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Teacher self-efficacy is one of the most critical factors influencing Students’

learning outcomes. Studies have shown that teacher-perceived principal

leadership, teacher collaboration, and teaching experience are the critical

factor that affects teacher self-efficacy. However, little is known about the

mechanisms behind this relationship. This study examined whether teacher

collaboration would mediate the relationship between teacher-perceived

principal leadership and teacher self-efficacy, and the moderating role of

teaching experience in the mediating process. With an analysis of a dataset

from 14,121 middle school teachers in China, this study first testified to the

positive role that teacher-perceived principal leadership played in teacher

self-efficacy. Furthermore, it revealed that teacher collaboration mediates this

relationship and the mediated path was moderated by teaching experience.

Finally, it also indicated that the threshold of teaching experience linking the

teacher-perceived leadership with teacher self-efficacy was approximately in

the third year, and their relationship was stronger when teaching experience

was below the threshold. This study highlighted the mediating and moderating
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mechanisms linking the teacher-perceived principal leadership and teacher

self-efficacy, which has important theoretical and practical implications for

intervention and enhancement of teacher self-efficacy.

KEYWORDS

teacher-perceived principal leadership, teacher collaboration, teaching, teaching
experience threshold, teacher self-efficacy

Introduction

Teaching is an indispensable and irreplaceable factor
impacting Students’ learning outcomes (Rockoff, 2004; Hattie,
2008). Effective teaching greatly improves Students’ academic
achievement and narrows the gaps among students with
various socioeconomic and cultural backgrounds (Odden et al.,
2004; Akiba et al., 2007). The international community has
paid increasing attention to teaching quality and teaching
effectiveness in the past decades (Klassen et al., 2011). Among
the factors that impact teaching quality and effectiveness,
teacher self-efficacy, “a belief in their abilities to plan, organize,
and carry out activities required to attain given educational
goals” (Skaalvik and Skaalvik, 2007), has been found to play an
important role in influencing teachers’ classroom performance
and achieving satisfactory teaching results (Tschannen-Moran
and Hoy, 2001; Bellibas and Liu, 2017). Considering the
promoting effect of teacher self-efficacy on Students’ academic
achievement, it is of critical value to explore the predictors
of teacher self-efficacy. Rooted in the self-efficacy theory
(Bandura, 1986), a body of extant research has indicated
that principal leadership, teacher collaboration, and teachers’
teaching experience are the main predictors of teacher self-
efficacy (Tschannen-Moran and Hoy, 2007; Avalos, 2011;
deVries et al., 2013; Duyar et al., 2013; Fackler and Malmberg,
2016; Lambersky, 2016; Pfitzner-Eden, 2016; Bellibas and Liu,
2017; Li et al., 2019; Ma and Marion, 2021). Principals can
promote positive teacher efficacy through direct supervision and
engagement in instructional leadership activities (Duyar et al.,
2013). Teachers’ collaboration refers to working with colleagues,
which involves a series of activities such as exchanging
feedback on teaching tasks, or participation in continuing
professional development (CPD), which can cultivate a mutual
learning environment and promote teachers’ teaching skills,
and therefore contribute to Students’ academic achievement
(deVries et al., 2013; Rutherford et al., 2017). The years that
teachers have worked and their self-efficacy remain undecided
as positive, negative, and no association have all been concluded,
and therefore, there is a need for further investigation regarding
their relationship (Li et al., 2019).

In present-day China, one of the most important activities
of school principals is to organize novice teachers to pair up

with experienced teachers to cooperate in teaching and research
activities, so as to improve the teachers’ teaching skills and
their self-efficacy afterward in the school (Li et al., 2019). The
paired cooperation between novice and experienced teachers
in teaching and research activities has gradually become the
tradition of teachers’ professional development in China. With
the popularity of this new format of teacher collaboration, there
is a necessity to investigate the relationship between principal
leadership, teacher collaboration, teaching experience, and
teacher self-efficacy. Moreover, few studies have been conducted
to explore the differences between novice and experienced
teachers in the relationship. Furthermore, the trend of teachers’
professional development has been discussed in non-linear
ways (Garner and Kaplan, 2021). With the complex dynamic
systems (CDS) approach, they studied teachers’ professional
development learning as a complex system, which can respond
adaptively to internal and external changing conditions. With
different years of teaching experience, teachers may exhibit
differences in cognitive dissonance as well as when confronting
conflicting beliefs, values, and practices.

Therefore, in our study, it was hypothesized that a
non-linear relationship existed between teachers’ teaching
experience and teacher self-efficacy and a threshold
existed in dividing the notice and experienced teachers.
With this hypothesis, it was expected to explore the
differences between novice and experienced teachers in
the relationship between principal leadership, teacher
collaboration, teaching experience, and teacher self-efficacy, and
hopefully could provide an in-depth nuanced understanding
of the development of teacher self-efficacy and empirical
data evidence from the Asian country to enrich teacher
self-efficacy theory.

Literature review

Relationship between
teacher-perceived principal leadership
and teacher self-efficacy

Principal leadership refers to the ability that the school
managers have in commanding, leading, and interacting with
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the team to achieve the school’s developmental goals (Bush
and Glover, 2014). Modern educational management theory
holds that effective principal leadership creates a positive school
atmosphere through perception, behavior, and interaction
related to the core driving force of teaching and learning (Blase,
1987; Leithwood, 1992; Hallinger et al., 2017; Liu and Hallinger,
2018). Principal leadership is a key factor in determining
a school’s performance, which directly or indirectly affects
teachers’ professional development and Students’ academic
achievement (Leithwood, 1992; Dinham, 2007; Leithwood
et al., 2010; Gumus et al., 2016; Bellibas and Liu, 2017).
One important responsibility that school principals take in
schools is to provide opportunities for teachers to develop
teachers’ professional abilities. Teachers are often found to
have stronger self-perceptions of principal leadership when they
have more professional development opportunities organized
by schools. At the same time, teachers who perceive higher
levels of principal leadership are more supportive of schools’
development visions and are more likely to develop higher
self-efficacies (Fackler and Malmberg, 2016; Lambersky, 2016;
Gkolia et al., 2018; Liu and Hallinger, 2018). In this study,
the term teacher-perceived principal leadership was used to
refer to the teachers’ self-perception of principal leadership
and it was hypothesized that a positive relationship existed
between teacher-perceived principal leadership and teacher self-
efficacy.

