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Abstract

A high level of teacher self-efficacy (TSE) is considered a key predictor for teacher well-being,
innovative, engaging, and effective teaching. Teacher self-efficacy is defined as teachers’ belief in their
abilities to successfully perform teaching-specific tasks. However, while the positive outcomes of TSE
are well researched, little is known about its malleability. Based on Albert Bandura’s socio-cognitive
theory, this dissertation examines two different change processes and, in particular, central theoretical
assumptions about the roles of the four sources of self-efficacy, the career stage, and the context for its

malleability.

Study 1 examines intentional change processes through interventions using a meta-analysis. The
data is based on 115 intervention studies involving 11,284 pre- and in-service teachers from 26
countries. Study 1 investigates whether interventions can promote TSE and to what extent the four
sources of self-efficacy, i.e., mastery experiences, vicarious experiences, social persuasion,
physiological and emotional reactions, and the teachers’ career stage influence the intervention effects.
The results show that teachers report significantly higher levels of self-efficacy after interventions than
before. Interventions that contained elements of the four sources of self-efficacy were more effective
than interventions without these elements. However, no source significantly outperformed the other.
Pre- and in-service teachers benefited equally from the interventions. Further analyses showed that

explicit opportunities for reflection increased the intervention effects.

Study 2 examines the variation in self-efficacy across different contexts. More specifically, it
analyzes the extent to which secondary school teachers, who typically teach several classes, have
different levels of self-efficacy per class. It also investigates which class characteristics can predict the
level of teacher self-efficacy. Data comes from 26 secondary school teachers and 1,326 students from
74 classes in the Netherlands. Intraclass correlations show clear differences in TSE between classes
within teachers; up to 63% of the variance in TSE can be attributed to differences between classes. The
class characteristics “misbehavior” was consistently negatively associated with the level of TSE.
Moreover, class engagement and achievement were partly related to TSE, while the proportion of

students with a migrant background had no influence on TSE.

Both studies provide evidence that teacher self-efficacy is a malleable construct. Except for the
finding that TSE is similarly malleable through interventions in all considered career stages, the results
are largely consistent with Bandura's theoretical assumptions. However, they must also be viewed in
light of the limitations of the respective methodology and study design. All in all, the positive findings
of Study 1 in particular call teacher educators, and trainers as well as educational administration to
monitor teacher self-efficacy and to invest in support and promotion. The finding in Study 2 that teachers
experience different levels of self-efficacy depending on the class they teach, underscores the need for

future research to examine valid methods of measuring self-efficacy.
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Zusammenfassung

Ein hohes Mal} an Selbstwirksamkeit gilt als wichtiger Pradiktor fiir die mentale Gesundheit
von Lehrkriften sowie fiir innovativen, motivierenden und effektiven Unterricht. Selbstwirksamkeit ist
dabei definiert als die Uberzeugung von Lehrkriften, mit ihren Fihigkeiten unterrichtsspezifische
Aufgaben erfolgreich bewiltigen zu konnen. Wéhrend die positiven Auswirkungen einer hohen
Selbstwirksamkeit gut erforscht sind, ist liber die Veridnderbarkeit der Selbstwirksamkeit bislang wenig
bekannt. Auf Basis der sozial-kognitiven Theorie von Albert Bandura nimmt sich diese Dissertation
zwei unterschiedlichen Verdnderungsprozessen an und untersucht insbesondere theoretische Annahmen
zur Rolle der vier Quellen der Selbstwirksamkeit, der Karrierestufe und des Kontexts zur

Veranderbarkeit.

Studie 1 untersucht gezielte Verdnderungsprozesse durch Interventionen mithilfe einer
Metaanalyse. Die Datenbasis bilden 115 Interventionsstudien mit 11.284 angehenden und aktiven
Lehrkréften aus 26 Léndern. Studie 1 analysiert dabei, ob Interventionen die Selbstwirksamkeit von
Lehrkréften gezielt fordern kdnnen und inwiefern die vier Quellen der Selbstwirksamkeit (eigene
Erfolgserfahrungen, stellvertretende Erfahrungen, verbale Riickmeldungen, physiologische und
emotionale Reaktionen) sowie die Karrierestufe (mit oder ohne Berufserfahrung) die Effekte der
Interventionen beeinflussen. Die Ergebnisse zeigen, dass Lehrkrifte nach Interventionen eine
signifikant hohere Selbstwirksamkeit angeben als davor. Interventionen, die sich den vier Quellen der
Selbstwirksamkeit zuordnen lieBen, waren wirksamer als Interventionen, bei denen diese Zuordnung
nicht moglich war. Lehrkréifte mit und ohne Berufserfahrung profitierten gleichermaflen von den
Interventionen. In weiteren Analysen erwiesen sich insbesondere explizite Gelegenheiten zur Reflexion

als besonders forderlich fiir die Interventionseffekte.

Studie 2 untersucht die Variation der Selbstwirksamkeit {iber verschiedene Kontexte hinweg.
Genauer gesagt wird analysiert, inwieweit Lehrkrifte an Sekundarschulen, die typischerweise mehrere
Klassen unterrichten, je Klasse eine unterschiedlich hohe Selbstwirksamkeit haben und welche
Merkmale der Klassen die Hohe der Selbstwirksamkeit der Lehrkraft vorhersagen kénnen. Die Daten
stammen von 26 Sekundarschullehrkriften und 1.326 Schiiler:innen aus 74 Klassen in den
Niederlanden. Intraklassenkorrelationen zeigen deutliche Unterschiede in der Selbstwirksamkeit der
Lehrkriafte zwischen ihren verschiedenen Klassen; bis zu 63 % der Gesamtvarianz der
Selbstwirksamkeit ist auf Unterschiede zwischen den Klassen zuriickzufiihren. Das Klassenmerkmal
,Fehlverhalten® war durchwegs negativ mit der Selbstwirksamkeit verbunden. Das Engagement und die
Leistung der Klassen standen nur teilweise in Zusammenhang mit der Selbstwirksamkeit der Lehrkraft,

der Anteil an Schiiler:innen mit Migrationshintergrund hatte keinen Einfluss auf die Selbstwirksamkeit.

Beide Studien liefern Belege dafiir, dass die Selbstwirksamkeit von Lehrkriften ein

verdnderbares Konstrukt ist. Die Ergebnisse stehen mit Ausnahme des Befundes, dass die

Zusammenfassung | iv



Selbstwirksamkeit von Lehrkriften in allen beriicksichtigten Karrierestufen durch Interventionen
verdnderbar ist, groBtenteils im Einklang mit den theoretischen Annahmen von Bandura. Sie miissen
aber auch vor den Grenzen der jeweiligen Methodik und Studiendesigns betrachtet werden. Alles in
allem rufen insbesondere die positiven Befunde von Studie 1 Personen in der Lehrkrifteaus- und
weiterbildung sowie Bildungsadministration und -politik dazu auf, die Selbstwirksamkeit von
Lehrkréften im Blick zu behalten und zu férdern. Der Befund von Studie 2, dass Lehrkrifte je nach
Klasse eine unterschiedlich hohe Selbstwirksamkeit erleben, unterstreicht den Bedarf, in zukiinftiger
Forschung zu priifen, wie Messungen der Selbstwirksamkeit diese Kontextspezifitdt beriicksichtigen

konnen und sollen.
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1 Introduction

The study of self-perception has been a central topic since the early days of psychology in the
late 19th century (James, 1890; Marsh et al., 2019; Reeve, 2018). In recent decades, self-efficacy, which
is defined as the “belief in one’s capabilities to organize and execute the course of action required to
manage prospective situations” (Bandura, 1995, p. 2) has attracted increased attention in self-perception
research: Researchers in various fields such as entrepreneurship, education, or health care have
developed scales for measuring self-efficacy (e.g., Gruber-Baldini et al., 2017; Kilday et al., 2016;
McGee et al., 2009) and pointed to its value for outcomes such as entrepreneurial persistence (e.g.,
Cardon & Kirk, 2015), learning engagement (Yanqing Wang et al., 2022), academic performance
(Honicke & Broadbent, 2016), or health-related behaviors (e.g., Collado-Mateo et al., 2021; Sheeran et
al., 2016).

