indicated a poor level fit to the given data

in terms of chi-square, CFI, and TLI indices χ2(169 df, N

= 567) = 600.22, p < .001, CFI = .84, TLI = .82. This was

in spite of the RMSEA (.067 with 90% CI .061 – .073)

and SRMR (.067) indices which fell within an acceptable

range (Hu & Bentler, 1999). Modification indices suggested

961
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that error variances of several items could be correlated to

increase model fit. Based on the modification indices and

theoretical relevance, links between the items 6 and 8, 12

and 18, 14 and 15, and 18 and 23 were allowed. The error

covariance between the first three pairs of the items was

likely caused by content overlap. For example, contents of

the items 14 and 15 focused directly on teachers’

performance as a cause of students’ progress in mathematics;

and the contents of the items 12 and 18 have to do with

teachers’ beliefs about their mathematical knowledge. The

error covariance between Items 6 and 8 might be because

of the close semantic likeness between these items in the

Turkish language. A careful consideration of the contents

of Item 18 (I am typically able to answer students’

mathematics questions) and Item 23 (When teaching

mathematics, I usually welcome student questions) suggested

that the error covariance between them might be the bias

caused by the social desirability of the items. After

modification, the values of CFI (.90), TLI (.88), SRMR

(.06) and RMSEA (.056 with 90% CI .05 – .062) fit indices

indicated the tested model had an acceptable fit to the data.

The chi-square statistic χ2(165 df, N = 567) = 455.49, p <

.001 of the modified CFA model was substantially lower

than that of the original model.

The results of factor loadings and measurement error

variances of the modified CFA model are provided in Figure

1. All indicators in the model had statistically significant

unstandardized factor loadings to their common latent factors

(p < .001), corroborating the presence of significant

relationships among measured indicators and their latent

variables. Also, except for Item 7 in MTOE, all indicators

had satisfactory standardized factor loadings on their

common latent factor. Item 7 was not deleted because its

factor loading .29 was not substantially low. Bivariate

correlation between MTOE and MTOE was statistically

significant (r = .44).

Internal Consistency of the MTEBI for In-service
Teachers

Reversing the negatively worded items, the internal

consistency of scores from the overall scale (Cronbach’s

alpha) was found to be .82 (n = 1128). Moreover, Cronbach’s

alpha coefficients for the factors personal mathematics

teaching efficacy (PMTE) and mathematics teaching outcome

expectancy (MTOE) were .83 (n = 1158) and .70 (n = 1298),

respectively. Item total correlations of all items with the

rest of the items ranged from .42 to .61 in PMTE and from

.30 to .50 in MTOE. 

Further Validation: Background Variable Associations
with MTEBI for In-service Teachers’ Scores

Barlett’s test of sphericity (χ2 = 237.07, df = 2, p < .001)

indicated that MANOVA was warranted. Also, the Levene’s

test suggested heterogeneity of variances for both personal

mathematics teaching efficacy (PMTE) and mathematics

teaching outcome expectancy (MTOE) variables. Thus, a

Table 4

Factor loadings (from pattern and structure matrices) and communalities (η2) of the items in MTEBI for in–service

teachers for the principal component analysis after direct oblimin rotation

Item# Pattern Matrix          Structure Matrix η2 Item#          Pattern Matrix Structure Matrix            η2

F1 F2 F1 F2 F1 F2 F1 F2

22 – .71 .16 – .68 .01 .48 11 .05 .68 .20 .69 .48

19 – .67 .00 – .67 – .15 .45 16 – .04 .66 .10 .65 .43

8 – .59 – .04 – .60 – .17 .36 15 – .01 .61 .12 .61 .37

6 – .58 .10 – .55 – .03 .32 4 .22 .60 .34 .64 .46

18 .57 .08 .59 .21 .35 14 – .13 .59 .00 .56 .33

5 .56 .06 .57 .18 .33 1 .11 .51 .22 .53 .29

12 .55 .17 .59 .29 .37 7 – .05 .40 .04 .39 .16

17 – .54 .11 – .52 .00 .28

23 .54 .00 .54 .12 .29

3 – .53 .02 – .53 – .09 .28

24 – .52 .09 – .50 – .02 .25

2 .45 .23 .50 .32 .3

9 .34 .26 .40 .33 .22

21 – .30 – .04 – .31 – .10 .1

Note. Salient loadings are ≥ .3. Numbers in bold represent the highest salient factor loadings on a factor. Numbers in italics specify the

second highest salient loadings on a factor. Factor labels: Factor I, personal mathematics teaching efficacy (PMTE); Factor II, Mathematics

teaching outcome expectancy (MTOE).
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one-way between-subject multivariate analysis of variance

(MANOVA) was conducted on two dependent variables:

PMTE and MTOE. The independent variables were the

grade-level taught (elementary school teachers; mathematics

teachers teaching grades 6 to 8); gender and (years of)

experience in teaching (0-2, 3-5, 6-9, 10-19, and 20 and

above). A statistically significant Box’s M test (p = .012)

suggested unequal variance-covariance matrices of the

dependent variables across levels of experience in teaching,

gender groups, and the grade-level taught and thus compelled

the use of Pillai’s trace in assessing the multivariate effect.