The mediating role of teacher
collaboration

As a professional practice of high interest, teacher
collaboration plays a critical role in various teachers’ work,
including instructional practice and professional learning
(Goddard et al., 2007; Desimone, 2009; Chong and Kong, 2012;
Muckenthaler et al., 2020). Schools are viewed as potential
“communal organizations” characterized by “enhanced
collegiality and collaboration,” within which collaboration may
occur (Hausman and Goldring, 2001). Teacher collaboration
is an essential part of teaching activities to establish and keep
relationships among school staff (Chong and Kong, 2012;
Muckenthaler et al., 2020).

According to Bandura (1997), teacher self-efficacy
comes from four sources, which are mastery experiences,
vicarious experiences, verbal persuasion, and emotional
and physiological states. From this perspective, through
cooperating in preparation for class, teaching, class evaluation,
and teaching reflection, teachers not only develop mastery
experiences, vicarious experiences, and verbal persuasion but
also improve their confidence in teaching through continuous
teaching cooperation and communication. Therefore, teacher
collaboration provides a great opportunity for the development
of teacher self-efficacy, and teacher activities which have

teaching collaboration involved are more likely to develop
their self-efficacy.

Furthermore, the higher the teacher perceives principal
leadership in a school, the more cooperative teaching
opportunities teachers can get and participate to improve
teaching (Goddard et al., 2007). Therefore, it can be reasonably
hypothesized that there exists a relationship between teacher-
perceived principal leadership and teacher collaboration.
When teachers participate in more cooperative teaching
and research activities, teacher self-efficacy is more likely to
develop. Studies have also shown that teacher collaboration has
exerted a significant positive impact on teachers’ professional
growth (Egodawatte et al., 2011; Vangrieken et al., 2015).
Increased teacher collaboration was associated with a higher
level of teacher self-efficacy (Shachar and Shmuelevitz, 1997;
Yang, 2020). Vangrieken et al. (2015) concluded that teachers’
positive outcomes, including improvement in instruction,
heightened efficacy, and improved professional knowledge are
often documented. Therefore, it was hypothesized that teacher
collaboration played a mediating role between teacher-perceived
principal leadership and teacher self-efficacy in this study.

The moderating role of teaching
experience

Although teacher-perceived principal leadership is a positive
factor of teacher self-efficacy through the intermediary role of
teacher collaboration, this may not apply to all due to individual
differences (Klassen and Chiu, 2010; Li et al., 2019). Teaching
experience is the relevant experience accumulated by individuals
engaged in teaching throughout the years. One source of teacher
self-efficacy is teachers’ teaching experience (Bandura, 1986,
1997), which is closely related to teachers’ years of teaching.
The longer the years of teaching, the more teaching experience
they are to accumulate, and the higher their self-efficacy is.
A positive relationship has been testified between teachers’
teaching experience and their self-efficacy (Prieto and Altmaier,
1994; Klassen and Chiu, 2010; Li et al., 2019).

Teachers’ professional careers can be divided into preservice
and in-service phases, and they can be further divided into
additional phases (Eros, 2011; Richter et al., 2011). Compared
with experienced teachers with long years of teaching, novice
teachers with short years of teaching may exhibit more obvious
perceptions of principal leadership (Fantilli and McDougall,
2009; Bellibas and Liu, 2017; Mikser et al., 2020). The
impact of teacher-perceived principal leadership on teacher self-
efficacy may vary with teachers’ teaching experience. Novice
teachers with short years of teaching experience need more
communication and cooperation between teachers in the
initial period of teaching while experienced teachers may
not. Therefore, we can reasonably hypothesize that teacher
collaboration is more likely to play a role in teacher self-efficacy
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for novice teachers than for experienced teachers with long years
of teaching experience.

The current study

To further explore the nature of this relationship between
teacher-perceived principal leadership and teacher self-efficacy,
the current study examines a conceptual model (Figure 1) using
a sample of Chinese high school teachers through a series of
hypotheses. Specifically, we have made three hypotheses, as
follows:

H1: Teacher-perceived principal leadership was positively
and directly related to teacher self-efficacy.

H2: Teacher collaboration would play a mediating role
in the relationship between teacher-perceived principal
leadership and teacher self-efficacy. Teacher-perceived
principal leadership would be positively related to teacher
collaboration, which in turn would be positively associated
with teacher self-efficacy.

H3: Teaching experience would moderate the direct
and indirect relationship between teacher-perceived
principal leadership and teacher self-efficacy through
teacher collaboration.

In addition, this study divided teachers into novice
and experienced through the non-linear relationship between
teaching experience and teacher self-efficacy and explored
the differences between novice and experienced teachers in
the above model.