Self-efficacy is a construct of particular importance in educational psychology when it comes
to research on teachers. Teacher self-efficacy (TSE), an individual teacher’s belief to be able to
successfully perform teaching-specific tasks (e.g., Holzberger et al., 2013; Skaalvik & Skaalvik, 2007;
Tschannen-Moran & Woolfolk Hoy, 2001), is not only regularly featured in large longitudinal studies
such as the German National Educational Panel Study (Ortenburger et al., 2023) or large-scale
assessments such as the Teaching and Learning International Survey (OECD, 2019), it is also often
investigated as a predictor for various beneficial outcomes (e.g., Holzberger et al., 2013; Kiinsting et al.,
2016; Toropova et al., 2021). Meta-analyses indicate that teachers with higher levels of TSE experience
less feelings of burnout (e.g., Aloe, Amo, & Shanahan, 2014), report more job commitment
(e.g., Chesnut & Burley, 2015), and show better teaching quality (Klassen & Tze, 2014). However,
while the beneficial effects of a high level of teacher self-efficacy have been the focus of the research in
the last decades, fundamental theoretical assumptions about the malleability of self-efficacy remain

untested in teacher self-efficacy research (Klassen et al., 2011; Lazarides & Warner, 2016).

The first assumption under investigation concerns the sources of self-efficacy. Bandura (1997)
outlined in his socio-cognitive theory that self-efficacy is mainly shaped by information from four
different kinds of experiences, the so-called four sources of self-efficacy: mastery experiences, vicarious
experiences, social persuasion, and physiological and emotional reactions. Among these sources,
mastery experiences should have the strongest impact on self-efficacy, and vicarious experiences and
social persuasion should be especially important at the beginning of learning processes. However, so
far, it is unclear whether and how these four sources are addressed in interventions on TSE, and whether
they could serve as evidence-based design principles for the targeted promotion of TSE. This gap leaves
many intervention approaches somewhat disconnected to self-efficacy theory. Moreover, it is also
unknown whether the theoretically assumed differential effects of the sources also empirically hold in

interventions (Klassen et al., 2011; D. B. Morris et al., 2017).

Introduction | 1



The second theoretical assumption relates to the malleability of teacher self-efficacy in different
career stages: Bandura (1997) described self-efficacy beliefs as rather stable once set, leading to the
justified expectation of less changeability in more experienced teachers. Empirical research has
produced mixed results so far: On the one hand, longitudinal studies show in line with the theoretical
assumption high stability of in-service teachers’ self-efficacy (e.g., Bosse et al., 2016; Buri¢ et al., 2022;
Kiinsting et al., 2016; Praetorius et al., 2017) and significant changes in pre-service teacher self-efficacy
(e.g., Burger, 2024; George et al., 2018; Ma et al., 2022; Mintz et al., 2020). On the other hand, there is
some evidence that teacher self-efficacy can change in later career stages too, as, for example school
closures during COVID-19, led to changes in in-service teachers’ self-efficacy (Pressley, 2021).
However, whether pre- and in-service teachers benefit equally from interventions intentionally aiming

to promote teacher self-efficacy is unknown.

A detailed examination of the roles of the four sources of self-efficacy and teachers’ career
stages in the context of interventions is both theoretically and practically relevant: it helps determine
whether the four sources offer a useful framework for designing effective interventions, and whether
teacher self-efficacy can be equally promoted across all career stages or should, for instance, be targeted
early in the career if it proves to be more malleable at that point. Such insights are essential for
developing evidence-based approaches in both pre-service teacher education and in-service professional
development. Moreover, they can inform strategic decisions by educational administrators and policy-

makers regarding the allocation of resources and the design of support structures.

The third assumption of Bandura (1997) regarding the malleability of teacher self-efficacy refers
to the proposed context-specificity of self-efficacy beliefs. This suggests that self-efficacy beliefs are
shaped by situational demands and may vary across contexts (Bandura, 1997). So far, the proposed
context-specificity has mainly been researched with regard to differences between teachers (e.g., Coban
et al., 2023; Fackler et al., 2021; Holzberger & Prestele, 2021), although self-efficacy beliefs may differ
within persons across contexts (Bandura, 1997; Tschannen-Moran et al., 1998). However, this
variability across contexts within teachers has seldom been explored (but see, for example, Raudenbush
et al., 1992; Zee, de Jong, & Koomen, 2016). This gap is particularly relevant in secondary education,
where teachers typically instruct multiple classes that differ in their demographic composition, their
behavior, and their achievement levels. Understanding whether teachers adapt their self-efficacy beliefs
to the specific conditions of each class — and thus whether TSE is responsive to contextual variation
within individuals — is crucial for both theory and practice. If TSE varies across classes taught by the
same teacher, future research might need to clarify how and when contextual factors should be integrated

into self-efficacy measurement (see also Thommen et al., 2022). Likewise, teacher education and

Introduction | 2



training programs' may need to place greater emphasis on the specific classroom contexts that shape the

experiences of both pre- and in-service teachers.

The following dissertation aims to address these theoretically and practically important research
gaps about the malleability of teacher self-efficacy by conducting two empirical studies. The first study
focused on the first two research gaps regarding the impact of the sources of self-efficacy and the career
stage on the malleability of teacher self-efficacy. It is a meta-analysis summarizing the effects of 115
intervention studies from 26 countries on teacher self-efficacy. All included studies provided a pre- and
post-measure of teacher self-efficacy; one-third additionally reported data from a control group without
an intervention. Data came from 11,284 teachers, almost equally split between pre- and in-service
teachers. It was analysed to what extent teacher self-efficacy can be promoted by interventions and how
the sources of self-efficacy and the teachers’ career stage affect the intervention effects. Further
empirically relevant intervention and study characteristics were considered as robustness checks. The
second study dealt with the third assumption, investigating the context-specificity of teacher self-
efficacy. It is a primary study conducted in the Netherlands involving 26 experienced secondary school
teachers who reported their self-efficacy in 74 classes. The teachers and the corresponding 1,326
students indicated demographic, behavioral, and achievement characteristics of the classes. It was
analysed to what extent teachers report different levels of TSE when asked in specific classes and which
class characteristics predicted the level of class-specific teacher self-efficacy. In the spirit of open

science, both studies were pre-registered prior to data collection (https:/osf.io/ev7tf and

https://osf.io/uk2xq), and the analysis code is publicly available for both studies (https://osf.io/65vfq

and https://osf.io/zxcvt). For Study 1, the material and the data have been released for reuse, too.

Both studies investigate the malleability of teacher self-efficacy, but from two different
perspectives: Whereas Study 1 analyzes intentional changes of teacher self-efficacy due to interventions
and the analyses focus on differences between teachers, Study 2 provides information on natural
variation’ due do different classes and the analyses focus on differences within teachers. With the two
levels of analyses, this dissertation supports claims that self-efficacy should be researched at the within-
and between-level (Beck & Schmidt, 2012) and adds knowledge to the so far sparse research on within-
processes in educational psychology (Dirk & Nett, 2022; Murayama et al., 2017). Given the popularity
and assumed predictive power of teacher self-efficacy for healthy, satisfied, effective, and innovative
teachers, the results of both studies are of high importance for future research on teacher self-efficacy,

the development of teacher education and training programs, and the allocation of resources.

