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1. INTRODUCTION

Educational institutions are structures undertaking important tasks in terms of the economic, social
and cultural development of nations. Qualified human resource need of countries is met by educational
institutions. Educational institutions not only reveal and make effort to develop individuals' potential
endowments but also endeavor to make individuals attain certain behaviors, attitudes, skills, values and
habits cherished by the society. Without a shadow of a doubt, teachers play the most crucial part in the
fulfilment of this function of the educational institutions [1]. Teachers not only have a strong and a lasting
impact on the character development of each and every individual constituting a nation but also play a vital
role in passing on the intellectual accumulation of knowledge, technical skills and culture from one
generation to another [2]. In this regard, teachers are considered to be at the heart of school improvement
efforts and the most crucial factor shaping students' learning and development [3]. Such an approach towards
teachers brings the matter of teacher quality and competency into the forefront. To this end, a number of
qualifications and competencies that need to be possessed by teachers have been suggested to ensure the
success of education systems. According to Demirel [4], the qualifications the effective teachers need to have
can be collected under two major headings: personal qualifications and professional qualifications. Being
motivating, focusing on success and acting professionally constitute the personal qualifications while
planning educational activities, using teaching methods and techniques, effective communication, classroom
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management, using time efficiently, assessing the teaching process and leading students are the
professional qualifications that an effective teacher should have. However, teachers need to not only have but
also be capable of demonstrating these qualifications. The most important concept of competency is the sense
of self-efficacy.

Self-efficacy was introduced based on the Social Cognitive Learning Theory of Albert Bandura.
Sense of self-efficacy is defined as a person's belief in their own capacity in identifying and exhibiting the
pattern of behavior required attaining a specific goal [5]. It is considered the most important component of
success in both positive psychology and Bandura's Social Cognitive Learning Theory. Sense of self-efficacy
is a substantial factor in delivering a successful performance as well as has a determinant impact on an
individual's ability of controlling their own emotions, thoughts and behaviors [6]. Being knowledgeable and
skilled is often not enough to be able to accomplish a specific task. One also needs to believe and expect that
she/he is able to accomplish it. Research revealed that those who believe they can succeed in fulfilling a task
perform better than those who do not [7, 8]. On the other hand, people who are suspicious about their self-
efficacy linger around the scenarios in which they fail and overcoming this suspicion can be very
challenging. On the contrary, individuals with a higher sense of self-efficacy are observed to set higher goals
and work harder to succeed [5]. Self-efficacy belief is known to have a significant impact on such variables
as responsibility for and desire of attaining goals, motivation, fighting against difficulties, analytic thinking,
and being vulnerable to stress and depression [9].

Teacher self-efficacy denotes teachers' belief about their own knowledge, skills and abilities as
educators and is closely related to the success of the teaching process [10]. Teachers’ sense of self-efficacy is
defined as their beliefs about their own skills of planning, organizing and implementing the activities that are
required to attain some specific educational goals [11]. Teacher self-efficacy is a concept about teachers'
belief in their own potential to fulfil their specific educational duties [12]. In other words, it is the teachers'
belief or perception regarding the extent of their competency as to producing the desired learning outcomes
even if they are dealing with unmotivated or problematic students [13]. Teachers' perception of their own
knowledge, skills and experiences has an important role in overcoming the obstacles they encounter in their
professional life [14]. Research shows that teachers' self-efficacy belief has significant impacts on teacher
and student outputs. It also has a significant influence on teachers' commitment to school, job satisfaction,
motives and attitudes towards the profession [13, 15-17]. Teachers with high sense of self-efficacy are
observed to be more open to new ideas, to be more eager to use new teaching methods, to design and
organize their classrooms better and to have a greater desire and willingness to teach [13, 18-20]. According
to Schiver and Czerniak [21], teachers with a higher level of self-efficacy belief are inclined to adopt student-
oriented approaches, thus, ensure student engagement and employ a research-based teaching strategy whereas
teachers with low level of self-efficacy are inclined to adopt a teacher-oriented approach, teaching rather
verbally [22, 23]. Morever, teachers' sense of self-efficacy is observed to be closely related to students'
achievement and motivation [24]. In this regard, teachers' fulfilling their own duties effectively, students'
success and, therefore, school's success can be said to depend on teachers' sense of self-efficacy. Thus, pre-
service teachers' and teachers' self-efficacy belief needs to be at the desired level for the sake of teaching
process' quality. In this regard, accurately identifying pre-service teachers' and teachers' current self-efficacy
belief is of great importance. To this end, Tschannen-Moran and Hoy [13] developed the Teachers’ Sense of
Self-Efficacy Scale, which was adapted into Turkish and Turkish culture by Capa, Cakiroglu and Sarikaya
[25]. Turkish version of the scale consists of 24 items and 3 subscales. The scale measures teachers' efficacy
for student engagement, classroom management and instructional strategies. The literature review suggests
that the Teachers’ Sense of Self-Efficacy Scale which was adapted into Turkish by Capa, Cakiroglu and
Sarikaya [25] has been used in a myriad of studies so far [16, 17, 26-32]. A significant number of these
studies attempted to identify the antecedents and consequences of teachers' self-efficacy belief. Some other
studies, on the other hand, carried out a descriptive investigation on teachers' current sense of self-efficacy.
No studies were found investigating whether the current structure of the scale, used in a lot of studies in
Turkey, is the same for different sub-groups (gender, city, school type, etc.) A scale is created based on the
assumption that "an instrument measures the same thing in each group in which it is implemented." However,
it is indicated in the studies that the measurement results obtained from the groups in which the instrument
was implemented may not have identical/equivalent psychometric properties [33]. In this regard, whether or
not a scale, developed or adapted to measure a specific trait, provides measurement invariance for different
sub-groups needs to be checked. Measurement invariance means revealing the intended trait without being
affected by another trait of the individual. In other words, it is to investigate whether or not the properties of a
scale are identical across different groups [34].