Materials and methods

Participant

The data we selected were from Region Education
Assessment Project (REAP), a large-scale education assessment
project in China. A two-stage stratified sample design was used
to collect data from a province in the eastern area of China in
2018. According to the basic requirements of stratified sampling
on sample size (Johnson and Christensen, 2019) and the need
for a local education department, we randomly selected 90%
of high schools in each city. It resulted in 139 high schools
overall. Next, 50% of the second-grade teachers in high schools
were randomly assigned to participate in the study, with a
total of 14,121 teachers (male: 46.3%), whose ages ranged
from 22 to 60 years (M = 38.93, SD = 8.17). Their academic
degrees were specifically: associate (23.4%), bachelor (65.9%),

and graduate (10.7%). These teachers were required to complete
a survey including relevant demographic information (gender,
age, educational background, and professional title), teacher-
perceived principal leadership, teacher collaboration, teaching
experience, and teacher self-efficacy information.

Measures

Teacher-perceived principal leadership
TALIS2013 principal leadership scale (OECD, 2014)

was modified to measure teacher-perceived principal
leadership. The scale included five self-reported items
(e.g., Principal took actions to support collaboration among
teachers to develop new teaching practices) on a five-
point Likert scale (1 = strongly disagree to 5 = strongly
agree). Higher total scores indicate higher levels of
teacher-perceived principal leadership. The goodness
of fit is acceptable: χ2(3, 14,121) = 123.62, p < 0.001,
RMSEA = 0.05, CFI = 0.99, TLI = 0.99, and SRMR = 0.003.
The reliability McDonalds’ omega (ω) was 0.96 (>0.90)
(Watkins, 2017; Hayes and Coutts, 2020) and therefore,
considered acceptable.

Teacher collaboration
This study adopted the TALIS2013 teacher collaboration

scale to measure teacher collaboration (OECD, 2014). In this
scale, teachers reported their individual teaching collaboration
activities with the questionnaire “On average, how often do
you do the following in this school?” One sample item was
“Observe other teachers’ classes and provide feedback.” Teachers’
responses consisted of the following options: 1 (never), 2 (1–
2 times per month), 3 (3–5 times per month), 4 (6–9 times
per month), and 5 (10 or more times per month). A higher
score suggested a greater tendency for teacher collaboration. The
goodness of fit is acceptable: χ2(1, 14,121) = 13.78, p < 0.001,
RMSEA = 0.03, CFI = 1.00, TLI = 0.99, and SRMR = 0.002.
The scale’s internal consistency reliability (McDonalds’ omega,
ω ) was 0.91.

Teacher self-efficacy
This study adopted the TALIS2013 teacher self-efficacy

scale (OECD, 2014) to assess the participants’ level of teacher
self-efficacy. It consisted of 12 items: 4 items for efficacy in
instruction (e.g., Provide an alternative explanation for example
when students are confused); 4 items for efficacy in classroom
management (e.g., Control disruptive behavior in the classroom);
and 4 items for efficacy in student engagement (e.g., Get
students to believe they can do well in school work). Items were
scored using a 5-point Likert scale (1 = strongly disagree to
5 = strongly agree) with higher total scores indicating higher
levels of teacher self-efficacy. The goodness of fit is acceptable:
χ2(48, 14,121) = 3377.273, p < 0.001, RMSEA = 0.07, CFI = 0.98,
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FIGURE 1

Structure of the proposed model. TPL, Teacher-perceived principal leadership; TC, Teacher collaboration; TE, Teaching experience; TSE,
Teacher self-efficacy.

TLI = 0.97, and SRMR = 0.02. The scale’s internal consistency
reliability (McDonalds’ omega, ω ) was 0.96.

Teaching experience and demographic
information

Demographic information included information from
individual level, which were participant’s age, gender, education
level, and professional title, and school level, which was school
location. The item to investigate teachers’ teaching experience
was “how many years has each participant been a teacher?” and
teachers responded to their years of teaching individually.

Individual-level and school-level indicators can affect
teacher self-efficacy as well (Avalos, 2011). Therefore, gender,
teachers’ educational level, school level, and school location were
treated as covariate variables controlled in this study.

Statistical analyses

The statistical analysis of this study consisted of three
steps: first, we checked the descriptive statistics and zero-order
correlation between variables. Second, given the hierarchical
data structure (teachers nested in schools), we used Mplus
version 8.3 (Muthén and Muthén, 1998–2018) and followed the
procedure of Preacher et al. (2010, 2016) to test hypotheses 1–
3 using the multilevel structural equation model (MSEM). The
multilevel solution allows the variance of level 1 variables to be
decomposed into components within and between components
and takes into account the fact that the relationships between
within and between groups may be different. Because all three
variables were evaluated at the teacher level, this model can
be described as a 1-1-1 multilevel mediation model. Sobel’s
test was used to test the mediating effects (Sobel, 1982). Third,
based on the multilevel mediation model, we included the

moderating variables teaching experience to build a 1-1-1
multilevel moderating mediation model. The covariate variables
at the teacher level were gender and teachers’ education level,
and at the school level were school location and school level
(see Figure 2). All continuous variables are centralized, and the
interaction terms were calculated according to these centralized
scores. Moreover, this study analyzed the threshold of teaching
experience in terms of the relationship with teaching self-
efficacy through the method of segmented regression models
(Muggeo, 2008), and analyzed the difference in moderating
effect between teachers whose teaching experience is below the
threshold (coded as 0) and teachers whose teaching experience
is above the threshold (coded as 1).

To ensure the validity of this study, we conducted one of the
most widely adopted techniques, namely Harman’s single-factor
method, to test for common method bias (Chang et al., 2010;
Podsakoff et al., 2013; Tehseen et al., 2017). Exploratory factor
analysis shows that the interpretation rate of the first of the three
factors was less than 40% (Kong et al., 2020), indicating that the
common method bias had little impact on this study.