! Throughout this dissertation, the term teacher education and training is used to refer to structured learning

opportunities for both pre-service and in-service teachers

2 The term "natural variation" is used instead of "change" in Study 2 to reflect its cross-sectional design, which

captures differences in teacher self-efficacy across classroom contexts without implying temporal development.
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The remainder of this dissertation is organized as follows: Chapter 2 provides an overview of
the definitions and domains of teacher self-efficacy. It is followed by a review of the current literature
on the outcomes of teacher self-efficacy in Chapter 3, which underlines the necessity to study the
malleability of teacher self-efficacy. Chapter 4 describes the central assumptions of socio-cognitive
theory regarding the malleability of self-efficacy. Chapter 5 elaborates on the theoretical background of
the two empirical studies, outlining the important parameters of intentional changes through
interventions and natural variation across classes. Chapter 6 introduces an overview of both studies,
including the central research gaps and corresponding research questions. The methodology and results
from the first study, the meta-analysis on the promotion of teacher self-efficacy, can be found in
Chapter 7. The methodology and results from the second study, the primary study on the variation of
teacher self-efficacy across classes, are described in Chapter 8. Chapter 9 is dedicated to the discussion
and interprets the studies’ findings in regard to the three theoretical assumptions. Limitations,
considerations for future research and implications for educational administration and practice complete

Chapter 9.
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2 Definitions and Domains of Teacher Self-Efficacy

2.1 Definitions of Teacher Self-Efficacy

Most authors defining teacher self-efficacy refer to Bandura’s construct of self-efficacy that he
introduced in his socio-cognitive theory (Bandura, 1977, 1997). As Bandura over time used slightly
varying definitions (see Table 1, p. 15 in Bach, 2022), conceptualizations of teacher self-efficacy also
slightly vary depending on the definition of self-efficacy they use. Bandura’s earlier definitions, for
example, cover two central aspects of self-efficacy, namely the expectation that a particular behavior
will lead to a certain result (outcome expectancy) and the expectation of being able to perform a
particular behavior oneself (self-efficacy or personal efficacy). In later works, he considered outcome
expectancy to be separate from self-efficacy beliefs (Bandura, 1997, 2004, 2012). Furthermore, in the
60s, Rotter (1966) introduced the concept “locus of control” which covers people’s conviction whether
the cause for an outcome is rather within their control (internal locus of control) or outside their control
(external locus of control). The concept of “locus of control” has since then been mixed up with outcome
expectancy, leading to two almost separate strands of research. Both are talking about teacher self-
efficacy (or teacher efficacy), describing related, but conceptually different constructs (so-called jingle
fallacy; see also Henson, 2002; Pajares, 1992, 1996; Tschannen-Moran et al., 1998). The first strand is
described by measures capturing how much teachers believe that they can impact student outcomes. The
second strand examines teacher self-efficacy with measures asking teachers to rate to what extent they

believe they can execute a given teaching-specific task. Example items are given in Table 1.

Table 1. Example Items for Two Different Strands of Teacher Self-Efficacy Definitions

Teacher Self-Efficacy Strand 1
(Locus of Control)?

Teacher Self-Efficacy Strand 2
(Personal Efficacy)

“When a student does better than usual in
science, it 1s often because the teacher
exerted a little extra effort” (Enochs &
Riggs, 1990)

“The amount a student can learn is
primarily related to family background”
(Gibson & Dembo, 1984)

“How certain are you that you can
explain central themes in your subjects so
that even the low-achieving students
understand?” (Skaalvik & Skaalvik,
2007)

“To what extent can you use a variety of
assessment  strategies?” (Tschannen-
Moran & Woolfolk Hoy, 2001)

“I am confident in my ability to prevent
disruptive behaviour in the classroom
before it occurs” (Sharma et al., 2012)

3 It must be noted that the instruments developed by Enochs and Riggs (1990) and Gibson and Dembo (1984) also
contain a scale called “personal efficacy”. However, these scales lack other requirements of self-efficacy measures
adhering to Bandura’s (2006) ideas such as capturing the capability.
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This dissertation falls within the second strand and adheres to Bandura’s later definition of self-
efficacy as “the belief in one’s capabilities to organize and execute the course of action required to
manage prospective situations” (Bandura, 1995, p.2). Teacher self-efficacy in this dissertation is
therefore defined as an individual teacher’s belief in being able to successfully perform teaching-specific
tasks (for similar definitions, see Holzberger et al., 2013; Skaalvik & Skaalvik, 2007; Tschannen-Moran
et al., 1998).

2.2 The Domain-Specificity of Teacher Self-Efficacy

Bandura (1997) pointed out that general self-efficacy beliefs, such as a person’s belief in their
own ability to handle challenges and persist through difficulties, have little to no predictive power for
certain behaviors. Instead, self-efficacy beliefs are rather specific regarding the activity domains relevant
for a person. Domains require a similar set of skills to deal with the domain’s tasks successfully.
Consequently, self-efficacy domains have been specified mainly in different professions such as
engineering (e.g., Mamaril et al., 2016), health care (e.g., Axboe et al., 2016) or teaching (e.g., Sharma
et al., 2012; Tschannen-Moran & Woolfolk Hoy, 2001).

In the field of teacher self-efficacy several domain-specific scales have been developed, which
slightly differ in focus and number of their domains (e.g., six domains in D. W. Chan, 2008a; Skaalvik
& Skaalvik, 2007; three domains in Sharma et al., 2012; Tschannen-Moran & Woolfolk Hoy, 2001).
Many domain-specific scales show a considerable overlap with regard to the three domains of classroom

management, student engagement, and instructional strategies:

Teacher self-efficacy for classroom management (TSE for CM) captures teachers’ beliefs about
their ability to establish and enforce rules and routines and to proactively deal with disruptions in the
classroom (e.g., D. W. Chan, 2008a; Sharma et al., 2012; Skaalvik & Skaalvik, 2007; Tschannen-Moran
& Woolfolk Hoy, 2001). Teacher self-efficacy for student engagement (TSE for SE) evaluates teachers’
views of their ability to communicate the value of learning to students and to motivate those who are
not very interested (e.g., D. W. Chan, 2008a; Sharma et al., 2012; Skaalvik & Skaalvik, 2007,
Tschannen-Moran & Woolfolk Hoy, 2001). Teacher self-efficacy for instructional strategies (TSE for
IS) measures the extent to which teachers feel able to use a variety of instructional methods and to adapt
their instruction to the achievement level of individual students (e.g., D. W. Chan, 2008a; Sharma et al.,

2012; Skaalvik & Skaalvik, 2007; Tschannen-Moran & Woolfolk Hoy, 2001).

These three domains of teacher self-efficacy can be viewed as central and relevant for many
teachers regardless of their experience, their specific subject, their country or the school type they are
teaching (Brouwers & Tomic, 2000; Dicke et al., 2014; Fackler et al., 2021; Hartl & Holzberger, 2022;
Holzberger & Prestele, 2021; Klassen & Chiu, 2010; Klassen & Tze, 2014; Skaalvik & Skaalvik, 2007;
Zee, Koomen, et al., 2016). They are also measured in the Teachers' Sense of Efficacy Scale (TSES) by

Tschannen-Moran and Woolfolk Hoy (2001), a scientifically well-validated and common questionnaire
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of teacher self-efficacy (e.g., Burguefio et al., 2019; M.-L. Chang & Engelhard, 2016; Duffin et al.,
2012; Fives & Buehl, 2010; Ruan et al., 2015; Tsigilis et al., 2010), which will be used in the two studies
of this dissertation. Table 2 displays example items of the TSES for each domain.

Table 2. Example Items to Measure Teacher Self-Efficacy

Domain of Teacher Self-Efficacy Example Item from the TSES
(Tschannen-Moran & Woolfolk Hoy, 2001)

Classroom Management How much can you do to get children to follow classroom rules?

Student Engagement How much can you do to motivate students who show low interest

in school work?
Instructional Strategies To what extent can you provide an alternative explanation or

example when students are confused?

The three domains are interrelated, but empirically separable (e.g., Klassen et al., 2009; Pfitzner-
Eden et al, 2014) and teachers can possess different levels of self-efficacy in each domain
(e.g., Perera et al., 2019). In line with the specificity matching hypothesis, which posits that relations
between constructs are stronger when they are thematically aligned (Ajzen & Fishbein, 1977), the three
domains of TSE exhibit distinct predictive power: teacher self-efficacy for classroom management is,
for example, more closely associated with actual classroom management behavior than self-efficacy for

student engagement (e.g., Holzberger & Prestele, 2021; Lazarides et al., 2023).

