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Challenges exist in the validating procedure and comprehensiveness of the
existing TSE measurements, though advancements have been achieved.
Also, less consistencies have been received regarding teacher self-efficacy
measurement in Chinese context so that the study developed and validated
a new comprehensive scale for this construct. A total of 854 Chinese pre-
service teachers responded to 40 purposely selected teacher self-efficacy
items, together with the Generalized Self-Efficacy Scale, the agreeableness
subscale of the Big Five Inventory, and items on their effectiveness of teaching
practicing and intention to be a teacher. Exploratory factor analyses revealed
two distinct factors, one factor (Ethos) focused on the general school climate,
harmony, and cooperation, as well as teachers’ own professional development,
the other (Teaching) focused on aspects of classrooms and student learning.
Confirmatory and second-order factor analysis supported the existence of
two factors and also indicated one overarching construct of teacher self-
efficacy. Both domains were significantly correlated with general self-efficacy
and agreeableness, with either moderate or low correlations. Significant
differences in teacher self-efficacy for Ethos and Teaching were found
between pre-service teachers who reported higher levels of effectiveness
during their professional placement and greater intention to be teachers
compared to those with lower self-ratings. In addition, a 20-item short version
of the scale was developed, and the same factorial structure was confirmed.
This study validated the two-factor structure of a newly developed teacher
self-efficacy scale that covers domains both within and outside classroom
teaching. Limitations and implications are discussed.
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Introduction

In recent years there has been a growing interest in research
on teacher self-efficacy (TSE), defined as an individual teacher’s
perception of their capability to accomplish the tasks required to
be an effective teacher (Kleinsasser, 2014; Mok and Moore, 2019;
Pawlak, 2022; Wyatt, 2022). TSE has been associated with
improvements in teacher effectiveness (Boulden et al, 2021;
Noorollahi, 2021) and reductions in teacher attrition (Klassen and
Tze, 2014). TSE could also significantly predict students’ learning
motivation, learning enjoyment and academic performance across
varying school environments (Fackler and Malmberg, 2016;
Hettinger et al., 2021).

Research in this field has shown significant advancements,
including in the measurement of TSE; however, certain
methodological limitations exist (see Zee and Koomen, 2016; Ma
etal, 2021b). One predominant characteristic of the commonly
applied TSE scales (e.g., Teacher Sense of Efficacy Scale [TSES],
Tschannen-Moran and Hoy, 2001) has been a focus on classroom
teaching (Bin Khairani and Bin Abd Razak, 2012). Such measures
might be incapable of covering all essential domains of being a
teacher (Avanzi et al., 2013; Karbasi and Samani, 2016) or even
teaching. For example, integrating technology into teaching
(Gomez et al, 2022) and enhancing democratic cooperation
among students (Wheatley, 2005), which could truncate TSE’s
predictability (Bandura, 2012). Recent research has also identified
certain deficiencies in validating procedures used in the most
commonly applied TSES. For instance, the usage of orthogonal
rotation when the subdomains were correlated (Ma et al., 2020)
and reliance on eigenvalues and scree plots instead of methods like
parallel analysis that could elicit more accurate estimation of the
number of factors (Lim and Jahng, 2019). These might have
inflated the number of factors, which has advocated for rigorous
research on TSE measurement (Koniewski, 2019; Salas-Rodriguez
et al., 2021). Furthermore, the call for research from a more
international perspective has been made (Klassen and Durksen,
2014). Research in the measurement of TSE in the Chinese context
is limited (Ma et al., 2020; Yin et al., 2020); therefore, the current
study aims to validate a comprehensive TSE scale among Chinese
pre-service teachers, incorporating recent advancements in
TSE measurement.

Teacher self-efficacy: Theory and
measurement

Although Bandura’s social cognitive theory has guided
research on TSE (Pfitzner-Eden, 2016), questions have been raised
about the theoretical accuracy, item identification, and specificity
of TSE measurement (Chesnut and Burley, 2015; Kim et al., 2019).

Self-efficacy beliefs reflect an individual’s future-oriented
anticipation of their capability to accomplish specific tasks
(Bandura, 1993). It differs from constructs like confidence, with
the latter being a generalized trait and the former being
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context-specific (Bandura, 2012). The wording or expression of
self-efficacy items, therefore, should be specific regarding the tasks
to be accomplished and include wording such as “able” and
“capable” (Bandura, 2012). However, it is common for items in
TSE measures to contain wording like “I feel confident” (Pfitzner-
Eden, 2016), which unnecessarily conflate the differing concept of
confidence with the “can do” notion of capability (Bandura, 2006).
Meanwhile, the necessity to differentiate self-efficacy and outcome
expectancy has been raised with the latter being less predictive in
human behaviors (Bandura, 2012). Concerns have been raised
about the predictability of TSE items without considering beliefs
in the effectiveness of such behaviors (Kim and Kim, 2010;
Chesnut and Burley, 2015) as individuals might not be motivated
without considering individual beliefs about the outcome (Bai
etal., 2022). However, such opinions might have failed to resonate
with the suggestions of Bandura (2012) to not confound the
measure of self-efficacy with related effects.

The most commonly applied TSE scale is the TSES
(Tschannen-Moran and Hoy, 2001), which emphasises the
measurement of TSE in three classroom teaching domains:
maintaining classroom discipline, involving students in teaching,
and employing various instructional strategies (Perera et al.,
2019). The domain specificity was intended to increase the
predictability of the construct and increase the practical
applicability of research findings to the specific contexts of
teachers’ work (Avanzi et al, 2013). However, individuals’
perception of their capability varies across different domains and
dimensions within each domain (Yang et al., 2022); hence, if TSE
is measured in too narrow a domain, educators may be deterred
from applying it in practice (Bandura, 2012). As noted by Bandura
(2012), individuals tend to evaluate their self-efficacy towards
specific tasks simultaneously with an assessment of their general
ability. For example, teachers might hold a broader general view
of their capability as a teacher in the school context, alongside
their self-efficacy for specific tasks. These theoretical assumptions
have been confirmed by variations in TSE for subscales and the
integrated information on the higher-order overall TSE (Perera
etal., 2019).

Much evidence on the three-domain TSE structure, mainly
based on the TSES, has been confirmed (Valls et al., 2020); further
inspections appear to be needed. On the one hand, regarding the
statistical techniques, the orthogonal rotation has been utilized,
assuming factors were uncorrelated, in factor structure studies,
whereas the correlations between TSES subscales range from 0.58
to 0.70 and from 0.95 to 0.98 for the long and short formats,
respectively. This rotation method may have enlarged the number
of factors retained (see Burguerio et al., 2019; Perera et al., 2019;
Ma et al., 2020). The correlations between these subdomains,
calculated in subsequent studies, average to be larger than 0.6
(Koniewski, 2019; Salas-Rodriguez et al., 2021). Then, both
eigenvalues and scree plots have been predominantly applied to
decide the number of factors; however, parallel analysis has been
demonstrated to outperform these traditional methods in
producing a more accurate factorial structure (Preacher and
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MacCallum, 2003). Such an advantage of parallel analysis was
based on comparing the eigenvalues of the sample with those
received from a random correlation matrix without assuming
preliminary factor numbers (Lim and Jahng, 2019). However, such
a method has rarely been applied in TSE research since the call
was made over two decades ago (Henson, 2002). Furthermore,
none of the validation studies of the TSES reviewed by Koniewski
(2019) reported sufficient chi-square and the average of RMSEA
was 0.077 [0.053, 0.134], which slightly exceeded the cut-off
values. On the other hand, in terms of research involving
pre-service teachers (PSTs), the use of one overall factor has been
recommended (Tschannen-Moran and Hoy, 2001) as there is
insufficient evidence of the factor structure being relevant in this
population, yet the three-domain structure has been applied
among PSTs (e.g., Burgueno et al,, 2019). The failure to confirm
the three-factor structure could explain findings of PSTs
incapability to comprehend teaching complexity (Fives and Buehl,
2009; Dufhin et al., 2012).