Results

Preliminary analysis

The mean, standard deviation, and zero-order correlation
of all variables are shown in Table 1. Teacher self-efficacy
was positively related to teacher-perceived principal leadership
(r = 0.42, p < 0.001), teacher collaboration (r = 0.46,
p < 0.001), and teachers’ teaching experience (r = 0.09,
p < 0.001). Therefore, Hypothesis 1 was verified. Teacher-
perceived principal leadership was positively related to teacher
collaboration (r = 0.21, p < 0.001) and teachers’ teaching
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FIGURE 2

The multilevel structural equation model depicts a 1–1-1 multilevel moderated mediation model. The figure is based on Preacher et al. (2010,
2016). TPL, Teacher-perceived principal leadership; TC, Teacher collaboration; TE, Teaching experience; TSE, Teacher self-efficacy.

TABLE 1 Descriptive statistics and correlations of the main
study variables.

Variables Mean SD 1 2 3

1. TSE 4.28 0.68

2. TPL 4.04 0.97 0.42***

3. TC 4.49 0.84 0.46*** 0.21***

4. TE 14.42 7.41 0.09*** 0.12*** −0.04***

***p < 0.001.

experience (r = 0.12, p < 0.001). But teacher collaboration
was negatively correlated with teachers’ teaching experience
(r =−0.04, p < 0.001).

Multilevel mediation model test

In Hypothesis 2, we predicted that teacher collaboration
mediated the relationship between teacher-perceived principal
leadership and teacher self-efficacy. Given the hierarchical data

structure (teachers nested in schools), the group correlation
coefficient (ICC) of teacher self-efficacy was 0.10, which was
higher than the critical value of 0.059 (Cohen, 1988), we
used a multilevel mediation model to analyze the relationship
between teacher-perceived principal leadership and teacher
self-efficacy at within-group and between-group levels after
controlling the covariate variables. Results of this multilevel
mediation model investigating the effect of teacher-perceived
principal leadership on teacher self-efficacy mediated by teacher
collaboration are shown in Table 2. At the within-group level,
teacher-perceived principal leadership was significantly related
to teacher collaboration (β = 0.169, p < 0.001) and teacher
self-efficacy (β = 0.231, p < 0.001). Further, the relationship
between teacher collaboration and teacher self-efficacy was also
significant (β = 0.298, p < 0.001). The within indirect effect
through the teacher collaboration on the relationship between
teacher-perceived principal leadership and teacher self-efficacy
was significant (β = 0.050, 95% CI [0.035, 0.067], p < 0.001). At
the between-group level, teacher-perceived principal leadership
was significantly related to teacher collaboration (β = 0.207, p
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TABLE 2 Coefficients for the multilevel mediation model predicting
teacher self-efficacy.

Variables Estimate SE

Level 1: Within-teacher level

Path a1w: TPL→ C 0.169*** 0.017

Path b1w: TC→ TSE 0.298*** 0.014

Path c1w: TPL→ TSE 0.231*** 0.012

Indirect effect 0.050*** 0.007

Residual variance TC 0.587*** 0.026

Residual variance TSE 0.295*** 0.008

Level 2: Between-teacher level

Intercept 1.812*** 0.326

Path a1b: TPL→ C 0.207*** 0.060

Path b1b: TC→ TSE 0.569*** 0.083

Path c1b: TPL→ TSE 0.250*** 0.033

Indirect effect 0.118** 0.040

Residual variance TC 0.034*** 0.007

Residual variance TPL 0.009*** 0.001

**p < 0.01, ***p < 0.001.

< 0.001), and was also significantly related to teacher self-
efficacy (β = 0.250, p < 0.001). The relationship between
teacher collaboration and teacher self-efficacy was significant
(β = 0.569, p < 0.001). It indicated that the within
indirect effect through teacher collaboration on the relationship
between teacher-perceived principal leadership and teacher self-
efficacy was significant (β = 0.118, 95% CI [0.015, 0.220],
p < 0.001).

Multilevel moderated mediation model
test

In Hypothesis 3, this study assumed that teachers’ teaching
experience would mediate the indirect relationship between
teacher-perceived principal leadership and teacher self-
efficacy. The results of the multilevel moderated mediation
model are given in Table 3. At the within-group level, the
interaction between teacher-perceived principal leadership
and teaching experience on teacher collaboration (β = −0.096,
p < 0.001) and the interaction between teacher-perceived
principal leadership and teaching experience on teacher self-
efficacy (β = −0.060, p < 0.001) were both statistically
significant. The average effect size of moderate tests published
in major journals was only0.094 (Aguinis et al., 2005), so
the current effect at the within-group level was medium. In
addition, at the between-group level, the interaction between
teacher-perceived principal leadership and teaching experience
on teacher collaboration (β = −1.781, p < 0.001) was
also significant.

Furthermore, we analyzed the segmented regression
between teaching experience and teacher self-efficacy and

TABLE 3 Coefficients for the multilevel moderated mediation model
predicting teacher self-efficacy.