So far, it is unknown whether the specificity matching hypothesis also applies for the
malleability of the domains. There is initial evidence coming from two studies with pre-service teachers
that point to differences in the domains’ reactivity due to interventions (Dalioglu & Adiguzel, 2016;
Pfitzner-Eden, 2016a); however, no clear pattern could be recognized as the domains, which changed,
differed in the two studies. Understanding whether the domains differ in their malleability is important

to design targeted and effective intervention and support programs.
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3 Outcomes of a High Level of Teacher Self-Efficacy

The necessity to gain a more detailed understanding of the malleability of teacher self-efficacy
becomes evident when looking at the impressive amount of primary studies, systematic reviews and
meta-analyses indicating beneficial effects of a high level of teacher self-efficacy for teachers’ well-
being, their instructional quality and their students’ outcomes (Aloe, Amo, & Shanahan, 2014;
Chesnut & Burley, 2015; Duan et al., 2024; Haverback & Parault, 2008; Kim & Seo, 2018; Klassen
& Tze, 2014; Klassen et al., 2011; Kleinsasser, 2014; Lee et al., 2017; Mu et al., 2024;
Zee & Koomen, 2016). Zee and Koomen (2016) made a first effort to structure the abundance of
dependent outcomes of teacher self-efficacy into the three categories of teacher well-being, classroom
processes, and students’ academic adjustment. The following paragraphs will present key findings
related to these three categories of teacher self-efficacy outcomes, focusing on studies that have not gone
into the review by Zee and Koomen (2016) due to their publication date. It presents a carefully selected,
comprehensive, but not exhaustive, set of studies that represent the current state of research. For this
reason, studies using measurement instruments that are comparable and designed in accordance with the

guidelines presented by Bandura (2006) were primarily considered.
3.1 Teacher Self-Efficacy and Teacher Well-Being

Across studies, teachers consistently report more well-being when having higher levels of
teacher self-efficacy: They demonstrate, for example, higher commitment to the job and higher
satisfaction with the job (Chesnut & Burley, 2015; Duan et al., 2024; Klassen & Chiu, 2010; Stephanou
etal., 2013; Toropova et al., 2021; H. Wang et al., 2015). They are also less likely to experience burnout,
especially emotional exhaustion, and in general exhibit fewer stress symptoms (Aloe,
Amo, & Shanahan, 2014; Betoret, 2006; Chiang et al., 2025; Duan et al., 2024; Fernet et al., 2012;
Skaalvik & Skaalvik, 2010, 2014; H. Wang et al., 2015; Zimmermann et al., 2016). Unsurprisingly,
teachers with a higher level of self-efficacy experience more positive emotions, such as joy and pride,
than teachers with lower levels (Buri¢ & Mog¢, 2020; Buri¢ et al., 2020; Hascher & Hagenauer, 2016).
Moreover, a recent meta-analysis confirmed that teachers with higher levels of self-efficacy are more
resilient (and vice versa, Mu et al., 2024). Finally, teacher self-efficacy not only has beneficial direct
effects on teacher well-being but also works indirectly as a moderator: Teacher self-efficacy can buffer
stressful experiences such as classroom disturbances and thereby reduce adverse outcomes (e.g., Dicke

et al., 2018; Embse et al., 2016).

Although the presented research must be interpreted with some caution as cross-sectional
studies and samples with in-service teachers are over-represented (exceptions: Buri¢ & Moe¢, 2020;
Chesnut & Burley, 2015; Zimmermann et al., 2016) and longitudinal research points to conditions where

emotional exhaustion and teacher self-efficacy are negatively related (Dicke, Parker, et al., 2015; Olivier
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et al., 2024), the findings overall indicate a substantial, positive correlation between teacher self-efficacy

and well-being.
3.2 Teacher Self-Efficacy and Classroom Processes

Teacher self-efficacy not only has a positive impact on teachers’ well-being, but also on their
teaching. Teachers with higher levels of self-efficacy report engaging more often in desirable behaviors
such as emotional support (Hettinger et al., 2023b; Hulner et al., 2024; Lazarides & Schiefele, 2024),
autonomy-supportive teaching practices (Lauermann & Berger, 2021), differentiated instruction (Neve
et al., 2015; Suprayogi et al., 2017), or the integration of technology (Konstantinidou & Scherer, 2022).
They also give more positive feedback (Woodcock et al., 2019), display more teaching enthusiasm
(Buri¢ & Mog, 2020), and have less conflictual but closer relationships with their students (Hajovsky et
al., 2020). There is a plethora of studies showing positive links between teacher self-efficacy and
instructional quality, regardless of whether students, external observers or the teachers themselves rated
their instructional quality (Buri¢ & Kim, 2020; Holzberger et al., 2013; Holzberger & Prestele, 2021;
Klassen & Tze, 2014; Kiinsting et al., 2016; Lazarides et al., 2020; Leijen et al., 2024; Malinen et al.,
2024; Ryan et al., 2015; but see for exceptions Lazarides et al., 2021; Thommen et al., 2022).

3.3 Teacher Self-Efficacy and Student Outcomes

Turning to outcomes on the student level, it must be noted that there is a limited number of
studies evaluating direct effects on student outcomes and, at the same time, a growing number of studies
pointing to a lack of systematic relations (e.g., Jerrim et al., 2023; Lauermann & Berger, 2021; Lazarides
et al., 2023). Some findings point to higher levels of interest and engagement of students when taught
by teachers with higher levels of self-efficacy (e.g., Fauth et al., 2019; mediated by teaching quality;
Hettinger et al., 2023b; moderated by student-perceived emotional support; Zee & Koomen, 2020). In a
longitudinal study by Hettinger et al. (2023a), 10th-grade students enjoyed math lessons more when
they were taught by a teacher with a higher level of self-efficacy at the beginning of Grade 9. One meta-
analysis also points to a small, positive relation between teacher self-efficacy and students’ academic
achievement (» =.10 in Kim & Seo, 2018). In sum, the conclusions on the relation between teacher self-
efficacy and student outcomes are somewhat limited. It can be assumed that teacher self-efficacy is

mainly indirectly related to student outcomes via classroom processes and teacher well-being.
3.4 The Need to Investigate the Malleability of Teacher Self-Efficacy

This selective review of studies evaluating outcomes related to TSE shows that, despite some
shortcomings in the studies (e.g., overrepresentation of studies on instructional quality and teacher well-
being compared to other outcomes), at our current state of knowledge, a high level of teacher self-
efficacy has overall beneficial effects for teachers themselves, their instruction, and their students. To

maintain healthy, enthusiastic and effective teachers, it is consequently necessary to investigate how a
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high level of TSE can be fostered. This dissertation, therefore, considers two approaches that can impact
the level of TSE. Study 1 evaluates the effects of interventions (approach: intentional change) on teacher
self-efficacy and investigates how interventions must be designed to best promote TSE. Study 2
examines the role of specific class characteristics such as the gender composition or the amount of
misbehavior, which naturally surround the teachers in their everyday life (approach: natural variation),

for the level of teacher self-efficacy.

Understanding these two malleability processes of TSE is of further societal concern. Teacher
self-efficacy is closely related to job satisfaction and commitment — two variables that have been
repeatedly identified as important variables preventing teacher turnover and drop-out (e.g., Gundlach et
al., 2024; Li & Yao, 2022). Given the high economic and educational costs of teacher drop-out (e.g.,
Anders, 2025; Guin, 2004; Learning Policy Institute; Ronfeldt et al., 2013; Sekretariat der Standigen
Konferenz der Kultusminister der Lander in der Bundesrepublik Deutschland, 2025), knowing how to
promote and support high levels of TSE might be, in the long term, a pathway to reduce teacher drop-

out.
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4 Theoretical Assumptions about the Malleability of Teacher Self-

Efficacy

Bandura (1997, 2006) outlined central characteristics of self-efficacy beliefs which contain

implications for the malleability that are empirically tested in this dissertation.