Nonetheless, questions have emerged about the nature and
assessment of TSE in domains beyond the classroom walls.
Cherniss (1993) proposed a framework combining teachers’
capabilities to perform instruction, disciplining, and student
engagement within the classroom, establishing interpersonal
connections with other professionals and making an impact on
the function of the school. Friedman and Kass (2002) commented
that domains other than classroom teaching are “undisclosed” and
include the ability to socialize with school staff and students, with
similar findings in a study conducted by Skaalvik and Skaalvik
(2007). Bandura (2006) initiated seven dimensions of TSE:
influencing school administrative decisions, acquiring school
resources, instruction, discipline maintenance, engaging parents,
involvement with communities, and building a positive school
climate. Including domains other than classroom teaching is
TSE
measurements should be “broad in scope and domain specificity”

especially meaningful as, according to Bandura,
(2012, p. 17). 1t is also essential to emphasize such a line of
research in initial teacher education, because using TSE scales
with a narrow scope on classroom teaching not only fails to ensure
the predictability of TSE, but is also not able to examine PSTs TSE
for tasks other than classroom teaching (Cocca and Cocca, 2021),
which were reported to be the main reason for ‘reality shock’ once

PSTs transfer to their first year of teaching (Ma et al., 2021a).

Teacher self-efficacy measurement
in the Chinese context and the
present study

Chinese teachers, including PSTs, have been found to have
a perception of teaching responsibilities differing from their
western counterparts; for instance, their preferences for
teacher-oriented instruction, exercising parental authenticity,
and ethnical care for students (Lin and Gorrell, 2009; Liu et al.,
2022). Such differences might be rooted in the Chinese
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paternalism perspective of teacher morality that addresses
teacher authority and moral guidance, together with teaching
competence (Ho and Hau, 2004; Ye and Zhou, 2020; Kutuk
et al., 2022). Consider the Chinese teacher creed, for instance,
Great learning makes a teacher and moral integrity makes a
model. Chinese PSTs have easier access to parental assistance
than PSTs in the US and do not consider receiving help from
parents indicates lower TSE (Cheung, 2006). Meanwhile,
Chinese teachers influenced by collectivistic cultures tend not
to be as positive about their teaching capability, compared to
those from individualistic backgrounds (Vieluf et al., 2013),
which has been consistently reported in Asian countries (Ruan
et al., 2015). However, the likelihood of teachers to rate their
TSE lower in collectivist countries, especially in Asia, could,
paradoxically, exhibit more effective teaching strategies in their
practice (Vieluf et al., 2013).

Research in the Chinese context has either developed TSE
scales initially based on teachers’ responsibilities or they have been
adapted from an existing scale (e.g., TSES). In a Hong Kong
sample, Chan (2008a) selected 24 items to measure six
pre-determined domains: teaching highly capable students,
classroom management, providing guidance and counselling,
student engagement, teaching in diversified contexts, and teaching
for creativity, critical thinking, and problem-oriented teaching.
However, the original model fit for confirmatory factor analysis
(CFA) was not satisfactory, before the number of items was
reduced to 18. In a sequential study, Chan (2008b) added three
items to capture interactions with colleagues and parents to make
a seven-domain scale, despite the recommendation that there
should be at least four items per factor (Fabrigar et al., 1999). It
appears unclear whether the seven factors could converge to a
high-order factor, due to the high correlations between the
different factors of guidance and counselling and student
engagement (Chan, 2008b). In both studies, data from both
in-service teachers (ISTs) and PSTs were combined, despite the
possibility that the factor structure might differ for each.

The TSES does not appear to elicit a consistent factor structure
in the Chinese context. Cheung (2008) found one overall factorial
structure among the whole sample and confirmed a two-factorial
structure among the male group, namely efficacy for student
engagement and efficacy for student disciplining. The two factors
consisted of items mixed from different original TSES factors. Tsui
and Kennedy (2009) confirmed a two-factor structure, efficacy in
teaching and assisting students’ learning, by mixing items for
instructional strategies, student engagement, and classroom
management. Ruan et al. (2015) validated the TSES in China,
Japan, and Korea, and found the 24-item version failed to produce
a satisfactory model fit and the 12-item version only received an
acceptable model fit after being reduced to 11 items, with
modification index fixation being applied. Ma et al. (2020)
confirmed a unified one-factorial structure among in-service and
PSTs, after making adaptations to item wording and response
options; however, we raised concerns that the short form of the
TSES might be limited in domain breath.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1063830
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Ma et al.

Many improvements, as noted above, have been achieved
in TSE measurement, however, certain challenges exist
the procedure
comprehensiveness. The latter is especially essential considering

including validation and domain
the wholistic view of teacher professional development which
included tasks both within and external classroom teaching.
Furthermore, limited agreements have been achieved in
validating a solid TSE measurement, especially considering the
inconsistencies in the factorial structure of TSES, in Chinese
context. Therefore, this study aims to develop a TSE scale to use
with Chinese PSTs by

methodological recommendations and broader domains

incorporating factor analysis

of teaching.

Materials and methods
TSE item pool

The item pool, with 40 items, was generated from a range of
sources. Initially, 43 items were selected for inclusion. Six items
were selected from the TSES short form that carried moderate,
rather than strong, correlations with each other in our prior
research; for example, Getting students to believe they can do well
at school (Ma et al., 2020). We added six items from the long form
to broaden the construct (e.g., Providing appropriate challenges for
very capable students). An additional 31 items were generated by
referring to other publications (e.g., Bandura, 2006; Zee and
Koomen, 2016). Among the 31 items, nine were similar to the
TSES items and explicitly focused on classroom teaching (e.g.,
Monitoring students’ focus while you are teaching; see Dellinger
et al, 2008), with five of these items covering integrating
technology in teaching (e.g., Capturing students’ interest through
your use of technology; see Wang et al., 2004; Mayo et al., 2005;
Sang etal., 2010). We also employed three items about motivating
students to conduct peer cooperation (e.g., Encouraging students
to take on a leadership role; see Wheatley, 2005; Dellinger et al.,
2008), three items about enhancing teacher-student and student-
student interactions (e.g., Establishing positive and enjoyable
interactions between you and your students; see Friedman and
Kass, 2002), 13 items focusing on involvement with colleagues, the
school administration and other stakeholders, including parents
and the community (e.g., Maintain effective communication with
the school principal; see Cherniss, 1993; Friedman and Kass, 2002;
Skaalvik and Skaalvik, 2007) and three items that dealt with
intrapersonal aspects, namely reacting effectively to educational
reforms, maximizing professional development opportunities, and
balancing pressures from both life and work (e.g., Coping with
challenges brought about by changes in the educational environment;
see Friedman and Kass, 2002; Skaalvik and Skaalvik, 2007; Zee
and Koomen, 2016). Although we used the above categories as a
means of guiding the generation of items, we did not assume these
categories would comprise distinct clusters, for example, in
subsequent factor analyses.
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A process of relevance assessment was conducted in a
preliminary analysis with 25 ISTs in China, who were from
preschools (n=7), primary schools (n=7), junior high schools
(n=6), and senior high schools (n=5). The relevance was rated
based on a 9-point response with 1, 3, 5, 7 being labeled as
minimally relevant, only moderately relevant, quite relevant and
extremely relevant, and 8 and 9 being rated as I really have no
idea at all and not applicable. The relevance was tested based on
content validity ratios (CVRs). Nine items (e.g., Keeping good
records for your school and for regulatory authorities) had CVRs
<0.28 and five of them appeared to be adequately represented by
other items among the 43 items. We therefore discarded them
according to recommendations by Wilson et al. (2012) that
CVRs >0.392, when 25 participants rated their relevance, and
CVRs ranging up to >0.428, when as few as 21 participants
provided relevance ratings. In addition, two items (Dealing with
administrative tasks and Helping students to enjoy being at
school) that were overlooked were added. Therefore, the final
scale contained 40 items. Participants were invited to indicate
how effective you think you will be in each of the following
activities with responses on the 9-point response scale with 1, 3,
5,7, 8 and 9 being labeled minimally effective, only moderately
effective, quite effective, extremely effective, I really have no idea
at all and not applicable and 2, 4, and 6 not labelled. Such a
method of labelling, as used by Skaalvik and Skaalvik (2007)
outperformed only labelling the extreme responses in producing
a higher quality of data and psychometric outcomes in our
preliminary experimental research (Trevethan and Ma, 2021). In
addition, the last two options were added due to PSTs’ potential
incapability with understanding certain items especially those
without any teaching experience and the purpose to detect any
potential items that might be irrelevant (see Duffin et al., 2012;
Ma et al., 2020).