Variables Estimate SE

Level 1: Within-teacher level

Path a1w: TPL→ C 0.200*** 0.018

Path a2w: TEw→ C 0.094*** 0.014

Path a3w: TPL*TE→ C −0.096*** 0.011

Path b1w: TC→ TSE 0.360*** 0.016

Path b2w: TC*TE→ TSE −0.002 0.010

Path c1w: TPL→ TSE 0.332*** 0.016

Path c2w: TE→ TSE 0.051*** 0.011

Path c3w: TPL*TE→ TSE −0.060*** 0.014

Indirect effect 0.072*** 0.009

Residual variance TC 0.827*** 0.036

Residual variance TSE 0.630*** 0.017

Level 2: Between-teacher level

Intercept 0.910*** 0.297

Path a1b: TPL→ C 0.303*** 0.055

Path a2b: TEb→ C 0.601*** 0.155

Path a3b: TPL*TE→ C −1.781*** 0.297

Path b1b: TC→ TSE 0.744*** 0.155

Path b2b: TC*TE→ TSE −1.608 2.176

Path c1b: TPL→ TSE 0.001 0.475

Path c2b: TE→ TSE −0.931 0.989

Path c3b: TPL*TE→ TSE 3.884 5.069

Indirect effect 0.225*** 0.070

Residual variance TC 0.023*** 0.005

Residual variance TSE 0.016*** 0.009

***p < 0.001. For brevity, the effects of other background variables (gender, education
level, school level, school location) were not presented. Std. Coef., Standardized beta
coefficients.

found that there was a breakpoint (β = 2.214, SE = 0.052).
It indicated that with the increase in teachers’ teaching
experience, there existed a threshold in the development
of teacher self-efficacy between 2 and 3 years. We took
year 3 as the threshold. The segmented regression model
results are presented in Table 4, the slope of piecewise
function 1 (β = 0.637, 95% CI [0.510, 0.763], p < 0.001)
and the slope of piecewise function 2 (β = 0.005, 95% CI
[0.003,0.007], p < 0.001) were different. We recorded the
teaching experience below the threshold as L = 0 and the
teaching experience above the threshold as H = 1. Then, we
calculated the indirect effect of teacher-perceived principal
leadership and teacher self-efficacy = (a1i + a3i

∗ L or H) ∗

b1i, where, i = within-group level (w) or between-group level
(b), L = 0, H = 1.

At the within-group level, to illustrate the moderating
effect of teachers’ teaching experience on the indirect effects of
teacher-perceived principal leadership on teacher self-efficacy
through teacher collaboration, we plotted the regression of
teacher-perceived principal leadership on teacher self-efficacy
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TABLE 4 Coefficients of the segmented regression models.

Estimate Std. error t-value 95% CI

β1 0.637*** 0.064 9.89 [0.510, 0.763]

β2 0.005*** 0.001 5.72 [0.003, 0.007]

***p < 0.001.

for teaching experience both below and above the threshold.
As shown in Figure 3, the simple slope tests showed
that the within indirect effect between teachers-perceived
principal leadership and teacher self-efficacy was stronger for
teaching experience below the threshold (bsimple = 0.072, p
< 0.001) than that for above threshold (bsimple = 0.037,
p < 0.001).

In addition, at the between-group level, we plotted
the regression of teacher-perceived principal leadership
on teacher self-efficacy for teaching experience below
and above thresholds to illustrate the moderating effect
of teachers’ teaching experience on the indirect effects
of teacher-perceived principal leadership on teacher
self-efficacy through teacher collaboration. As shown in
Figure 4, the simple slope test showed that the indirect
between effect between teachers-perceived principal
leadership and teacher self-efficacy was stronger for
teaching experience below threshold (bsimple = 0.225, p
< 0.001) than that for above threshold (bsimple = −1.100,
p < 0.001).

Discussion

The effect of principal leadership on teacher self-efficacy
has garnered considerable empirical support (Bellibas and
Liu, 2017; Prochazka et al., 2017; Gkolia et al., 2018; Liu
and Hallinger, 2018; Salanova et al., 2020). However, few
previous studies have examined the mediating effect of
teachers’ collaboration and moderating effect of years’ teaching
experience between teacher-perceived principal leadership and
teacher self-efficacy separately with a threshold approach. The
linear relationship differs with a cut-off value for the number
of years of teaching for teachers. In view of the impact of
teacher collaboration and teaching experience, it is necessary
to understand the driving force of the development of teacher
self-efficacy development more comprehensively. This study
has developed a multilevel moderated mediating model to
examine the indirect relationship between teacher-perceived
principal leadership and teacher self-efficacy through teacher
collaboration and tested whether this indirect association was
moderated by teaching experience. Furthermore, we explored
the difference in the indirect effect of teaching experience
below and above the threshold. The main contribution
of this study was to improve our understanding of how

and when teacher-perceived principal leadership was related
to teacher self-efficacy. It provided a broad perspective
for the intervention and improvement of teacher self-
efficacy.

Mediating role of teacher collaboration

As hypothesized, this study confirmed the mediating
role of teacher collaboration in the multilevel association
between teacher-perceived principal leadership and teacher
self-efficacy. According to self-efficacy theory (Bandura, 1986,
1997), teacher professional learning activities affect teacher
self-efficacy. Some studies have found that teacher self-
efficacy is closely related to teacher collaboration (Chong
and Kong, 2012; Liu et al., 2021). Other studies have
found that principal leadership is closely related to teacher
collaboration (Egodawatte et al., 2011; Vangrieken et al.,
2015). However, this study makes a novel contribution
by examining the mediating role of teacher collaboration
between teacher-perceived principal leadership and teacher self-
efficacy. Therefore, teacher collaboration was an important
mechanism to connect teacher-perceived principal leadership
with teacher self-efficacy. To our knowledge, this study was
the first to report such results in Confucian culture. These
findings illustrated how modern educational management
and teacher collaboration affect the development of teacher
self-efficacy. Whether within or between teacher groups,
teacher collaboration explained and mediated the impact of
teacher-perceived principal leadership on teacher self-efficacy.
We noted that the indirect impact of teacher collaboration
in the teacher group was not particularly strong in this
study. One possible reason is that the impact of teacher
collaboration is slow and may reflect longitudinally, which
might be not fully reflected in this cross-sectional study.
The proportion of important mediators identified in the
longitudinal study was actually higher than that in the cross-
sectional study (Davies et al., 2016). The relatively small
effect also suggested that other important mediating factors,
such as teacher–peer relationship, should be examined in
future research.