4.1 The Interplay of Self-Efficacy, Behavior and Environment in the Model of Triadic

Reciprocal Causation

An essential part of Bandura’s socio-cognitive theory is the assumption that behavior, personal
factors (described as cognitive, affective, and biological factors), and environmental events influence
each other and are interdependent, which is called the model of triadic reciprocal causation (see Figure
1). Self-efficacy beliefs are seen as central cognitive factors within the personal factors and can lead to
changes in the behavior, the environment, and the affective and biological reactions. To give an example,
teachers with high self-efficacy beliefs (cognitive factor) might prepare the classroom in a way to
prevent disturbances (behavior), subsequently notice a quiet classroom around them (environmental
event), and a steady pulse (biological reaction) and joy (affective reaction) within them. The other way
around is also possible: An environmental event such as a disturbance in the classroom can lead to
cognitive, affective, biological, and behavioral reactions: a teacher might yell at the student causing the
disturbance (behavioral reaction), sweat (biological reaction), feel anger (affective reaction), and lower
his or her self-efficacy beliefs (cognitive reaction). These two examples shall illustrate the idea of socio-
cognitive theory that people (teachers) are both producers and products of their environment. Focusing
on teacher self-efficacy, this means that self-efficacy beliefs are precursors and consequences of

behaviors, environments, affective and biological reactions.

Concerning teacher self-efficacy, most research so far has treated teacher self-efficacy as a
precursor and evaluated consequences of teacher self-efficacy for other personal factors (e.g., burnout,
see Aloe, Amo, & Shanahan, 2014; Skaalvik & Skaalvik, 2010), teachers’ behavior (e.g., their
instructional quality, see Buri¢c & Kim, 2020; Holzberger et al., 2013), or their environment (e.g.,
students’ motivation, see Hettinger et al., 2023b; Lauermann & Berger, 2021). Far less research exists
on the other pathways viewing teacher self-efficacy as a consequence of affective and biological

reactions, behavior, and environment.

Therefore, the two studies in this dissertation focus on teacher self-efficacy as a consequence:
Study 1 examines the effects of interventions on teacher self-efficacy and focuses on the four sources of
self-efficacy that can be sorted into pathways from affective and biological reactions to self-efficacy,
from behavior to self-efficacy, and from environment to self-efficacy (Figure 1). Study 2 focuses on the

pathway from environment to self-efficacy, the so-called “context-specificity” and evaluates to what
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extent different class characteristics — representing different environments within secondary school

teachers — impact teacher self-efficacy (Figure 1).

Figure 1. The Two Empirical Studies within the Triadic Reciprocal Causation

Physiological and emotional
reactions

Study 2

+ Classroom misbehavior
) + Student engagement
Self-efficacy + % boys in class

(and other

personal factors)

Vicarious experiences
Social persuasion

Mastery experiences

behavior environment

4.2 The Four Sources of Self-Efficacy Beliefs

According to Bandura (1997), self-efficacy beliefs evolve from processing four types of
experiences, the so-called sources of self-efficacy: mastery experiences, vicarious experiences, social
persuasion, and physiological and emotional reactions*. Mastery experiences occur whenever someone
successfully manages a situation or challenge due to own efforts and activities. Vicarious experiences
are made when someone observes a model successfully managing a situation or challenge. Social
persuasion refers to experiences of receiving feedback and verbal encouragement. Physiological and
emotional reactions, such as increased palpitation or worrying thoughts, also provide information about

one’s capability.

4 Various synonyms are used in the literature to describe the four sources: Mastery experiences are also named
performance accomplishments or enactive attainments. Social persuasion also appears as verbal persuasion,
physiological and emotional reactions are sometimes called physiological and emotional reactions, physiological
and affective states or physiological and emotional states (e.g., Bandura, 1977, 1997).
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With regard to malleability processes of teacher self-efficacy, these sources can be specifically
addressed, for example, in interventions (intentional change), or they can become more or less salient
depending on the specific environment (natural variation). An intervention with role plays, for example,
explicitly targets mastery experiences (e.g., Aasheim et al., 2020; Dicke, Elling, et al., 2015). Similarly,
a class with fewer disruptions is an environment that facilitates more successful mastery experiences in
classroom management than a class with more disruptions (e.g., Fackler et al., 2021; Heinschel et al.,

2024). Further examples are specified in Figure 2.

Research in the field of teacher self-efficacy has fallen short in translating and capturing the
sources of self-efficacy to the context of teaching (Bach, 2022; Klassen et al., 2011; D. B. Morris et al.,
2017). Therefore, this dissertation aims to advance the understanding of the sources of teacher self-
efficacy by a systematic analysis of sources addressed in interventions in Study 1 and proposing a variety
of demographic, behavioral, and achievement characteristics of classes in secondary schools as different

opportunities for mastery experiences.

Bandura (1997) also stated differential strengths of the four sources. He described mastery
experiences as the most influential source of self-efficacy, but at the same time highlighted the relevance
of vicarious experiences and social persuasion when little previous experience is available or new tasks
are faced. Study 1 explicitly tests how different combinations of the sources influence the intervention
effects and whether vicarious experiences and social persuasion are more important for pre-service

teachers with less experience than for in-service teachers.

Figure 2. Examples of the Four Sources of Self-Efficacy in Interventions and the Classroom
Environment
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4.3 The Durability of Self-Efficacy Beliefs

There are two further important claims by Bandura (1997) to consider when thinking about the
malleability of teacher self-efficacy. He stated that self-efficacy is rather stable once set and that “it
takes time for a causal factor [as outlined in the triadic reciprocal model] to exert its influence” (p. 6).
Consequently, self-efficacy is supposed to be rather stable after an initial malleable phase. Moreover, it
is expected not to spontaneously change whenever a new environmental factor or behavior appears, but
also not to be immutable to change when enduring environmental factors or behaviors hit. Empirical
findings so far support these claims: Longitudinal studies show significant changes of teacher self-
efficacy during the transition from pre-service to in-service teacher stage (Abele & Candova, 2007; Hartl
& Holzberger, 2022; Mintz et al., 2020; Woolfolk Hoy & Spero, 2005) and high stability rates within
in-service teachers (e.g., Bosse et al., 2016; Buri¢ et al., 2022; Kiinsting et al., 2016; Praetorius et al.,
2017). Regarding the second claim, school closures during COVID-19, as an example of an enduring

environmental factor, also impacted teachers’ level of self-efficacy (e.g., Pressley, 2021).

However, it remains unanswered what these claims mean for intentional change processes of
interventions: does the self-efficacy of in-service teachers, which is, based on the longitudinal studies,
considered as relatively stable, change as much by interventions as the self-efficacy of pre-service
teachers, where TSE is considered as less set? It is also unclear whether the time of a causal factor can
be further operationalized, for example, whether the duration of an intervention or the period between
the measurement points impacts the change of teacher self-efficacy due to interventions. Hence, Study
1 of this dissertation explicitly tests whether the teachers’ career stage (in-service vs. pre-service), the
interventions’ duration and the period between measurement points moderate the intervention effects on

changes in teacher self-efficacy.
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5 Change Processes of Teacher Self-Efficacy

The previous chapters have demonstrated the need to investigate the malleability of teacher self-
efficacy (Chapter 3) and the theoretical assumptions of Bandura’s (1997) socio-cognitive theory
regarding the malleability of teacher self-efficacy (Chapter 4). According to the theory, the four sources
of self-efficacy, and in particular mastery experiences, play a decisive role for the formation of teacher
self-efficacy (Bandura, 1997). In change processes, opportunities for mastery experiences can be
specifically created, for example, in interventions, or be available to a greater or lesser extent in the
environment. This difference in how intentional mastery experiences and other sources are presented
led to the description of the investigated change processes in Study 1 as “intentional” (focus on change
through interventions) and in Study 2 as “natural” (focus on change through different classes). While
data for Study 1 comes from pre- and post-measurements and aspects of time such as duration and period
can be analyzed as causal factors, data for Study 2 is cross-sectional and no causal relationships over
time can be investigated. Therefore, the malleability process of Study 1 is described as “change”, the
process of Study 2 as “variation”. The following sections present the theoretical background of the two
empirical studies, reviewing the research on interventions and classroom characteristics as change
factors for teacher self-efficacy in more detail and highlighting the studies’ relevance for educational

research, teacher education and training, and administrative decision-making.