With the use of Pillai’s trace, the combined DVs were

significantly affected only by teacher’s gender; Pillai’s trace

=. 014, F(2,1104) = 8.028, p < .001, partial η2 = .014. The

level taught and experience in teaching were not significant;

Pillai’s trace < .001, F(2,1104) = 0.115,  p = .891, partial

η2 < .001 and Pillai’s trace = .004, F(8,2210) = 0.546, p =

.822, partial η2 = .002. However, no interaction between

the independent variables was statistically significant. When

the results for the dependent variables were considered

separately, the only difference to reach statistical significance,

using a Bonferroni adjusted alpha level of .025, was personal

mathematics teaching efficacy (PMTE): F(1,1105) = 9.42,

p = .002. An inspection of mean scores suggested that female

teachers reported slightly higher levels of higher personal

mathematics teaching efficacy (M = 48, SD = 6.28) than

males (M = 47, SD = 6.62).

Discussion

Although teaching efficacy plays an important role in

effective mathematics teaching, its measurement is still

being questioned because of validity and reliability issues.

This study therefore explored the psychometric properties

and construct validity of the Turkish translation of the

Mathematics Teacher Efficacy Belief Instrument (MTEBI)

developed by Enochs et al. (2000) for in-service mathematics

teachers with added four items used in previous studies.

An initial reliability analysis based on the two-factor model

suggested in previous studies (e.g., Enochs et al., 2000;

Enochs & Riggs, 1990; Riggs & Enochs, 1989) suggested

the deletion of four items (10, 13, 20, and 25) from MTOE

because of low item-total correlations, leaving 21 items

for further analysis. Deletion of these items was consistent

with Riggs and Enochs (1989) and Enochs and Riggs (1990). 

Contrary to the Horn’s parallel analysis suggesting that

three factors underlies the measure of efficacy; a two-factor

solution was suggested by Velicer’s MAP test. A two-factor

solution was tested by PCA considering that it would be

theoretically more relevant as the two factors empirically

mirrored two self-efficacy dimensions for (mathematics)

teachers: personal mathematics teaching efficacy (PMTE)

and mathematics teaching outcome expectancy (MTOE).

Although it was not consistent with previous studies, results

of EFA suggested the deletion of Item 21. Considering the

963

Figure 1. Standardized loadings for the two-factor model of mathematics teaching self-efficacy beliefs scale (All coefficients are

significant at p < .01.).
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fact that all previous studies reviewed have been conducted

with preservice teachers except for one by Mji and Kiviet

(2003) (see Table 1), inclusion of this item can be

problematic for in-service teachers and needs further

validation, particularly in smaller sample sizes. Thus, the

20-item MTEBI for in-service mathematics teachers was

found to measure two dimensions of efficacy beliefs of in-

service mathematics teachers.

The confirmatory factor analysis suggested that the two-

factor model showed acceptable levels of model fit similar

to those reported by Enochs et al. (2000). Therefore, it was

concluded that the items in the Turkish version of MTEBI

for in-service teachers measure two latent dimensions: PMTE

and MTOE. Furthermore, the factor structure provides

evidence for the structural aspects of construct validity,

since the scores from the Turkish version of the MTEBI

were consistent with Bandura’s (1977) two dimensions of

teacher self-efficacy, namely outcome expectations and self-

efficacy expectations. 

On the other hand, the internal consistency reliabilities

of PMTE and MTOE were found to be very good and good,

respectively, similar to those reported in other studies

(Alkhateeb, 2004; Bleicher, 2004; Henson et al., 2001, Mji

& Kiviet, 2003; Mulholland et al., 2004; Tekkaya et al.,

2004). The low alpha value score for the MTOE dimension

was expected since it has been criticized by several

researchers that it would not be an appropriate construct

to measure teacher efficacy (e.g., Guskey & Passaro, 1994;

Henson et al., 2001). 

An examination of whether male and female teachers

differed in terms of the two factors of the MTEBI for in-

service teachers revealed that a statistically significant

difference existed in teachers’ personal teaching efficacy

beliefs in favor of females. Yet, there is no agreement among

the findings of the studies in the literature about the gender

differences on personal teaching efficacy beliefs. There

are several studies reporting no significant difference between

males and females with respect to their personal teaching

efficacy for teaching science and mathematics (e.g.,

Cakiroglu, 2008; Cakiroglu, Cakiroglu, & Boone, 2005;

Guskey & Passaro, 1994; Mulholland et al., 2004). However,

there are some revealing significant differences with respect

to females (e.g., Anderson, Greene, & Lowen, 1988; Evans

& Tribble, 1986) and others with respect to males (e.g.,

Bleicher, 2004; Enochs & Riggs, 1990; Riggs, 1991). On

the other hand, the results revealed no statistically significant

gender effect in teachers’ teaching outcome expectancy

beliefs. This finding is consistent with the results of other

studies (e.g., Bleicher, 2004; Cakiroglu, 2008; Cakiroglu

et al., 2005; Guskey & Passaro, 1994; Mulholland et al.,

2004). The results also showed that teaching experience

and the level taught (i.e., elementary vs. middle grades)

had no significant effect on both personal mathematics

teaching efficacy and mathematics teaching outcome

expectancy. This finding is consistent with the findings of

other studies (Anderson et al., 1988; Bleicher, 2004; Enochs

& Riggs, 1990; Guskey & Passaro, 1994). 

To sum up, this study was an attempt to contribute to

the international work on the evaluation of psychometric

properties of the MTEBI and its science education version

(STEBI). In general, the study supported the use of the

MTEBI as a scale to measure mathematics teaching efficacy

belief in a Turkish population like in other cultures and

populations. Similar to the results of the studies in Western

and non-Western populations, the translated Turkish version

of the MTEBI for in-service teachers possessed adequate

psychometric properties and construct validity for providing

precise and valid information about efficacy beliefs of in-

service (elementary and middle school) mathematics teachers.

Nevertheless, the mathematics teaching outcome expectancy

(MTOE) dimension needs further empirical validation as

also suggested by Alkhateeb (2004) and Henson et al. (2001). 
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