Mastery experiences and vicarious experiences in teaching
activities are significant factors impacting the development
of teacher self-efficacy (Bandura, 1986). Moreover, collective
efficacy belief is “shared beliefs in group capacities to organize
and execute the courses of action required to produce given
attainments” (Bandura, 1997, p. 447). Research conducted
in organizations showed that when individuals cooperate,
they may share beliefs and attitudes, thus showing similar
persuasion and personal standards of conduct (George,
1990, 1996). This study discussed the mediating role of
teacher collaboration in the relationship between teacher-
perceived principal leadership and teacher self-efficacy. It is
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FIGURE 3

Teaching experience as a moderator of the indirect effect between teacher-perceived principal leadership and teacher self-efficacy through
teacher collaboration at the within-group level. Functions are graphed for two levels of positive coping: Teaching experience below and above
a threshold.

FIGURE 4

Teaching experience as a moderator of the indirect effect between teacher-perceived principal leadership and teacher self-efficacy through
teacher collaboration at the between-group level. Functions are graphed for two levels of positive coping: Teaching experience below and
above a threshold.

an important extension and complement of the current self-
efficacy theory. The current research suggested that school
leaders should encourage teachers to participate in teacher

collaboration, which can improve teacher self-efficacy and
promote their teaching and development (deVries et al., 2013;
Coldwell, 2017).
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Moderating role of teaching
experience

As another important aspect of process-oriented
research, Hypothesis 3 assumed that teachers’ teaching
experience would moderate the direct or indirect relationship
between teacher-perceived principal leadership and teacher
self-efficacy. The results showed that within the teacher
group, teachers’ teaching experience moderates the path
among teacher-perceived principal leadership, teacher
collaboration, and teacher self-efficacy. At the between-
group level, teachers’ teaching experience moderated
the path between teacher-perceived principal leadership
and teacher collaboration. Another contribution of this
study was to consider the threshold factors of teaching
experience and teacher self-efficacy development. This
study found that the threshold of teaching effectiveness
between novice teachers and experienced teachers
is in the 3rd year of teachers’ employment, which
provides large-scale investigation evidence for the
previous studies (Tschannen-Moran and Hoy, 2007;
Fantilli and McDougall, 2009).

Specifically, we have found that both within and between
groups, the impact of teacher-perceived principal leadership
on teacher collaboration was stronger for teachers below
the threshold of teaching experience than for those with
teaching experience above the threshold. The prediction ability
of teaching experience is consistent with previous studies
regarding the relationship between years of teaching experience
and teacher self-efficacy (Klassen and Chiu, 2010; Lee et al.,
2013; Li et al., 2019).

Results of the above model showed that novice teachers
whose teaching years were below the threshold were more likely
to benefit from self-efficacy renewal, collaborative activities,
and reflection. Participation in teacher collaboration can meet
the needs of young teachers in improving their practice, such
as classroom management (Grangeat and Gray, 2007; deVries
et al., 2013). For them, emotional support, information support,
positive interaction with tutors, and resource integration are
the four key factors affecting their success adjustment and
promotion in school (Li et al., 2019). An emphasis has also
been on the value of teacher collaboration for experienced
teachers, and their self-efficacy is related to more participation
in reflective and collaborative activities. They may not be able
to experience mastery in update activities, because they have
higher abilities and accumulated diversified knowledge to solve
potential problems (Eros, 2011; Louws et al., 2017).

Limitations

Several limitations must be considered when interpreting
the results of this study. First, the cross-sectional design of

this study excludes the test of causality or directionality.
Although the current research showed that teacher-perceived
principal leadership may improve the development of
teacher self-efficacy, the increase of teacher self-efficacy
may also improve teacher-perceived principal leadership.
Future studies can use experiments or longitudinal designs
to clarify the causality of these variables. Second, this
study mainly relied on teachers’ self-report to collect
data. Future research should collect data from multiple
insiders (e.g., principals, students, parents, or peers).
Finally, the participants in this study were only middle-
school teachers in Shandong Province, China, rather than
all teachers from different locations. Therefore, caution
should be exercised in applying the research results
to groups from other cultures. Future research can be
conducted in other samples (e.g., a sample of primary
school teachers or teachers from other cultural backgrounds)
to test the model.

Conclusion

Despite these limitations, results still have important
practical significance. First, the results emphasized the
importance of principal leadership in the development
of teacher self-efficacy and showed that teacher-perceived
principal leadership may be directly or indirectly related to
teacher self-efficacy. School administrators could improve
teachers’ participation to enhance teacher self-efficacy through
teacher collaboration and communication among teachers.
Second, this study found that the threshold for teaching
experience regarding the development of teacher self-efficacy is
approximately in year 3. Compared with experienced teachers
whose teaching experience was above the threshold, novice
teachers’ participation in teacher collaboration benefited more
in the development of teacher self-efficacy. This conclusion
reminded educational practitioners to pay more attention
to the professional development of novice teachers, and it
will be more effective to develop teacher self-efficacy for
teachers whose teaching experience is below the threshold
of teaching years.