5.1 Intentional Changes of Teacher Self-Efficacy Through Interventions (Theoretical
Background for Study 1)°

In recent years, a wide range of intervention approaches have emerged to strengthen and
promote teachers’ self-efficacy. Interventions in this study are defined as organized learning
opportunities that differ from the everyday experiences of pre- and in-service teachers. Intervention
approaches differ in the content they deliver (e.g., classroom management skills in Dicke, Elling, et al.,
2015, English grammar and vocabulary in S. Chan et al., 2021), the involvement of core teaching
practices (e.g., developing positive student-teacher relationships in Aasheim et al., 2020, creating lesson
plans in Karalar & Altan, 2018), the ways they are organized (e.g., specific training intervention in
Dicke, Elling, et al., 2015, teaching practicum in Holdaway, 2017, individual coaching in Hoogendijk
et al.,, 2018), the activities they implement (e.g., role plays in Dicke, Elling, et al., 2015, video
observations in Gold et al., 2017), or the degree of authentic approximations of practice (e.g., interacting

with avatars in Bosch & Ellis, 2021, real-time coaching in classroom in Hoogendijk et al., 2018). This

> The following sections up to and including 5.1.5 are based on the published version of Study 1:

Taschner, J., Dicke, T., Reinhold, S., & Holzberger, D. (2024). “Yes, I can!” A systematic review and meta-
analysis of intervention studies promoting teacher self-efficacy. Review of Educational Research, 95(1), 3-52.
https://doi.org/10.3102/00346543231221499

All sections have been reviewed and slightly revised for consistency and integration into the broader framework
of this dissertation.
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variety of approaches leaves the questions unanswered: to what extent teacher self-efficacy can be
promoted on average, and which intervention characteristics constitute key factors of effective teacher

self-efficacy promotion. Therefore, a meta-analysis seemed necessary.
5.1.1 The Role of the Four Sources of Self-Efficacy in Interventions

Despite the different characteristics of the interventions on the surface (e.g., content, activities),
the four sources of self-efficacy (i.e., mastery experiences, vicarious experiences, social persuasion, and
physiological and emotional reactions) described by Bandura (1997) may serve as a feasible and
meaningful overall framework for categorizing the diverse interventions. While these sources were
originally described outside a specific context, they can be transferred to the teaching context (D. B.

Morris et al., 2017; Tschannen-Moran et al., 1998).

Despite their different contents, organizational structures, involved practices, and
approximation levels, interventions can offer the same sources of self-efficacy. For example, an
intervention entitled to specifically foster classroom management skills (Dicke, Elling, et al., 2015), a
student teaching practicum (Holdaway, 2017), and an intervention focusing on different ways of
coaching pre-service teachers (Weber et al., 2019) all offer the same sources of self-efficacy, namely

mastery experiences, vicarious experiences, and social persuasion when examined in detail (see Table

3).
Table 3. Addressed Sources of Self-Efficacy in Exemplary Interventions

Targeted Sources of Self-Efficacy

Intervention Title Mastery Vicarious Social Physiological

Experiences Experiences Persuasion and FEmotional

Reactions
Classroom Management Training Yes Yes Yes No
(Dicke, Elling, et al., 2015)
Student Teaching Practicum Yes Yes Yes No
(Holdaway, 2017)
Coaching (Weber et al., 2019) Yes Yes Yes No

Coding the different sources of self-efficacy targeted by the interventions, is seen as a promising
method to compare seemingly diverse interventions and to decompose successful strategies for fostering
teacher self-efficacy. The following paragraph highlights examples for each source of self-efficacy from
teacher education and training interventions derived from the systematic review of relevant studies (see

also Table 4).
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Mastery experiences take place whenever someone gains operational experience by doing
something®. In teacher education, mastery experiences may be teaching experiences in internships for
pre-service teachers (e.g., Knoblauch & Chase, 2015; Liaw, 2017) or role plays in seminars for in-
service teachers (e.g., Aasheim et al., 2020; Dicke, Elling, et al., 2015). Individuals have vicarious
experiences whenever they observe a model doing something, for example, pre-service teachers
watching classroom videos (e.g., Bowlin et al., 2015; Kumschick et al., 2017; Thiel et al., 2020) or in-
service teachers observing their colleagues or experts (e.g., Schipper et al., 2020; Tschannen-Moran &
McMaster, 2009; Vansteelandt et al., 2020). Social persuasion covers all the situations where
individuals receive verbal support and encouragement for a specific activity. In teacher education, social
persuasion may occur when pre-service and in-service teachers receive feedback from their peers or
supervisors or are coached by experts (e.g., Hoogendijk et al., 2018; Weber et al., 2019). The fourth
source of self-efficacy pertains to physiological and emotional reactions. People obtain information
about whether they feel capable in certain situations by interpreting their affective reactions, such as an
increased heart rate as a reflection of fear vs. excitement. For example, when teachers interpret their
palpitation as excitement at teaching a new topic, they feel capable and enter the classroom with more
energy and enthusiasm. Emotional exhaustion or higher levels of negative emotions, on the contrary,
also predicted (negative changes in) teacher self-efficacy (Buri¢ et al., 2020; Dicke, Parker, et al., 2015).
In teacher education, meditation or autogenic training workshops, for example, address this source of

self-efficacy (e.g., Ansley et al., 2021; de Carvalho et al., 2021).

¢ In the original work by Bandura (1997) mastery experiences are strongly connected to successes. Because this
(individual) information is not available in intervention studies with multiple participants, mastery experiences
here are conceptualized as operational experiences. Possible biases due to this simplification are elaborated in the
discussion.
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Table 4. Examples of Operationalization of Sources of Self-Efficacy in Intervention Studies

Source Operationalization
Mastery e role plays (Aasheim et al., 2020; Dicke, Elling, et al., 2015; Kelleci et
. al., 2018; Kurt, 2017)
experiences . . . .
e teaching internships or teaching practicums (Atay, 2007; Berg &
Smith, 2018; Junqueira & Matoti, 2013; Putman, 2012; Weber et al.,
2019)
e teaching mini-lessons to peers (Yough, 2019)
e micro-teaching (Karalar & Altan, 2018; Sheehan & Moore, 2019;
Wagler & Moseley, 2005)
Vicarious e video-taped teaching models (van der Scheer & Visscher, 2016)
experiences e observing peers or experienced teachers teaching (Cabaroglu, 2014;
Grammatikopoulos et al., 2013; Wagler & Moseley, 2005)
e symbolic models (vignettes) (Garwood & Harris, 2020; Marlow et
al., 2015; Thiel et al., 2020)
Social persuasion e discussions with colleagues or peers (Karimi, 2011; Stevens et al.,
2013; Thiel et al., 2020; Vansteelandt et al., 2020)
e feedback from peers, experienced teachers or academic staff (Weber
et al., 2019; Yoo, 2016)
e coaching (from peers or experienced teacher) (Conroy et al., 2019;
Hoogendijk et al., 2018; McCullough et al., 2021; Michos et al.,
2022)
e collaboration with peers, experienced teacher or academic staff
(Schipper et al., 2018; Stevens et al., 2013)
Physiological and e yoga, meditation, breathing techniques or other mindfulness exercises

emotional reactions (Ansley et al., 2021; de Carvalho et al., 2021)

5.1.2 The Central Role of Mastery Experiences to Promote Teacher Self-Efficacy

Bandura (1997) claimed that mastery experiences are “the most effective way of creating a
strong sense of efficacy” (p.3). Empirical studies on mastery experiences (e.g., teaching internships or
microteaching) mostly found increases in teacher self-efficacy (Fives et al., 2007; Mergler & Tangen,
2010; O’Neill & Stephenson, 2012; Pfitzner-Eden, 2016a; Rupp & Becker, 2021). However, at the same
time, some studies found that the level of teacher self-efficacy did not change significantly after having
mastery experiences (Haverback & Parault, 2008; Klassen et al., 2021; Knobloch, 2006). In general, the
research is inconclusive when looking at the differential impact of each of the four sources on the level
of teacher self-efficacy in general (D. B. Morris et al., 2017). Moreover, only a few studies explicitly
compare the effect sizes of the four different sources separately. One example is the study by Tschannen-
Moran and McMaster (2009), who explicitly tested different combinations of mastery experiences,
vicarious experiences, and social persuasion in an intervention introducing a new instructional reading
strategy. While there were increases in teacher self-efficacy in all conditions, they found the largest
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gains in the one inheriting all three sources. With this result, it remains unclear whether mastery
experiences alone represent the strongest source for teacher self-efficacy or whether mastery experiences
develop their full potential in combination with other sources. This is important to know to design

effective and sustainable interventions for teacher self-efficacy.
5.1.3 Further Relevant Intervention Characteristics

Previous research on teacher self-efficacy and the professional development of teachers has
pointed to further characteristics of interventions that might influence the interventions’ effects and that
are important to consider to derive a strong evidence base on how to design effective interventions for

teacher self-efficacy.