Convergent and discriminant validation

A general sense of efficacy scale was administered for the
purpose of assessing convergent validity, as self-efficacy has been
found to correlate with TSE (Pfitzner-Eden et al., 2014). The
10-item Generalized Self-Efficacy Scale (GSE) is a single-factor
scale, with Cronbach’s alpha ranging from 0.75 to 0.90 across 23
nations (Schwarzer and Jerusalem, 1995). When validated with a
Chinese sample of students, the scale had a single factor and an
alpha of 0.91 (Zhang and Schwarzer, 1995). We altered the
response options to a 7-point scale, with 1, 3, 5, and 7 labeled as
never, sometimes, often and always. Cronbach’s alpha in the present
study is 0.958.

The agreeableness scale of the Big-Five Personality Scale has
been found to have a low association with TSE among PSTs (Senler
and Sungur-Vural, 2013) and ISTs (Bullock et al., 2015) and was,
thus, applied to measure discriminant validity. The 9-item
agreeableness subscale of the Big Five Inventory has a Cronbach’s
alpha higher than 0.83 in studies (John and Srivastava, 1999). This
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scale comprises a single factor for both adolescents and adults in
China and has a Cronbach’s alpha of 0.80 (Meng et al., 2021).
We applied a 7-point response scale, with 1, 3, 5, and 7 labeled as
never, sometimes, often and always. Cronbach’s alpha in the present
study is 0.775.

Known-groups validation

Two single-topic questions were employed to test known-
groups validation. First, PSTs who reported their teaching
practice as effective were compared to those who regarded it as
ineffective. This question was selected because PSTs who
experience failures during their practicum reported lower TSE
(Martins et al., 2015). Second, PSTs who had a strong desire to
become teachers after completion of their course were compared
with those who were less motivated to be teachers. This was based
on prior research showing highly efficacious PSTs tend to be more
committed to (Chesnut and Burley, 2015; Zee and Koomen,
2016), and become more optimistic about their career (McLennan
etal., 2017).

Participants

An online survey invitation was administered via social
media to 984 PSTs from two teacher education institutions in
China, one a city-level college and the other a provincial
university. A total of 854 PSTs provided analyzable data, with data
excluded from participants selecting response options 8 and 9,
and those providing identical responses on the TSE items
(n=130, 13.2%). Demographic details are presented in Table 1.
Eighty-one percent of respondents were in either the second or
third year of their studies, and slightly over 90% were in either a
3-year diploma or 4-year bachelor course and were 21 or 22 years
of age. The majority of respondents were female (95.1%). A
minority of PSTs (17.3%) indicated they had not yet been on
practicum placements, but nearly half (41.8%) had already been
on placements during which they believed they had been either
highly or very highly effective. Nearly half of respondents (44.8%)
teachers

indicated they definitely wanted to become

after graduating.

Analyses

Data were analyzed using SPSS Version 22 and Mplus
Version 8.1. The participants first were randomly separated into
two groups with 427 PSTs in each so that EFAs and CFAs could
be conducted with distinctive datasets. Second, the inter-item
correlations, existence of multicollinearity, normality and
outliers, together with KMO index and Bartlett’s test of sphericity
were examined before examination of factor structure based on
eigenvalues greater than 1, scree plot and parallel analysis.
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TABLE 1 Background characteristics of participants (N=854).

Variable Number %
Year of study

First 52 6.1
Second 338 39.6
Third 347 40.6
Fourth 109 12.8
Course

Three-year diploma 370 43.3
Four-year bachelor 414 48.5
A bachelor degree with 64 7.5
prior diploma

Age

<20 57 6.7
20-21 751 88.8
>22 38 4.4
Sex

Female 802 95.1
Male 41 4.8

Sense of effectiveness on practicum(s)

Very high 45 5.3
High 312 36.5
Moderate 327 383
Poor 10 1.1
Not applicable 148 17.3
Intention to become a teacher after graduation

Definitely yes 383 44.8
Probably 273 320
Not sure 148 17.3
Probably not 33 3.9
Definitely not 6 0.7

“Percentages did not always add up to 100% due to missing data.

Maximum likelihood extraction and promax rotations were used
EFAs,
excluded pairwise.

Third, two sets of two-factor CFA with data from the second
group of PSTs (n=427) were conducted using the Maximum

for in which cases with missing data were

likelihood estimation. The first was conducted with the original
40 items and the second comprised the 10 highest-loading items
on each factor. This decision was mainly based on the necessity to
develop a short scale for users’ convenience, as in prior studies
(e.g., retaining the first half of the highest loaded items in the
TSES; Tschannen-Moran and Hoy, 2001).

Model fits of CFAs were evaluated based on the Chi-square
(1) statistic, RMSEA, standardized root mean square residual
(SRMR), comparative fit index (CFI) and Tucker-Lewis index
(TLI). The cutoff values were chosen based on methodological
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studies (Hu and Bentler, 1999; Hooper et al., 2008; Boateng et al.,
2018). Specifically, y°/df, <3 being preferable, 3-5 being acceptable.
For CFI and TLI, >0.95 being preferable, 0.90-0.95 being
acceptable; for RMSEA and SRMR, <0.05 being preferable and
0.05-0.08 being acceptable. In addition, missing values were
modelled using the full information maximum likelihood (FIML).
Sequentially, reliabilities of the scales were calculated using
Cronbach’s alpha, Composite reliability and McDonald’s Omega
simultaneously (Kalkbrenner, 2021).

Finally, the convergent and discriminant validity and known-
group validity were tested using data from 767 (78.2%) and 843
(86.7%) of the 984 PSTs with usable TSE data, respectively.
Spearman’s rank-order correlations were calculated, as this is
likely to yield more valid results than Pearson’s product-moment
correlations (Bishara and Hittner, 2012). Also, the averaged
variance extracted was calculated for convergent validity.'
Independent sample t-tests were conducted to examine the
known-group validity.

Results

Exploratory and confirmatory factor
analyses

The majority of inter-item correlations (1 =678, 86.92%) were
not less than 50, none of which was higher than 0.90 with the
average correlation being 0.62. No multicollinearity or outliers
were detected and the KMO index (0.98) and Bartlett’s test of
sphericity (p <0.001) was satisfactory. In the preliminary analyses,
four eigenvalues were larger than 1, and a sharp decline between
the first and the rest eigenvalues, from 24.18 to 2.49, 1.40, 1.00,
and 0.90. Parallel analysis indicated two factors using principal
components and 1,000 randomly generated matrices. Thus, the
EFA was continued with two factors using maximum likelihood
extraction and promax rotation.

In this analysis, extraction commonalities were between 0.47
and 0.76 (M =0.65, SD=0.07), and the variance was explained by
the two factors was 60.44 and 6.22%, respectively. The two factors
that emerged were distinct, each with 20 items, and no cross-
loadings under 0.30 were evident. After examining the items
within each factor, the two factors were labelled Ethos and
Teaching factors. Specifically, Ethos covers items on general
school climate, harmonious interaction among fellow teachers
and students, and personal professional development - all of
which reflect a holistic perspective of teaching as a profession.
The Teaching factor covers items relating to general classroom
teaching and student learning. The item loadings for Ethos
ranged from 0.57 to 0.93, and for Teaching, from 0.53 to 0.85 (see
Table 2), which had an inter-factor correlation of 0.78.
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Two sets of CFAs were conducted and simultaneously analyzed
with the correspondent second-order factor analysis, considering
the high inter-factor correlation (r=0.86 and 0.741, respectively).
The model fits of all four models were satisfactory other than TLI
for the two original two-factor models were slightly lower than
0.90. For all four models, y°/df ranged from 2.265 to 3.602, CFI
ranged from 0.903 to 0.944, TLI ranged from 0.896 to 0.940,
RMSEA ranged from 0.073 to 0.078 and SRMR ranged from 0.041
to 0.046 (see Table 3). It is noteworthy that the errors of five pairs
of items, each of two being in sequential order, were allowed to
be correlated in both the original two-factor CFA and the second-
order analysis to improve the model fits. Such a decision was
assumed to be reasonable because the error correlation could
be allowed when either theoretical or methodological reasons
could be assumed (Brown, 2015; Smolkowski, 2020) and in the
current study, the larger number of items might have increased the
cognitive burden of participants. Besides, the two versions of scale
received satisfactory reliabilities. Regarding the Cronbach’s alpha,
it was 0.97 and 0.95 for Ethos, and 0.98 and 0.96 for Teaching,
correspondingly in the long and short scales. Regarding the
composite reliability, it was 0.67 and 0.80 for Ethos, and 0.57 and
0.65 for Teaching, respectively. The McDonald’s Omega reliability
reached 0.979 and 0.962 for Ethos, and 0.970 and 0.946 for
Teaching in the two versions of scales correspondingly.