A measurement instrument's having the same constructs in more than one group means that the
factor loadings of the items of the scale, the correlations between factors and the error variances are the same
[35, 36]. Measurement invariance is a prerequisite in the comparison of groups to ensure that such
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comparison is meaningful [36-38]. Therefore, testing the measurement invariance of scales does not mean
coming up with a new measurement instrument. Examining the scales by means of these tests helps us
understand whether the measurement instrument exhibits the same structure in the obtained measurement
results. A measurement may yield different results due to the participants' having and expressing different
traits, but it may be wrong to associate such differences merely with participants' responses or statements.
The difference in the measurement results may well be stemming from the measurement instrument it
self [37, 38, 34].

Multi-group Confirmatory Factor Analysiss (MGCFA) is a method commonly used to measure the
invariance in a structure [39-41]. Comparison of the scores across groups can be made by way of testing
them at four separate stages named as configural, metric, scalar and strict invariance respectively which are
tested through the MGCFA [39, 42].

Configural Invariance: 1t is the basic level of measurement invariance applications [43]. It is the
indicator of the fact that the items measure the identical construct across groups and provides evidence to
construct validity [40]. According to Kline [41] configural invariance requires the same measurement design
solely across groups.

Metric invariance: In a psychological measurement instrument, metric invariance tests the rates at
which the groups respond to the items in the same way. It is used to test the assumption that the strength
degree of the relationship between the items and the constructs constituting the items, namely the factor
loadings, is identical and invariant across groups [44-46]. According to Millsap and Olivera-Aguilar [47],
metric invariance requires the same factor loadings across groups as well as configural invariance. Metric
invariance is also referred to as weak factorial invariance. In cases the metric invariance cannot be provided,
it can be claimed that the factors do not have the same significance across groups [48].

Scalar invariance: It is a strong invariance level across groups and requires not only metric
invariance but also equivalence of factor variances and covariances. When scalar invariance is established,
comparison of the differences amongst group means leads to important consequences [47]. The assumption
that the constant in the regression equations created for the items making up the measurement instrument is
invariant across groups is being tested. The comparison of latent constructs is meaningful because conceptual
structure, structural association and error sources have the quality of being the same in subgroups [36]. This
invariance requires identical starting points both in the metrics and in the measurement [40].

Strict invariance: Whether or not the error variances of the scale differ across groups is tested.
Previous studies focused on the factor structure, factor loadings, and item invariants as well as required error
variances to be the same [40]. Ensuring strict invariance causes not only the observed variable means but also
the factorial differences and covariances across groups to be compared [48].

In addition, as the variance of the latent variable increases the item error variance increases as well.
Strict invariance is generally not acquired in practice. Stages of measurement invariance are hierarchical.
Therefore, the stages are considered respectively and if invariance cannot be provided at any stage, the next
stage does not need to be investigated [42]. Table 1 shows the stages of measurement invariance.

Table 1. Stages of measurement invariance

Stages of Measurement

Invariance Status of the Invariance Group Comparison

Configural Item / factor groups -

Metric Item / factor groups and factor loadings Factor variances and covariances

Scalar Item / factor groups, factor loadings, item  Factor variances and covariances, means of the
invariants observed variables

Strict Item / factor groups, factor loadings, item  Factor variances and covariances, means of the
invariants and item error variances observed variables, means of variances and covariances

2. METHOD

The study group of this research consists of the pre-service teachers who participated in the
"pedagogical formation certificate traning" at Inonii University, Faulty of Education in the 2017-2018
academic year. 430 of the 800 pre-service teachers enrolled in the pedagogic formation traning volunteered to
participate in the study. 267 (62.1%) of the participants were female while 163 (37.9%) were male. Age
average of the participants was 23.