To conclude, this study contributed to the literature
by examining a multilevel moderated mediation model,
which provided a unique perspective for understanding the
relationship between teacher-perceived principal leadership and
teacher self-efficacy. It provided evidence that the relationship
between teacher-perceived principal leadership and teacher
self-efficacy was partly mediated by teacher collaboration. In
addition, it showed the existence of a threshold for teaching
experience for teacher self-efficacy development. These findings
were in an aim to promote the current understanding of
the mechanism regarding the relationship between teacher-
perceived principal leadership and teacher self-efficacy.
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Liu, Y., Bellibaş, M. ş, and Gümüş, S. (2021). The Effect of Instructional
Leadership and Distributed Leadership on Teacher Self-efficacy and Job
Satisfaction: Mediating Roles of Supportive School Culture and Teacher
Collaboration. Educ. Manag. Adm. Leadersh. 49, 430–453. doi: 10.1177/
1741143220910438

Louws, M. L., Meirink, J. A., van Veen, K., and van Driel, J. H. (2017). Teachers’
self-directed learning and teaching experience: What, how, and why teachers want
to learn. Teach. Teach. Educ. 66, 171–183. doi: 10.1016/j.tate.2017.04.004

Ma, X., and Marion, R. (2021). Exploring how instructional leadership affects
teacher efficacy: A multilevel analysis. Educ. Manag. Adm. Leadersh. 49, 188–207.
doi: 10.1177/1741143219888742

Mikser, R., Oun, T., Tuul, M., Kukk, A., and Hussar, D. (2020). Novice preschool
teachers’ professional skills as assessed by preschool principals and the novice
teachers themselves. J. Early Child. Teach. Educ.. 42, 1–18. doi: 10.1080/10901027.
2020.1797955

Muckenthaler, M., Tillmann, T., Weiß, S., and Kiel, E. (2020).
Teacher collaboration as a core objective of school development.
Sch. Eff. Sch. Improv. 31, 486–504. doi: 10.1080/09243453.2020.1747
501

Muggeo, V. (2008). Segmented: An R Package to Fit Regression Models With
Broken-Line Relationships. R News 8/1, 20–25.

Muthén, L. K., and Muthén, B. O. (1998–2018). Mplus user’s Guide, 8th Edn. Los
Angeles, CA: Muthén & Muthén.

Odden, A., Borman, G., and Fermanich, M. (2004). Assessing teacher,
classroom, and school effects, including fiscal effects. Peabody J. Educ. 79, 4–32.
doi: 10.1207/s15327930pje7904_2

OECD (2014). TALIS 2013 Technical Report. Paris: OECD. doi: 10.1787/
9789264196261-en

Pfitzner-Eden, F. (2016). Why do I feel more confident? Bandura’s sources
predict preservice teachers’ latent changes in teacher self-efficacy. Front. Psychol.
7:1486. doi: 10.3389/fpsyg.2016.01486

Podsakoff, P. M., MacKenzie, S. B., Lee, J. Y., and Podsakoff, N. P. (2013).
Common method biases in behavioral research: A critical review of the literature
and recommended remedies. J. Appl. Psychol. 88, 879–903. doi: 10.1037/0021-
9010.88.5.879

Preacher, K. J., Zhang, Z., and Zyphur, M. J. (2016). Multilevel structural
equation models for assessing moderation within and across levels of analysis.
Psychol. Methods 21, 189–205. doi: 10.1037/met0000052

Preacher, K. J., Zyphur, M. J., and Zhang, Z. (2010). A general multilevel SEM
framework for assessing multilevel mediation. Psychol. Methods 15, 209–233. doi:
10.1037/a0020141

Prieto, L. R., and Altmaier, E. M. (1994). The relationship of prior
training and previous teaching experiecne to self-efficacy among graduate
teaching assistant. Res. High. Educ. 35, 481–497. doi: 10.1007/BF02496
384

Prochazka, J., Gilova, H., and Vaculik, M. (2017). The relationship between
transformational leadership and engagement: Self-efficacy as a mediator.
J. Leadersh. Stud. 11, 22–33. doi: 10.1002/jls.21518

Richter, D., Kunter, M., Klusmann, U., Lüdtke, O., and Baumert, J. (2011).
Professional development across the teaching career: Teachers’ uptake of formal
and informal learning opportunities. Teach. Teach. Educ. 27, 116–126. doi: 10.
1016/j.tate.2010.07.008

Rockoff, J. E. (2004). The impact of individual teachers on student achievement:
Evidence from panel data. Am. Econ. Rev. 94, 247–252. doi: 10.1257/
0002828041302244

Frontiers in Psychology 12 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.933838
https://doi.org/10.1016/j.tate.2013.02.006
https://doi.org/10.1016/j.tate.2013.02.006
https://doi.org/10.1177/000494410705100304
https://doi.org/10.1108/IJEM-09-2012-0107
https://doi.org/10.1007/s10671-011-9104-y
https://doi.org/10.1080/10632913.2011.546683
https://doi.org/10.1080/10632913.2011.546683
https://doi.org/10.1016/j.tate.2016.03.002
https://doi.org/10.1016/j.tate.2009.02.021
https://doi.org/10.1016/j.tate.2009.02.021
https://doi.org/10.1080/19415257.2021.1879231
https://doi.org/10.1037/0021-9010.75.2.107
https://doi.org/10.1080/13603124.2015.1094143
https://doi.org/10.1080/13603124.2015.1094143
https://doi.org/10.1177/016146810710900401
https://doi.org/10.1080/13636820701650943
https://doi.org/10.1080/13636820701650943
https://doi.org/10.1177/1741143216659296
https://doi.org/10.1177/1741143216659296
https://doi.org/10.1016/j.tate.2017.07.008
https://doi.org/10.4324/9780203887332
https://doi.org/10.4324/9780203887332
https://doi.org/10.1207/S15327930pje7602_3
https://doi.org/10.1207/S15327930pje7602_3
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1080/19312458.2020.1718629
https://doi.org/10.1037/a0019237
https://doi.org/10.1007/s10648-010-9141-8
https://doi.org/10.1016/j.childyouth.2019.104517
https://doi.org/10.1016/j.childyouth.2019.104517
https://doi.org/10.1080/15700763.2016.1181188
https://doi.org/10.1016/j.tate.2012.10.010
https://doi.org/10.1016/j.tate.2012.10.010
https://doi.org/10.1177/0013161X10377347
https://doi.org/10.1007/s12144-019-00575-5
https://doi.org/10.1007/s12144-019-00575-5
https://doi.org/10.1177/0013161X18769048
https://doi.org/10.1177/1741143220910438
https://doi.org/10.1177/1741143220910438
https://doi.org/10.1016/j.tate.2017.04.004
https://doi.org/10.1177/1741143219888742
https://doi.org/10.1080/10901027.2020.1797955
https://doi.org/10.1080/10901027.2020.1797955
https://doi.org/10.1080/09243453.2020.1747501
https://doi.org/10.1080/09243453.2020.1747501
https://doi.org/10.1207/s15327930pje7904_2
https://doi.org/10.1787/9789264196261-en
https://doi.org/10.1787/9789264196261-en
https://doi.org/10.3389/fpsyg.2016.01486
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1037/met0000052
https://doi.org/10.1037/a0020141
https://doi.org/10.1037/a0020141
https://doi.org/10.1007/BF02496384
https://doi.org/10.1007/BF02496384
https://doi.org/10.1002/jls.21518
https://doi.org/10.1016/j.tate.2010.07.008
https://doi.org/10.1016/j.tate.2010.07.008
https://doi.org/10.1257/0002828041302244
https://doi.org/10.1257/0002828041302244
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/