Convergent and discriminant validity

As to convergent validity, a moderate statistically significant
correlation was found between GSE and TSE for Ethos and Teaching,
r (752)=0.41, p<0.00land r (741)=0.39, p<0.001, respectively.
Meanwhile, the averaged variance extracted (AVE) reached 0.61 for
Ethos and 0.48 for Teaching’. Regarding the discriminant validity; a
low but statistically significant correlation was examined between
agreeableness and TSE for Ethos and Teaching, r (741)=0.25,
p<0.001 and r (730)=0.25, p<0.001, respectively.

Known-groups validity

A total of 355 and 484 PSTs reported themselves to be in the
highest two categories of effectiveness and lowest three categories,
respectively. Regarding Ethos, the difference between the former
(M=4.7, SD=1.30) and latter (M=4.36, SD= 1.32) groups was
significant, #(837) =3.735, p<0.001. For Teaching, the difference
between the former (M=4.65, SD=1.22) and latter (M =0.31,
SD=1.25) groups was significant, #(839)=3.883, p <0.001.

A total of 383 (44.8%) and 470 (55.2%) PSTs indicated having
the strongest and lowest intention to become teachers, respectively.
Regarding Ethos, the difference between the former (M=4.64,
SD=1.32) and latter (M =4.4, SD=1.31) groups was significant,
£(849) =2.638, p=0.008. For Teaching, the difference between the
former (M=4.62, SD=1.23) and latter (M=4.32, SD=1.25)
groups was significant, #(851)=3.532, p<0.001.
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TABLE 2 Factor loadings in EFA (N=427).

10.3389/fpsyg.2022.1063830

Item? Factorl Factor2 Version®
Contributing to a positive school climate 0.93 S
Using opportunities for your own professional development 0.92 S
Gaining support for your school from parents 0.92 S
Gaining support for school development in your area 0.90 S
Dealing with work pressure along with pressure from other sources, such as family and society 0.89 N
Being respected by colleagues, the principal, and others 0.88 S
Expressing your views freely about important school matters 0.87 S
Obtaining resources when you need them 0.86 S
Helping your students perform better compared with other students under the same conditions 0.85 S
Obtaining assistance from colleagues 0.77 S
Working with colleagues to maximize use of technology in teaching 0.75 L
Coping with challenges brought about by changes in the educational environment 0.74 L
Providing assistance to colleagues 0.72 L
Guiding and counseling students 0.71 L
Establishing positive and enjoyable interactions between you and your students 0.66 L
Getting students to follow classroom rules 0.66 L
Making your expectations about student behavior clear 0.65 L
Gaining respect from students 0.62 L
Gaining support from parents with regard to their children’s learning 0.57 L
Redirecting students who are persistently off task 0.57 L
Getting students to believe they can do well at school 0.85 S
Providing appropriate guidance for students who have learning difficulties 0.83 S
Gauging student comprehension of what you have taught 0.79 S
Providing appropriate challenges for very capable students 0.78 S
Capturing students’ interest through your use of technology 0.78 N
Monitoring students’ focus while you are teaching 0.76 S
Providing an alternative explanation or example when students are confused 0.74 S
Helping students to value learning 0.73 S
Integrating computers and other technology in your teaching 0.73 S
Encouraging students to be cooperative with each other 0.68 S
Planning and preparing for high quality teaching 0.67 L
Assessing students’ work 0.67 L
Encouraging students to respect each other 0.65 L
Using a variety of assessment strategies 0.64 L
Encouraging students to take on leadership roles 0.64 L
Encouraging students to examine and solve problems independently 0.58 L
Keeping well-maintained records of student performance 0.57 L
Helping students to think in unconventional, creative, and productive ways 0.57 L
Dealing with administrative tasks 0.54 L
Helping students to enjoy being at school 0.53 L
Eigenvalue 24.18 2.49

% of Total variance 60.44 6.22

Total variance 66.66%

“Italicized items were from the TSES.

°S indicates items included in the short version (also belong to the long version) and L indicates items only included in the long scale.
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TABLE 3 Results of four CFAs (n=427).

Model Ve df P x2/df CFI TLI RMSEA SRMR
Model 1* 2417.586 729 <0.001 3316 0.903 0.896 0.074 0.043
Model 2° 608.69 169 <0.001 3.602 0.944 0.937 0.078 0.041
Model 3¢ 2438.854 747 <0.001 3.265 0.903 0.898 0.073 0.046
Model 4¢ 613.767 177 <0.001 3.468 0.944 0.940 0.076 0.042

*CFA for the original two-factor structure; *CFA for two-factor structure with 10 items with highest loadings in each factor and labeled with S in Table 2; “Second-order analysis for
model 1; ‘Second-order analysis for model 2.

Discussion short 20-item scale tapping broad domains of the teaching
profession could be preferrable, considering the convenience it

The current study aimed to validate a comprehensive TSE offers researchers. In addition, the model fits could have been
scale using an initial 40 items among Chinese PSTs. It confirmed more acceptable if extra items were removed, especially retaining
an overarching TSE factor with two subscales, named as Ethos only the five items with the highest factor loadings, which was
and Teaching. The study also found significant moderate and low the method used to extract the short form of the TSES
correlations between TSE and another two constructs, namely (Tschannen-Moran and Hoy, 2001). However, by removing items
general self-efficacy and agreeableness, respectively. In addition, to obtain more desirable goodness-of-fit indices, we would have
it found highly efficacious PSTs tended to report higher jettisoned the main aim of this research, namely, to create a scale
effectiveness regarding their professional experience and stronger with wide content coverage, and we would have done so to
intention to become teachers. satisfy goodness-of-fit rules of thumb that are increasingly being

The new TSE scale had a two-factor structure, namely Ethos shown to have insubstantial foundations (Brown, 2015).

and Teaching. This finding is promising, following the call for a All items that were either from or bear similar meanings with
TSE scale that is broader and covers essential domains of being those in the study of Bandura (2006) had sufficient factor
a teacher not only within the classroom but also within the loadings; however, they formed two broad factors with five
school context (Wheatley, 2005; Cocca and Cocca, 2021). The domains external to classroom teaching, such as being involved
existence of two factors, especially the Ethos factor, is supported with parents, integrated to be one holistic factor. The current
by the low proportion of missing data and infrequent use of the factorial structure is more aligned with the personal and
no idea and not applicable response options, suggesting the high professional dimensional structure suggested by Friedman and
relevance of the 40 purposely selected items as revealed in the Kass (2002). The two-factor structure, forming a higher-order
preliminary relevance rating. The distinct factorial structure structure, might have extended the seven-dimension structure of
could also have benefited by applying the response scale with Chan (2008a,b), who failed to provide an examination of the
labels on odd numbers, which was reported to produce better higher-order structure that tapped domains related to both
data quality and psychometric results by assisting PSTs to rate classroom teaching and activities at the school level. This is
TSE more accurately (Trevethan and Ma, 2021). Meanwhile, this especially meaningful considering the high correlations between
structure was supported because, first, two distinct factors were the two subdomains, namely student engagement and guidance
indicated in the parallel analysis; second, there was a totally and counselling students in the study of Chan (2008a,b), which
distinct pattern of loadings on each domain in the EFA; third, might indicate the need to conduct a second-order factor analysis.
the two-factor model fit in the CFA had a high degree of TSES items included in the present study divided into two factors.
acceptability, and fourth, each factor comprised a meaningful This also occurred with TSES data from ISTs in Hong Kong (Tsui and
cluster of items that, as noted above, corresponded with the Kennedy, 2009) and Shanghai (Cheung, 2006), in which the TSES
two-factor solutions theorized and identified in other research engagement and instruction items loaded on one factor (Teaching, in
(e.g., Friedman and Kass, 2002; Skaalvik and Skaalvik, 2007). the current research) and the TSES management loaded items on the
However, to achieve the satisfied model fit indices in CFAs, this other (Ethos, in the current research). Of particular interest, items
study allowed five pairs of neighboring items to be correlated. based on the TSES management factor were among the items with
This might not be problematic, considering the large number of the lowest loadings on Ethos in our research, suggesting that
items increases the challenge of obtaining a satisfactory model participants in our study regarded management of students to be less
fit in CFA (see Matsunaga, 2010; Smolkowski, 2020), particularly salient than other aspects of teachers’ professional experiences and
the root mean square error of approximation (RMSEA; preoccupations. This pattern appears to confirm the finding that
Schermelleh-Engel et al., 2003). Especially, the model fits for Chinese PSTs might have differentiated tasks other than classroom
both the two-factor structure and the second-order analysis, instruction with those associated with moral guidance, which might
based on the 10 items with the highest loadings for each factor, have given them more authority to correct students misbehaviors in,
were satisfactory without making any modifications. Such a but not limited to, classroom teaching contexts (Ye and Zhou, 2020).
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This supports a need for considering cross-cultural differences in the
foundations of TSE (see, for example, Ho and Hau, 2004).