Teachers' Sense of Self-Efficacy Scale were used in data collection. Teachers' Sense of Self-
Efficacy Scale was developed by Tschannen-Moran and Hoy [13]. The Scale was adapted into Turkish by
Capa, Cakiroglu and Sarikaya [25]. Teachers' Sense of Self-Efficacy Scale consists of 24 items and three
subscales (student engagement- classroom management- instructional strategies). "Efficacy in student
engagement" subscale is made up of items regarding how much the teachers can get the students believe they
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can do well in schoolwork. "Efficacy in classroom management" subscale is related to how much the
teachers can control undesirable behavior in the classroom. "Efficacy in instructional strategies" subscale
consists of items concerning how much the teachers can use a variety of teaching and assessment
strategies [25].

In their adaptation, Capa, Cakiroglu and Sarikaya [25] calculated the internal consistency
coefficients as .82 for the "efficiency in student engagement” subscale, .84 for the "efficiency in classroom
management" subscale and .86 for the "efficiency in instructional strategies" subscale. Cronbach's alpha
internal consistency coefficient was calculated to be .80 for the "efficiency in student engagement" subscale,
0.82 for the "efficiency in instructional strategies" subscale and .84 for the "efficiency in classroom
management" subscale. The internal consistency coefficient was found to be .84 for the scale in general. The
structure of the scale is as shown in Figure 1.

Efficay for Efficay for Efficay for
Student Engagement Instructional Strategies Clasroom Management,

[ (2] (5] e ] e Gz e (2] [ ] o | e e iz ] [ ] (] e (] (v ] v 2]

Figure 1. Structure of the teacher’sense of self-efficacy scale

2.1. Data analysis

SPSS 24.0 and LISREL 8.8 packaged programs were employed in the data analysis. SPSS was used
to identify the distribution of data and to test the missing data, extreme value, normality and reliability
coefficients. To perform confirmatory factor analysis on the Teachers' Sense of Self-Efficacy Scale and
examine the measurement invariance across gender groups, LISREL 8.8 was used. The invariance of the
model was analyzed by means of Multi Group Confirmatory Factor Analysiss (MGCFA) [35, 49-52]. To
assess the model-data fit, %, y*/sd, RMSEA, CFI, NFI, IFI, NNFI model fit indices were adopted [53, 34].
RMSEA < .08 [54, 55], CFI > .90, IFI1 > .90, NNFI > .90 [56, 55] values were considered in the analysis of
the confirmatory factor analysis results. In addition, RMSEA and SRMR values between .08 and .10 indicate
an acceptable fit. If they are greater than .10, it indicates an unacceptable fit [57, 58, 53]. In the literature,
y*/sd rate indicates a perfect fit if it is below 3 and a mediocre fit if it is below 5 in the assessment of the
confirmatory factor analysis results [59, 55]. To ensure accurate interpretation of the analysis results
concerning the measurement invariance, first the missing values, extreme values and normality were taken
into consideration. No missing data was detected. The variables were converted into scores (z) to identify the
extreme values. For large sample groups (n>100), z values outside the range of -3 to +3 are considered
extreme values [56, 55]. Based on the analysis results, 9 extreme values were excluded from the data set and
analyses were performed on 430 persons. Kolmogorov-smirnov data showed that the data related to the three
individual subscales showed a normal distribution by genders (p>.05).

3. RESULTS

In order to identify whether or not the measurement invariance was provided for the female and
male groups of the "Teachers' Sense of Self-Efficacy Scale" by means of data obtained from the study group,
first the CFA was performed on females and males separately, then MGCFA was executed. The CFA
findings and fit values of the "Teachers' Sense of Self-Efficacy Scale" calculated for each individual female
and male pre-service teacher are shown in Table 2.

Table 2. The CFA results and fit values of "Teachers' Sense of Self-Efficacy Scale" with respect to genders

%2 Sd  x2/sd RMSEA CFI NFI IFI NNFI
Females 659,82 249 2.65 077 95 91 95 94
Males 566.33 249 227 .080 95 91 95 95

Int. J. Eval. & Res. Educ. Vol. 8, No. 2, June 2019: 213 - 220



Int J Eval & Res Educ. ISSN: 2252-8822 a 217

Examining Table 3, one can see that the fit values for the gender variable of the Teachers' Sense of
Self-Efficacy Scale are within the acceptable range (RMSEA < .08, CFI > .90, IFI > .90, NNFI > .90). In
addition, the fit indices resemble one another when the female and male groups are compared. In this regard,
it can be stated that the current form of the "Teachers' Sense of Self-Efficacy Scale", consisting of 24 items
and 3 subscales, has been confirmed for both female and male groups. Once the current structure of the scale
was confirmed for both genders, investigation for the measurement invariance was initiated. The
measurement invariance findings with respect to gender are as shown in Table 3.