Knowledge. It is still controversial in research how pedagogical and content knowledge impact
teacher self-efficacy and whether increases in knowledge are significantly associated with increases in
self-efficacy (Dicke, Parker, et al., 2015; Gold et al., 2017; Lauermann & Konig, 2016; D. B. Morris et
al., 2017; Thomson et al., 2022). In qualitative studies, where teachers were asked what they base their
self-efficacy on, various types of knowledge are repeatedly cited as a root of self-efficacy (Bautista &
Boone, 2015; Palmer, 2011; Phan & Locke, 2015). Therefore, in this meta-analysis, it is investigated
whether interventions that target knowledge alone differ from interventions that target at least one of the

four sources of self-efficacy, according to Bandura.

Moment of Reflection. Reflection opportunities are seen as an important feature of
interventions aiming to change teachers’ attitudes or self-efficacy (Bardach et al., 2021; Dunst et al.,
2015; Gaudreau et al., 2013; Kayapinar, 2016; Klassen et al., 2021; Prilop et al., 2019; Weber et al.,
2019). Bauer et al. (2020) showed that reflection opportunities at the university were the only significant
predictor of a change in student teachers’ self-efficacy throughout a semester-long internship. As the
four sources of self-efficacy exert their effect on self-efficacy beliefs through various cognitive
processes such as reflecting, evaluating, and weighting of information (Bandura, 1997), it is presumable
that explicit moments of reflection in interventions support these mostly subconscious processes and
strengthen the interventions’ effects. Therefore, it is tested in this meta-analysis, whether interventions
that provide a moment of reflection produce larger effects than interventions without a moment of
reflection. This analysis provides insights into the question whether an explicit moment of reflection is

an important characteristic for successfully promoting teacher self-efficacy.

Duration of Intervention and Period Between Measurement Points. Research on the
characteristics of effective teacher training programs furthermore suggests that a certain amount of time
is necessary to effect meaningful change (Desimone, 2009; Piwowar et al., 2013; Yoon et al., 2007)
which aligns with Bandura’s (1997) statement that “it takes time for a causal factor to exert its influence”
(p. 6). In a study on the implementation of differentiated instruction in the classroom, the amount of

professional development hours was positively related to the teachers’ level of self-efficacy beliefs
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(Dixon et al., 2014). Since this study is correlational, it is unclear whether more intervention hours cause
increases in teacher self-efficacy or whether teachers with higher levels of self-efficacy participate in
more professional development activities. Accordingly, the meta-analysis presented here investigates
whether there is a linear relationship between the intervention’s duration in hours and its effects on

teacher self-efficacy.

In addition to the duration of an intervention, this meta-analysis considered the period between
the measurement points as another aspect of “time”. In a study with university teachers, the authors
pointed out that it takes a year to see positive effects on teacher self-efficacy and that shorter periods
may lead to decreases (Postareff et al., 2007). However, Bauer et al. (2020) emphasize that there is no
evidence of larger effects of longer internships on pre-service teachers’ competencies compared to
shorter periods. Study 1 therefore examines whether longer periods of interventions are connected with

larger effect sizes.
5.1.4 The Role of the Career Stage in Interventions

Theoretically, self-efficacy beliefs are assumed to be relatively stable once they are set
(Bandura, 1997; Woolfolk Hoy & Spero, 2005). And indeed, longitudinal research indicates that after
significant increases during teacher education and transition from pre-service to in-service teacher stage
(e.g., Burger, 2024; Fives et al., 2007; Ma et al., 2022; Pereira Kastens et al., 2020) in-service teachers’
self-efficacy tends to be rather stable over several years (Bosse et al., 2016; Buri¢ et al., 2022; Kiinsting
et al., 2016; Praetorius et al., 2017; Savolainen et al., 2020). However, other research shows that self-
efficacy is certainly malleable over the teaching career: In comparative studies, teachers with more years
of experience report higher levels of TSE (D. W. Chan, 2008b; Fackler et al., 2021; George et al., 2018;
Klassen & Chiu, 2010, 2011; Wolters & Daugherty, 2007; Yeo et al., 2008). This may be because having
more years of experience provides teachers with a broader range of experiences in the relevant domains
of classroom management, student engagement, and instructional strategies on which they can base their
self-efficacy ratings. Also, studies evaluating specific interventions or major environmental changes
such as virtual teaching during the Covid-19 pandemic show changes in in-service TSE (e.g., Aasheim
et al., 2020; Conroy et al., 2019; Pressley, 2021). Summed up, there is initial empirical evidence that
teachers’ years of experience do not prevent teacher self-efficacy changes due to major events or
interventions. Nevertheless, it is presumable that interventions with in-service teachers will yield smaller
changes than interventions with pre-service teachers. A single intervention represents only one of many
experiences for in-service teachers and might not cause an immense shift in their self-efficacy. To
empirically evaluate this assumption, Study 1 investigates whether pre-service and in-service teachers

react similarly to interventions promoting teacher self-efficacy.
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5.1.5 Possible Interactions between Career Stage and the Sources of Self-Efficacy

Bandura (1997) further describes that the four sources of self-efficacy may differ in importance
depending on someone’s experience level. Vicarious experiences and social persuasion are assumed to
be important when people face new tasks or have little previous experience (Bandura, 1997). In turn,
they may be more relevant for pre-service than in-service teachers. This also is in line with the idea of
practice-based teacher education that highlights the importance of vicarious experiences (terminology
there: representations of practice) and social persuasion (terminology there: approximation) for pre-
service teachers as well (Grossman, Compton, et al., 2009; Grossman, Hammerness, & McDonald,
2009; Loewenberg Ball & Forzani, 2009). However, in interventions using video observation (a possible
operationalization of vicarious experiences), both pre-service and in-service teachers showed significant
increases in self-efficacy and outperformed the comparison groups without video observation
(Groeschner et al., 2018; Weber et al., 2019). The picture is equally ambiguous when looking at social
persuasion. While in a study by Tschannen-Moran and Woolfolk Hoy (2007), social persuasion
(operationalized as support from colleagues) explained variance in teacher self-efficacy only for teachers
with less than three years of experience, several studies show positive relations between social
persuasion (e.g., feedback) and the level of teacher self-efficacy across all career stages (Klassen &
Durksen, 2014; Moulding et al., 2014; Smith et al., 2020). Moreover, several researchers emphasize the
importance of social persuasion (e.g., feedback by mentors or coaches) after mastery experiences
specifically for the development of pre-service teachers’ self-efficacy (Klassen & Durksen, 2014; D. B.
Morris et al., 2017; Pfitzner-Eden, 2016b; Tschannen-Moran & Johnson, 2011; Tschannen-Moran et al.,
1998; Wel et al., 2020) However, Bardach et al. (2021) could not find an additional influence of social
persuasion (operationalized as feedback) beyond mastery experiences on pre-service teachers’ self-

efficacy.