The varying distributions of TSES items in the current study are
also consistent with prior studies (Cheung, 2006) that confirmed a
two-factor structure, namely, TSE for enhancing students’ learning and
behavior management among Chinese participants. This is also
consistent with Labone (2004) who addressed the necessity to extend
the engagement domain within the classroom to broader social
contexts, including parents and colleagues. Such a finding might
be associated with a common understanding of being a teacher among
Chinese teachers, including PSTS, that addresses the bond between
teachers and students, such as the parenting and obedience relationship,
as a separate domain than classroom teaching (Liu et al.,, 2022). This
two-factor structure also aligns with another recent study that validated
a revised TSES among both Chinese ISTs and PSTs that identified a
one-factor structure, which, as assumed by the Ma et al. (2020), could
be attributed to Chinese participants’ holistic view of teaching.

The correlations between general self-efficacy and the two
subscales, Ethos and Teaching, were 0.41 and 0.39, lying within
the span of 0.35 to 0.45 used by Pfitzner-Eden et al. (2014) to
support convergent validity of their TSE scale. Meanwhile, the
correlations of the two subscales of 0.25 with the agreeableness
scale appeared to be higher than that reported in prior studies
(e.g., |[r]<0.07 in Senler and Sungur-Vural, 2013; |r|<0.14 in
Bullock et al., 2015). Also, in absolute terms, these correlations
are in the same region as the correlations of —0.31 and —0.21
claimed by Tschannen-Moran and Hoy (2001) as establishing
discriminant validity for the TSES, in relation to work alienation
and pupil control ideology. However, the influences of scales used
for these different constructs on the correlation coefficients shall
be taken into accounts. Further exploration of the research
literature revealed that agreeableness might not have been ideal
for assessing discriminant validity, because not all correlations
between TSE and agreeableness are low. For example, Ustiiner
(2017) obtained a correlation of 0.37 between the same variables
with PSTs in Turkey. In addition, known-group validity was well
supported, with PSTs with higher TSE for both subdomains being
more likely to report their professional practice being effective
and a higher intention to enter the teaching profession.

Conclusion

The present study provides evidence of the validity of a
comprehensive TSE scale, in both long and short formats, tapping
a broad range of teachers’ responsibilities, not limited to classroom
teaching. A second-order factor structure with two subscales
appears to be sufficiently established, considering the multiple EFA
procedures taken, especially parallel analysis and clear factor
distribution with satisfactory factor loadings, acceptable model fits
for both CFAs and second-order factor analysis (after consideration
is given to the effects of larger numbers of items on RMSEA; see
Schermelleh-Engel et al., 2003; Matsunaga, 2010), and confirmative
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results in both convergent and known-group validity. Discriminant
validity might not be well supported according to a rigid cutoff;
however, the correlations in the present study still fall within the
criteria utilized in prior TSE validation studies.

Certain implications could be drawn from the present study.
First, researchers could apply the current scale either wholly, as a
composite TSE score calculated as confirmation of the second-
order structure, or with the subscales used separately. The
teaching subscale to determine where teachers’ main interests lie
for classroom teaching activities and the Ethos subscale as a
measure of a broader domain of teachers’ professional
development. Second, teacher educators could try to motivate
PSTs to choose a teaching career through assisting them to
develop a capable self-image, not limited within classroom
Third, differentiated shall
be conducted for PSTs to enhance their TSE for Ethos, perceived

teaching domains. training
as a distinctive construct than that for classroom teaching.

Certain limitations shall be taken into account when
researchers interpret the results. First, only PSTs were included in
the study, so the validity of this scale with ISTs is unclear. Second,
the test-retest reliability of the scale has not been examined, so
caution should be taken using this scale to capture changes in
TSE. Third, modification indices were employed in the original
two-factor and higher-order analysis by allowing errors of several
items to correlate. However, the initial model fits that were less
satisfactory might have been associated with a large number of
items. Fourth, results on the validity were solely reported using
the long format of scale considering the necessity to keep the
writing consistent and condensed, despite the tests we tested with
the short scale producing even satisfactory results. Therefore,
future research could be directed at validating the scale with
other teacher populations, including in-service teachers, in other
cultural contexts, to establish its cross-cultural validity and
establish the test-retest reliability of the scale in longitudinal
studies. Notwithstanding, the current study provided a new
comprehensive TSE scale validated using a relatively rigid
procedure, including a large sample size, parallel EFA analysis,
multiple reliability indicators, and validity testing with a sound
theoretical assumption. Thus, we believe that this scale might
serve as a good foundation for further explorations on the source
of and influencing factors to teachers’ self-efficacy.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by School of Education, Yancheng Teachers University.

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1063830
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

Ma et al.

The patients/participants provided their written informed consent
to participate in this study.

Author contributions

KM designed the research, conducted the analysis and
completed the manuscript. JL methodology discussion, revised
and proofread the manuscript. MC proofread the manuscript.
JD collected the data and proofread the manuscript. MS
revised and proofread the manuscript, and funding author. All
authors contributed to the article and approved the
submitted version.

Funding

This project is supported by the National Social Science
Funding for Educational Research (CHA220297) and the Beijing
Normal University Start-Up Funding (no. 310432119) and Jiangsu
Provincial Key Constructive Laboratory for Big Data of Psychology
and Cognitive Science (206110067).

References

Avanzi, L., Miglioretti, M., Velasco, V., Balducci, C., Vecchio, L., Fraccaroli, F,
etal. (2013). Cross-validation of the Norwegian teacher's self-efficacy scale (NTSES).
Teach. Teach. Educ. 31, 69-78. doi: 10.1016/j.tate.2013.01.002

Bai, B., Nie, Y., and Lee, A. N. (2022). Academic self-efficacy, task importance and
interest: relations with English language learning in an Asian context. J. Multiling.
Multicult. Dev. 43, 438-451. doi: 10.1080/01434632.2020.1746317

Bandura, A. (1993). Perceived self-efficacy in cognitive development and
functioning. Educational Psychologist 28, 117-148. doi: 10.1207/s15326985ep2802_3

Bandura, A. (2006). “Guide for creating self-efficacy scales” in Self-Efficacy Beliefs
of Adolescents. eds. F. Pajares and T. Urdan (Greenwich, CT: Information Age
Publishing), 307-337.