fpsyg-13-933838 August 20, 2022 Time: 14:56 # 13

Xie et al. 10.3389/fpsyg.2022.933838

Rutherford, T., Long, J. J., and Farkas, G. (2017). Teacher value for professional
development, self-efficacy, and student outcomes within a digital mathematics
intervention. Contemp. Educ. Psychol. 51, 22–36. doi: 10.1016/j.cedpsych.2017.05.
005

Salanova, M., Rodríguez-Sánchez, A. M., and Nielsen, K. (2020). The impact of
group efficacy beliefs and transformational leadership on followers’ self-efficacy: A
multilevel-longitudinal study. Curr. Psychol. 779, 1–10. doi: 10.1007/s12144-020-
00722-3

Shachar, H., and Shmuelevitz, H. (1997). Implementing cooperative learning,
teacher collaboration and teachers’ sense of efficacy in heterogeneous junior
high schools. Contemp. Educ. Psychol. 22, 53–72. doi: 10.1006/ceps.1997.
0924

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

Sobel, M. (1982). Asymptotic confidence intervals for indirect effects in
structural equation models. Sociol. Methodol. 13:290. doi: 10.2307/270723

Tehseen, S., Ramayah, T., and Sajilan, S. (2017). Testing and controlling for
common method variance: A review of available methods. J. Manag. Sci. 4,
142–168. doi: 10.20547/jms.2014.1704202

Tschannen-Moran, M., and Hoy, A. W. (2001). Teacher efficacy: Capturing an
elusive construct. Teach. Teach. Educ. 17, 783–805. doi: 10.1016/S0742-051X(01)
00036-1

Tschannen-Moran, M., and Hoy, A. W. (2007). The differential antecedents of
self-efficacy beliefs of novice and experienced teachers. Teach. Teach. Educ. 23,
944–956. doi: 10.1016/j.tate.2006.05.003

Vangrieken, K., Dochy, F., Raes, E., and Kyndt, E. (2015). Teacher collaboration:
A systematic review. Educ. Res. Rev. 15, 17–40. doi: 10.1016/j.edurev.2015.04.002

Watkins, M. W. (2017). The reliability of multidimensional neuropsychological
measures: From alpha to omega. Clin. Neuropsychol. 31, 1113–1126. doi:
10.1080/13854046.2017.1317364

Yang, H. (2020). The effects of professional development experience on teacher
self-efficacy: Analysis of an international dataset using Bayesian multilevel models.
Prof. Dev. Educ. 46, 797–811. doi: 10.1080/19415257.2019.1643393

Frontiers in Psychology 13 frontiersin.org

https://doi.org/10.3389/fpsyg.2022.933838
https://doi.org/10.1016/j.cedpsych.2017.05.005
https://doi.org/10.1016/j.cedpsych.2017.05.005
https://doi.org/10.1007/s12144-020-00722-3
https://doi.org/10.1007/s12144-020-00722-3
https://doi.org/10.1006/ceps.1997.0924
https://doi.org/10.1006/ceps.1997.0924
https://doi.org/10.1037/0022-0663.99.3.611
https://doi.org/10.2307/270723
https://doi.org/10.20547/jms.2014.1704202
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.1016/S0742-051X(01)00036-1
https://doi.org/10.1016/j.tate.2006.05.003
https://doi.org/10.1016/j.edurev.2015.04.002
https://doi.org/10.1080/13854046.2017.1317364
https://doi.org/10.1080/13854046.2017.1317364
https://doi.org/10.1080/19415257.2019.1643393
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/

	How does teacher-perceived principal leadership affect teacher self-efficacy between different teaching experiences through collaboration in China? A multilevel structural equation model analysis based on threshold
	Introduction
	Literature review
	Relationship between teacher-perceived principal leadership and teacher self-efficacy
	The mediating role of teacher collaboration
	The moderating role of teaching experience
	The current study

	Materials and methods
	Participant
	Measures
	Teacher-perceived principal leadership
	Teacher collaboration
	Teacher self-efficacy
	Teaching experience and demographic information

	Statistical analyses

	Results
	Preliminary analysis
	Multilevel mediation model test
	Multilevel moderated mediation model test

	Discussion
	Mediating role of teacher collaboration
	Moderating role of teaching experience

	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