Table 3. The measurement invariance results and fit values of the Teachers' Sense of Self-Efficacy Scale with
respect to gender

x2 sd y2/sd  RMSEA[95% CI] ARMSEA SRMR CFI ACFI  NNFI
Configural 1262.86 525 2.40 .081[.075, .087] - .074 95 - 94
Metric 1254.01 523 2.40 .081[.075, .087] .00 .091 95 .00 94
Scale 1253.88 525 2.39 .081[.075, .086] .00 .092 95 .00 95
Strict 1292.30 549 2.35 .080[.074, .085] .001 .091 95 .00 95

Based on Table 3, it can be stated that the fit values of the model designed to test the configural
invariance, which were used in the assessment of the model fit, are within the acceptable limits for gender
(RMSEA < .08, CFI > .90, NNFI > .90). Assessment of Chi-square and goodness of fit indices (= 1262.86,
sd=525, ¥*sd=2.40, CFI =.95; RMSEA = .081; NNFI = .94) revealed that in both of the gender groups, a
three-factor structure was present and configural invariance assumption was provided. Once the configural
invariance was provided, the test proceeded to the next stage, the metric invariance.

Assessment of Chi-square and goodness of fit statistics (y>=1254.01, sd = 523, y?*/sd = 2.40 CFI =
.95, SRMR = .091, RMSEA = .081, NNFI = .94) to test whether or not the factors present invariance at the
metric invariance stage across groups reveals that the chi-square and goodness of fit values (y2/sd < 3 and
ACFI = .00) provided the metric invariance stage of the measurement model. Since the metric invariance was
provided, the test proceeded to the next stage, the scalar invariance.

At the scalar invariance stage, the differences between the ACFI and ARMSEA values obtained
from the metric invariance and ACFI and ARMSEA values obtained from the measurement invariance were
assessed to test the scalar invariance. The findings revealed that the Teachers' Sense of Self-Efficacy Scale
provided the scalar invariance of the measurement model (ACFI < .01; ARMSEA < .015). The mean
differences for the scale items can be said to stem from the latent variable means.

Assessment of the strict invariance model (3?=1292.30, sd = 525, y?/sd = 2.35, CFI = .95; SRMR =
.091; RMSEA = .080; NNFI = .95) reveals that the measurement model provides the strict invariance stage
(x*/sd<3 and ACFI = .00).

In the light of the analyses, the model tested for the Teachers' Sense of Self-Efficacy Scale provided
all of the invariance stages. Findings suggest that the measurement invariance is provided in the gender
groups of the measurement model. In other words, the findings indicate that the Teachers' Sense of Self-
Efficacy Scale has the measurement equivalence with respect to gender.

4. CONCLUSION

This study aimed to investigate the measurement invariance of the Teachers' Sense of Self-Efficacy
Scale, developed by Tschannen-Moran and Hoy, adapted into Turkish by Capa, Cakiroglu and Sarikaya and
consisting of 24 items and 3 subscales, with respect to gender (female-male). To this end, several analyses
were performed on the data obtained from 267 female and 163 male pre-service teachers.

CFA was carried out to confirm the 24-item and 3-subscale form of the scale for the female and
male groups separately. Based on the CFA, the current form of the scale was confirmed for both the female
and the male groups. Once the current structure of the scale was confirmed for each individual gender
(female-male), MGCFA was executed to analyze the measurement invariance of the scale with respect to
gender. MGCFA revealed that the Teachers' Sense of Self-Efficacy Scale has the measurement invariance
with respect to gender. According to the results of the multi-group CFA, the current structure of the Teachers'
Sense of Self-Efficacy Scale provided each of the metric, configural, strict invariance, scalar stages with
respect to gender and thus fulfill the complete invariance requirement. In this regard, it can be said that the
results obtained from the Teachers' Sense of Self-Efficacy Scale allowed for a comparison for the
gender variable.

This study is of great importance in that it puts forward the fact that the Teachers' Sense of Self-
Efficacy Scale has the measurement invariance, i.e. the measurement equivalence with respect to gender.
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However, there are some limitations to it. The study was conducted based on the views of 430 pre-service
teachers enrolled in the pedagogic formation certificate traning, which is considered to be a limitation. The
analyses can be repeated with larger sample groups by including the pre-service teachers currently enrolled in
the faculty of education to ensure the generalizability of the results. In addition, since the participation was
on a voluntary basis and voluntary females outnumbered the males, the number of the male and the number
of the female participants did not match, which is one of the important limitations.
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