Bandura, A. (2012). On the functional properties of perceived self-efficacy
revisited. . Manag. 38, 9-44. doi: 10.1177/0149206311410606

Bin Khairani, A. Z., and Bin Abd Razak, N. (2012). An analysis of the teachers'
sense of efficacy scale within the Malaysian context using the Rasch measurement
model. Procedia. Soc. Behav. Sci. 69, 2137-2142. doi: 10.1016/j.sbspro.2012.12.178

Bishara, A. J., and Hittner, J. B. (2012). Testing the significance of a correlation
with nonnormal data: comparison of Pearson, spearman, transformation,and
resampling approaches. Psychol. Methods 17, 399-417. doi: 10.1037/a0028087

Boateng, G. O., Neilands, T. B., Frongillo, E. A., Melgar-Quifionez, H. R., and
Young, S. L. (2018). Best practices for developing and validating scales for health,
social, and behavioral research: a primer. Front. Public Health 6, 1-18. doi: 10.3389/
fpubh.2018.00149

Boulden, D. C., Rachmatullah, A., Oliver, K. M., and Wiebe, E. (2021). Measuring
in-service teacher self-efficacy for teaching computational thinking: development
and validation of the T-STEM CT. Educ. Inf. Technol. 26, 4663-4689. doi: 10.1007/
510639-021-10487-2

Brown, T. (2015). Confirmatory Factor Analysis for Applied Research. 2nd Edn..
New York, NY, US: The Guilford Press.

Bullock, A., Coplan, R. J., and Bosacki, S. (2015). Exploring links between early
childhood educators' psychological characteristics and classroom management
self-efficacy beliefs. Can. J. Behav. Sci. 47, 175-183. doi: 10.1037/a0038547

Burgueno, R., Sicilia, A., Medina-Casaubdn, J., Alcaraz-Ibafiez, M., and
Lirola, M. J. (2019). Psychometry of the teacher's sense of efficacy scale in Spanish
teachers' education. J. Exp. Educ. 87, 89-100. doi: 10.1080/00220973.2018.1423542

Chan, D. W. (2008a). Dimensions of teacher self-efficacy among Chinese
secondary school teachers in Hong Kong. Educ. Psychol. 28, 181-194. doi:
10.1080/01443410701491833

Frontiers in Psychology

10

10.3389/fpsyg.2022.1063830

Acknowledgments

We thank Robert Trevethan for his sincere assistance with
drafting the early versions of the manuscript, research design and
parts of the analysis.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Chan, D. W. (2008b). General, collective, and domain-specific teacher self-efficacy
among Chinese prospective and in-service teachers in Hong Kong. Teach. Teach.
Educ. 24, 1057-1069. doi: 10.1016/j.tate.2007.11.010

Cherniss, C. (1993). “Role of professional self-efficacy in the etiology and
amelioration of burnout” in Professional Burnout: Recent Developments in Theory and
Research. eds. W. B. Schaufeli, C. Maslach and T. Marek (Philadelphia, PA, US: Taylor
& Francis (Series in Applied Psychology: Social Issues and Questions.)), 135-149.

Chesnut, S. R., and Burley, H. (2015). Self-efficacy as a predictor of commitment
to the teaching profession: a meta-analysis. Educ. Res. Rev. 15, 1-16. doi: 10.1016/j.
edurev.2015.02.001

Cheung, H. Y. (2006). The measurement of teacher efficacy: Hong Kong primary
in-service teachers. J. Educ. Teach. 32, 435-451. doi: 10.1080/02607470600982134

Cheung, H. Y. (2008). Teacher efficacy: A comparative study of Hong Kong and
Shanghai primary in-service teachers. Australian Educational Researcher 35,
103-123. doi: 10.1007/BF03216877

Cocca, M., and Cocca, A. (2021). Testing a four-factor model for the Teachers'
sense of efficacy scale: an updated perspective on teachers' perceived classroom
efficacy. Psicol. Educ. 28, 39-46. doi: 10.5093/psed2021a3

Dellinger, A. B., Bobbett, J. J., Olivier, D. E, and Ellett, C. D. (2008). Measuring
teachers' self-efficacy beliefs: development and use of the TEBS-self. Teach. Teach.
Educ. 24, 751-766. doi: 10.1016/j.tate.2007.02.010

Duffin, L. C., French, B. E, and Patrick, H. (2012). The teachers' sense of efficacy
scale: confirming the factor structure with beginning pre-service teachers. Teach.
Teach. Educ. 28, 827-834. doi: 10.1016/j.tate.2012.03.004

Fabrigar, L. R., Wegener, D. T., MacCallum, R. C,, and Strahan, E. J. (1999).
Evaluating the use of exploratory factor analysis in psychological research. Psychol.
Methods 4, 272-299. doi: 10.1016/0743-9547(91)90011-L

Fackler, S., and Malmberg, L.-E. (2016). Teachers' self-efficacy in 14 OECD
countries: teacher, student group, school and leadership effects. Teach. Teach. Educ.
56, 185-195. doi: 10.1016/j.tate.2016.03.002

Fives, H., and Buehl, M. M. (2009). Examining the factor structure of the teachers'
sense of efficacy scale. J. Exp. Educ. 78, 118-134. doi: 10.1080/00220970903224461

Friedman, I. A., and Kass, E. (2002). Teacher self-efficacy: a classroom-
organization conceptualization. Teach. Teach. Educ. 18, 675-686. doi: 10.1016/
$0742-051X(02)00027-6

Gomez, E. C., Trespalacios, J., Hsu, Y. C., and Yang, D. (2022). Exploring
teachers'technology integration self-efficacy through the 2017 ISTE standards.
TechTrends 66, 159-171. doi: 10.1007/s11528-021-00639-z

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1063830
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.tate.2013.01.002
https://doi.org/10.1080/01434632.2020.1746317
https://doi.org/10.1207/s15326985ep2802_3
https://doi.org/10.1177/0149206311410606
https://doi.org/10.1016/j.sbspro.2012.12.178
https://doi.org/10.1037/a0028087
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.3389/fpubh.2018.00149
https://doi.org/10.1007/s10639-021-10487-2
https://doi.org/10.1007/s10639-021-10487-2
https://doi.org/10.1037/a0038547
https://doi.org/10.1080/00220973.2018.1423542
https://doi.org/10.1080/01443410701491833
https://doi.org/10.1016/j.tate.2007.11.010
https://doi.org/10.1016/j.edurev.2015.02.001
https://doi.org/10.1016/j.edurev.2015.02.001
https://doi.org/10.1080/02607470600982134
https://doi.org/10.1007/BF03216877
https://doi.org/10.5093/psed2021a3
https://doi.org/10.1016/j.tate.2007.02.010
https://doi.org/10.1016/j.tate.2012.03.004
https://doi.org/10.1016/0743-9547(91)90011-L
https://doi.org/10.1016/j.tate.2016.03.002
https://doi.org/10.1080/00220970903224461
https://doi.org/10.1016/S0742-051X(02)00027-6
https://doi.org/10.1016/S0742-051X(02)00027-6
https://doi.org/10.1007/s11528-021-00639-z

Ma et al.

Henson, R. K. (2002). From adolescent angst to adulthood: substantive
implications and measurement dilemmas in the development of teacher efficacy
research. Educ. Psychol. 37, 137-150. doi: 10.1207/S15326985EP3703_1

Hettinger, K., Lazarides, R., Rubach, C., and Schiefele, U. (2021). Teacher
classroom management self-efficacy: longitudinal relations to perceived teaching
behaviors and student enjoyment. Teach. Teach. Educ. 103:103349. doi: 10.1016/j.
tate.2021.103349

Ho, I. T, and Hau, K. T. (2004). Australian and Chinese teacher efficacy:
similarities and differences in personal instruction, discipline, guidance efficacy and
beliefs in external determinants. Teach. Teach. Educ. 20, 313-323. doi: 10.1016/j.
tate.2003.09.009

Hooper, D., Coughlan, J., and Mullen, M. R. (2008). Structural equation
modelling: guidelines for determining model fit. Electron. J. Bus. Res. Methods 6,
53-60. doi: 10.21427/D7CF7R

Hu, L. T,, and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance
structure analysis: conventional criteria versus new alternatives. Struct. Equ. Model.
6, 1-55. doi: 10.1080/10705519909540118

John, O., and Srivastava, S. (1999). “The big-five trait taxonomy: history,
measurement, and theoretical perspectives” in Handbook of Personality: Theory and
Research. eds. L. Pervin and O. P. John (New York, NY, US: Guilford Publications),
102-138.

Kalkbrenner, M. T. (2021). Alpha, omega, and H internal consistency reliability
estimates: reviewing these options and when to use them. Couns. Outcome Res.
Eval., 1-12. doi: 10.1080/21501378.2021.1940118

Karbasi, S., and Samani, S. (2016). Psychometric properties of teacher self-
efficacy scale. Procedia. Soc. Behav. Sci. 217, 618-621. doi: 10.1016/j.
sbspro.2016.02.069

Kim, Y. H., and Kim, Y. E. (2010). Korean early childhood educators’ multi-
dimensional teacher self-efficacy and ECE center climate and depression severity in
teachers as contributing factors. Teaching and Teacher Education 26, 1117-1123.
doi: 10.1016/j.tate.2009.06.009

Kim, L. E,, Jorg, V., and Klassen, R. M. (2019). A meta-analysis of the effects of
teacher personality on teacher effectiveness and burnout. Educ. Psychol. Rev. 31,
163-195. doi: 10.1007/510648-018-9458-2

Klassen, R. M., and Durksen, T. L. (2014). Weekly self-efficacy and work stress
during the teaching practicum: a mixed methods study. Learn. Instr. 33, 158-169.
doi: 10.1016/j.Jearninstruc.2014.05.003

Klassen, R. M., and Tze, V. M. C. (2014). Teachers' self-efficacy, personality, and
teaching effectiveness: a meta-analysis. Educ. Res. Rev. 12, 59-76. doi: 10.1016/j.
edurev.2014.06.001

Kleinsasser, R. C. (2014). Teacher efficacy in teaching and teacher education.
Teach. Teach. Educ. 44, 168-179. doi: 10.1016/j.tate.2014.07.007

Koniewski, M. (2019). The teacher self-efficacy scale (TSES) factorial structure
evidence review and new evidence from polish-speaking samples. Eur. J. Psychol.
Assess. 35, 900-912. doi: 10.1027/1015-5759/a000475

Kutuk, G., Putwain, D. W, Kaye, L. K., and Garrett, B. (2022). Relations between gender
stereotyping and foreign language attainment: the mediating role of language learners'
anxiety and self-efficacy. Br. J. Educ. Psychol. 92, 212-235. doi: 10.1111/bjep.12446

Labone, E. (2004). Teacher efficacy: maturing the construct through research in
alternative paradigms. Teach. Teach. Educ. 20, 341-359. doi: 10.1016/j.
tate.2004.02.013

Lim, S., and Jahng, S. (2019). Determining the number of factors using parallel
analysis and its recent variants. Psychol. Methods 24, 452-467. doi: 10.1037/
met0000230

Lin, H.-L., and Gorrell, J. (2009). Pre-service teachers' efficacy beliefs in Taiwan.
J. Res. Dev. Educ. 32, 17-25.

Liu, M., Zwart, R., Bronkhorst, L., and Wubbels, T. (2022). Chinese student
teachers' beliefs and the role of teaching experiences in the development of their
beliefs. Teach. Teach. Educ. 109:103525. doi: 10.1016/j.tate.2021.103525

Ma, K., Chutiyami, M., and Nicoll, S. (2021a). Transitioning into the first year of
teaching: changes and sources of teacher self-efficacy. Aust. Educ. Res. 49, 943-960.
doi: 10.1007/s13384-021-00481-5

Ma, K., McMaugh, A., and Cavanagh, M. (2021b). The development of teacher
self-efficacy from preservice to early career teacher: a systematic review of
development and methodological quality in longitudinal research. Int. J. Res. Method
Educ. 45, 450-465. doi: 10.1080/1743727X.2021.1990879

Ma, K., Trevethan, R., and Lu, S. (2020). Measuring teacher sense of efficacy:
insights and recommendations concerning scale design and data analysis from
research with preservice and inservice teachers in China. Front. Educ. China 15,
612-686. doi: 10.1007/s11516-020-0009-5

Martins, M., Costa, J., and Onofre, M. (2015). Practicum experiences as sources
of pre-service teachers' self-efficacy. Eur. J. Teach. Educ. 38, 263-279. doi:
10.1080/02619768.2014.968705

Frontiers in Psychology

11

10.3389/fpsyg.2022.1063830

Matsunaga, M. (2010). How to factor-analyze your data right: Do's, don'ts, and
how-to's. Int. J. Psychol. Res. 3,97-110. doi: 10.21500/20112084.854

Mayo, N., Kajs, L. T, and Tanguma, J. (2005). Longitudinal study of technology
training to prepare future teachers. Educ. Res. Q. 29, 3-16. Available at: https://files.
eric.ed.gov/fulltext/EJ718118.pdt

McLennan, B., Mcllveen, P, and Perera, H. N. (2017). Pre-service teachers' self-
efficacy mediates the relationship between career adaptability and career optimism.
Teach. Teach. Educ. 63, 176-185. doi: 10.1016/j.tate.2016.12.022

Meng, Y., Yu, B,, Li, C., and Lan, Y. (2021). Psychometric properties of the Chinese
version of the organization big five scale. Front. Psychol. 12:781369. doi: 10.3389/
fpsyg.2021.781369

Mok, M. M. C., and Moore, P.J. (2019). Teachers & self-efticacy. Educ. Psychol. 39,
1-3. doi: 10.1080/01443410.2019.1567070

Noorollahi, N. (2021). On the relationship between Iranian English language
teaching students-self-efficacy, self-esteem, and their academic achievement. Lang.
Teach. Res. Q. 21, 84-96. doi: 10.32038/1trq.2021.21.06

Pawlak, M. (2022). Research into individual differences in SLA and CALL: looking
for intersections. Lang. Teach. Res. Q. 31,200-233. doi: 10.32038/1trq.2022.31.14

Perera, H. N., Calkins, C., and Part, R. (2019). Teacher self-efficacy profiles:
determinants, outcomes, and generalizability across teaching level. Contemp. Educ.
Psychol. 58, 186-203. doi: 10.1016/j.cedpsych.2019.02.006

Pfitzner-Eden, F. (2016). I feel less confident so I quit? Do true changes in
teacher self-efficacy predict changes in preservice teachers' intention to quit their
teaching degree? Teach. Teach. Educ. 55, 240-254. doi: 10.1016/j.tate.
2016.01.018

Pfitzner-Eden, E, Thiel, E, and Horsley, J. (2014). An adapted measure of teacher
self-efficacy for preservice teachers: exploring its validity across two countries. Z.
Padagogische Psychol. 28, 83-92. doi: 10.1024/1010-0652/a000125

Preacher, K. J., and MacCallum, R. C. (2003). Repairing tom Swift's electric factor
analysis machine. Underst. Stat. 2, 13-43. doi: 10.1207/s15328031us0201_02

Ruan, J.,, Nie, Y., Hong, J., Monobe, G., Zheng, G., Kambara, H., et al. (2015).
Cross-cultural validation of teachers' sense of efficacy scale in three Asian countries:
test of measurement invariance. J. Psychoeduc. Assess. 33, 769-779. doi:
10.1177/0734282915574021

Salas-Rodriguez, F, Lara, S., and Martinez, M. (2021). Spanish version of the
Teachers' sense of efficacy scale: an adaptation and validation study. Front. Psychol.
12, 1-12. doi: 10.3389/fpsyg.2021.714145

Sang, G., Valcke, M., van Braak, J., and Tondeur, J. (2010). Student teachers'
thinking processes and ICT integration: predictors of prospective teaching behaviors
with educational technology. Comput. Educ. 54, 103-112. doi: 10.1016/j.
compedu.2009.07.010

Schermelleh-Engel, K., Moosbrugger, H., and Miiller, H. (2003). Evaluating the
fit of structural equation models: tests of significance and descriptive goodness-of-fit
measures. Methods Psychol. Res. 8, 23-74. Available at: https://www.stats.ox.ac.
uk/~snijders/mpr_Schermelleh.pdf

Schwarzer, R., and Jerusalem, M. (1995). “The general self-efficacy scale (GSE)”
in Measures in Health Psychology: A User's Portfolio. Causal and Control Belief. eds.
J. Weinman, S. Wright and M. Johnston (Windsor: NFER-NELSON), 35-37.

Senler, B., and Sungur-Vural, S. (2013). Pre-service science teachers' teaching self-
efficacy in relation to personality traits and academic self-regulation. Span. J.
Psychol. 16:E12. doi: 10.1017/sjp.2013.22

Skaalvik, E. M., and Skaalvik, S. (2007). Dimensions of teacher self-efficacy and
relations with strain factors, perceived collective teacher efficacy, and teacher
burnout. J. Educ. Psychol. 99, 611-625. doi: 10.1037/0022-0663.99.3.611

Smolkowski, K. (2020). Correlation Errors in CFA and SEM models. Available at:
https://homes.ori.org//keiths/Tips/Stats_SEMErrorCorrs.html (Accessed June 27,
2022).

Trevethan, R., and Ma, K. (2021). Influence of response-option combinations
when measuring sense of efficacy for teaching: trivial, or substantial and substantive?
Front. Educ. 6:723141. doi: 10.3389/feduc.2021.723141

Tschannen-Moran, M., and Hoy, A. W. (2001). Teacher efficacy: capturing an
elusive construct. Teach. Teach. Educ. 17, 783-805. doi: 10.1016/
$0742-051X(01)00036-1

Tsui, K. T., and Kennedy, K. J. (2009). Evaluating the Chinese version of the
teacher sense of efficacy scale (C-TSE): translation adequacy and factor structure.
Asia Pac. Educ. Res. 18, 245-260. doi: 10.3860/taper.v18i2.1326

Ustiiner, M. (2017). Personality and attitude towards teaching profession:
mediating role of self-efficacy. J. Educ. Train. Stud. 5, 70-82. doi: 10.11114/jets.
v5i9.2536

Valls, M., Bonvin, P, and Benoit, V. (2020). Psychometric properties of the French
version of the Teachers' sense of efficacy scale (TSES-12f). Revue Eur. Psychol.
Appliquee 70:100551. doi: 10.1016/j.erap.2020.100551

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1063830
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1207/S15326985EP3703_1
https://doi.org/10.1016/j.tate.2021.103349
https://doi.org/10.1016/j.tate.2021.103349
https://doi.org/10.1016/j.tate.2003.09.009
https://doi.org/10.1016/j.tate.2003.09.009
https://doi.org/10.21427/D7CF7R
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/21501378.2021.1940118
https://doi.org/10.1016/j.sbspro.2016.02.069
https://doi.org/10.1016/j.sbspro.2016.02.069
https://doi.org/10.1016/j.tate.2009.06.009
https://doi.org/10.1007/s10648-018-9458-2
https://doi.org/10.1016/j.learninstruc.2014.05.003
https://doi.org/10.1016/j.edurev.2014.06.001
https://doi.org/10.1016/j.edurev.2014.06.001
https://doi.org/10.1016/j.tate.2014.07.007
https://doi.org/10.1027/1015-5759/a000475
https://doi.org/10.1111/bjep.12446
https://doi.org/10.1016/j.tate.2004.02.013
https://doi.org/10.1016/j.tate.2004.02.013
https://doi.org/10.1037/met0000230
https://doi.org/10.1037/met0000230
https://doi.org/10.1016/j.tate.2021.103525
https://doi.org/10.1007/s13384-021-00481-5
https://doi.org/10.1080/1743727X.2021.1990879
https://doi.org/10.1007/s11516-020-0009-5
https://doi.org/10.1080/02619768.2014.968705
https://doi.org/10.21500/20112084.854
https://files.eric.ed.gov/fulltext/EJ718118.pdf
https://files.eric.ed.gov/fulltext/EJ718118.pdf
https://doi.org/10.1016/j.tate.2016.12.022
https://doi.org/10.3389/fpsyg.2021.781369
https://doi.org/10.3389/fpsyg.2021.781369
https://doi.org/10.1080/01443410.2019.1567070
https://doi.org/10.32038/ltrq.2021.21.06
https://doi.org/10.32038/ltrq.2022.31.14
https://doi.org/10.1016/j.cedpsych.2019.02.006
https://doi.org/10.1016/j.tate.2016.01.018
https://doi.org/10.1016/j.tate.2016.01.018
https://doi.org/10.1024/1010-0652/a000125
https://doi.org/10.1207/s15328031us0201_02
https://doi.org/10.1177/0734282915574021
https://doi.org/10.3389/fpsyg.2021.714145
https://doi.org/10.1016/j.compedu.2009.07.010
https://doi.org/10.1016/j.compedu.2009.07.010
https://www.stats.ox.ac.uk/~snijders/mpr_Schermelleh.pdf
https://www.stats.ox.ac.uk/~snijders/mpr_Schermelleh.pdf
https://doi.org/10.1017/sjp.2013.22
https://doi.org/10.1037/0022-0663.99.3.611
https://homes.ori.org//keiths/Tips/Stats_SEMErrorCorrs.html
https://doi.org/10.3389/feduc.2021.723141
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.3860/taper.v18i2.1326
https://doi.org/10.11114/jets.v5i9.2536
https://doi.org/10.11114/jets.v5i9.2536
https://doi.org/10.1016/j.erap.2020.100551

Ma et al.

Vieluf, S., Kunter, M., and Van de Vijver, E J. R. (2013). Teacher self-efficacy in cross-
national perspective. Teach. Teach. Educ. 35, 92-103. doi: 10.1016/j.tate.2013.05.006

Wang, L., Ertmer, P. A., and Newby, T. J. (2004). Increasing preservice teachers'
self-efficacy beliefs for technology integration. J. Res. Technol. Educ. 36, 231-250.
doi: 10.1080/15391523.2004.10782414

Wheatley, K. E. (2005). The case for reconceptualizing teacher efficacy research.
Teach. Teach. Educ. 21, 747-766. doi: 10.1016/j.tate.2005.05.009

Wilson, E R., Pan, W, and Schumsky, D. A. (2012). Recalculation of the critical
values for Lawshe's content validity ratio. Meas. Eval. Couns. Dev. 45, 197-210. doi:
10.1177/0748175612440286

Wyatt, M. (2022). “Self-efficacy” in The Routledge Handbook of Second Language
Acquisition and Individual Differences. eds. S. Li, P. Hiver and M. Papi (New York, NY, US:
Routledge), 207-219.

Yang, S., Noughabi, M., and Jahedizadeh, S. (2022). Modelling the contribution
of English language learners' academic buoyancy and self-efficacy to L2 grit:

Frontiers in Psychology

12

10.3389/fpsyg.2022.1063830

evidence from Iran and China. J. Multiling. Multicult. Dev., 1-17. doi:
10.1080/01434632.2022.2062368

Ye, W, and Zhou, B. (2020). Special rank teachers' morality development in China.
Prof. Dev. Educ. 1-14. doi: 10.1080/19415257.2020.1814384

Yin, H., Han, J., and Perron, B. E. (2020). Why are Chinese university teachers
(not) confident in their competence to teach? The relationships between faculty-
perceived stress and self-efficacy. Int. J. Educ. Res. 100:101529. doi: 10.1016/j.
ijer.2019.101529

Zee, M., and Koomen, H. M. Y. (2016). Teacher self-efficacy and its effects on
classroom processes, student academic adjustment, and teacher well-being: a
synthesis of 40 years of research. Rev. Educ. Res. 86, 981-1015. doi:
10.3102/0034654315626801

Zhang, J. X., and Schwarzer, R. (1995). Measuring optimistic self-beliefs: a
Chinese adaptation of the general self-efficacy scale. Psychol. Int. J. Psychol. Orient
85,1221-1224. doi: 10.2466/pr0.1999.85.3£.1221

frontiersin.org


https://doi.org/10.3389/fpsyg.2022.1063830
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.tate.2013.05.006
https://doi.org/10.1080/15391523.2004.10782414
https://doi.org/10.1016/j.tate.2005.05.009
https://doi.org/10.1177/0748175612440286
https://doi.org/10.1080/01434632.2022.2062368
https://doi.org/10.1080/19415257.2020.1814384
https://doi.org/10.1016/j.ijer.2019.101529
https://doi.org/10.1016/j.ijer.2019.101529
https://doi.org/10.3102/0034654315626801
https://doi.org/10.2466/pr0.1999.85.3f.1221

	Measuring teacher self-efficacy: Validating a new comprehensive scale among Chinese pre-service teachers
	Introduction
	Teacher self-efficacy: Theory and measurement
	Teacher self-efficacy measurement in the Chinese context and the present study
	Materials and methods
	TSE item pool
	Convergent and discriminant validation
	Known-groups validation
	Participants
	Analyses

	Results
	Exploratory and confirmatory factor analyses
	Convergent and discriminant validity
	Known-groups validity

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note

	﻿References