Finally, it is also unknown whether mastery experiences, generally highlighted as the most
important source, are equally important for pre-service and in-service teachers’ self-efficacy. Unlike
pre-service teachers, in-service teachers have daily opportunities for mastery experiences—at least
regarding the domains of classroom management, student engagement, and instructional strategies.
Similar to the economic principle of “diminishing returns,” it is questionable whether additional mastery
experiences in interventions will have any additional effect on in-service teachers. On the other hand,
during interventions, in-service teachers may gain mastery experiences in areas they are not yet
comfortable with (e.g., using new technologies; dealing with heterogeneous classes), and these mastery

experiences may, therefore, affect in-service teachers’ self-efficacy as well.
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In summary, it is still unclear whether the three sources’: vicarious experiences, social
persuasion, and mastery experiences, have differential effects on pre-service and in-service teachers. It
also remains to be examined whether social persuasion combined with mastery experiences is especially

beneficial for pre-service compared to in-service teachers.

5.1.6 Unique Contributions of Study 1 to Educational Research, Practice and

Administration

Study 1 investigates the malleability of TSE through intentional changes induced by
interventions. It addresses two central research gaps: the role of the four sources of self-efficacy and the
influence of career stage on intervention effects (Chesnut & Burley, 2015; Klassen et al., 2011; D. B.
Morris et al., 2017). The study aims to provide relevant information for self-efficacy theory, educational
researchers, practitioners in teacher education and training, as well as educational administration and

policy (see Table 5).

Self-efficacy theory receives some sort of falsification or verification as Study 1 tests whether
theoretically proposed source combinations differ in their effectiveness, whether teacher self-efficacy is
malleable in all career stages and whether interactions between career stage and sources of self-efficacy

influence the intervention outcome.

Educational researchers are given a benchmark for future studies as the average effect size of
interventions is calculated. Study 1 also offers them a systematic overview of which sources are targeted
in existing interventions, helping them to navigate the current landscape of intervention research and to

detect points for future research.

Practitioners in teacher education and training are provided with evidence-based guidance on
which combinations of self-efficacy sources (and further intervention characteristics) are most effective.
Further, they might benefit from insights into the specificities of the promotion of teacher self-efficacy

in different career stages.

Educational administration and policy, finally, receives information about expected impacts of
investments in teacher education and training. They are also informed about the current methodological
quality of intervention studies, as each primary study is evaluated for quality, and can, on the one hand,
ensure that policy recommendations are based on robust evidence and, on the other hand, adapt funding

requirements for future research.

7 The fourth source of self-efficacy, physiological and emotional reactions, has received very little attention in
research on teacher self-efficacy (D. B. Morris et al., 2017). In fact, the empirical evidence on physiological and
emotional reactions is so limited that it was not possible to draw any conclusions about presumable interactions
with teachers’ career stages.
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Table S. Links of Study 1 to Research, Practice and Policy

Interest Groups Corresponding Questions That Are Answered by Study 1

Self-Efficacy Theory e To what extent is teacher self-efficacy malleable in different
career stages?
e Do different source combinations in interventions differ in their
effect on teacher self-efficacy?
e Are specific source combinations more effective in specific
career stages?

Researchers e What is the average effect of interventions aiming to promote
teacher self-efficacy?
e  Which sources and source combinations are currently considered
in intervention studies?
e  Where is a gap for future research?

Practitioners in Teacher e  Whatis the average effect that can be expected from interventions
Education and Training aiming to promote teacher self-efficacy?

e Which intervention characteristics and sources of self-efficacy
influence the effects and should be considered in future
interventions?

e Do all teachers benefit from interventions regardless of their
career stage?

Educational e I[s an intervention worth the investment if TSE changes to this
Administration & Policy extent?

e Does it make sense to invest in interventions in all career stages?
e  Where is further investment or resource allocation needed?

5.2 Natural Variation of Teacher Self-Efficacy Across Classrooms (Theoretical

Background of Study 2)*

Based on the model of triadic reciprocal causation (Bandura, 1997) it is assumed that teacher
self-efficacy is a context-specific construct that is impacted by the environment. In the context of
teaching, particularly school and class characteristics constitute important environmental factors (Duan
et al., 2024; Fackler et al., 2021). One presumable argument for how the environment impacts the level
of teacher self-efficacy is that environmental conditions offer varying degrees of opportunities for the
four sources of self-efficacy (e.g., Fackler et al., 2021). Indeed, cross-sectional studies find, for example,

higher levels of teacher self-efficacy when there is more collaboration among colleagues or when their

8 The following sections up to and including 5.2.1 are based on a working paper co-authored by Janina Téschner,

Doris Holzberger, Terrence D. Jorgensen and Marjolein Zee. The manuscript has not yet been submitted for

publication and has been slightly revised to ensure coherence with the overall structure of this dissertation.
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principals engage in instructional leadership, which both may provide more opportunities for vicarious
experiences and social persuasion (Alanoglu, 2022; Bellibas & Liu, 2017; Coban et al., 2023; Fackler
& Malmberg, 2016; Holzberger & Prestele, 2021). However, studies also show that TSE differs more
within schools than between schools (Fackler et al., 2021; van Eycken et al., 2024), pointing out the

need to evaluate factors that differ within schools, and especially within teachers.

There are first studies which indicate that environmental conditions differ not only between
teachers but also within teachers and that these contexts impact the levels of TSE within teachers: Rupp
and Becker (2021) found that pre-service teachers’ TSE varied within the individuals across lessons in
a practicum. In a study by Zee, de Jong, & Koomen (2016), primary school teachers reported different
levels of self-efficacy across individual students. However, contrary to pre-service teachers in a
practicum (sample in Rupp & Becker, 2021) and primary school teachers teaching one specific class
(sample in Zee, de Jong, & Koomen, 2016), secondary school teachers’ work life is particularly
characterized by the instruction of several different classes. Further support comes from Fackler et al.
(2021) who found that class characteristics such as the classroom climate or the number of low achievers
in a class explained more variation between teachers’ TSE than school characteristics, based on a sample

of more than 100,000 secondary school teachers.

Classes differ with regard to their demographic, behavioral, and achievement characteristics and
therefore offer different conditions, especially for mastery experiences (see Fackler et al., 2021 for a
similar explanation). In an interview study, pre-service teachers explicitly mentioned class
characteristics such as students’ behavior as a form of mastery experiences (Martins et al., 2015). In-
service teachers have also reported experiencing more mastery experiences in classes with more
heterogeneous performance and student engagement (Malmberg et al., 2014). It is known that class
characteristics explain more variation between teachers’ TSE than school characteristics (Fackler et al.,
2021), but the question whether teachers adapt their TSE also within themselves according to different
class characteristics and which class characteristics are particularly aligned with within-teacher TSE has

seldom been explored (but see Raudenbush et al., 1992 and Ross et al., 1996).

There is some evidence of substantial variance within teachers across classes from two older
studies with secondary school teachers from the USA and Canada (Raudenbush et al., 1992; Ross et al.,
1996). In these studies, between 21 % and 44 % of the variance in TSE was attributable to within-teacher
variations across classes. Despite these remarkable results, these studies have not been replicated so far.
Therefore, Study 2 aims to replicate these studies in a European educational system and to address
explicit research gaps identified in these studies (e.g., including more student characteristics as
predictors, as suggested in Ross et al., 1996). It also utilizes further developments in the measurement

of TSE and the class characteristics of interest. To be specific, whereas Raudenbush et al. (1992) and
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Ross et al. (1996) used a single item’ to measure TSE, Study 2 applied a domain-specific questionnaire
of TSE that is more in line with Bandura’s (2006) guidelines of self-efficacy measures. Additionally,
instead of using teachers as a single source of information for class characteristics and TSE as done in
the previous studies, Study 2 used students and teachers as sources of information for class
characteristics to diminish common method bias (Podsakoff et al., 2012).

Evaluating the extent to which TSE varies within teachers across classes is important for future
research to design adequate measurement instruments (see also Thommen et al., 2022). Investigating
the role of class characteristics is crucial for developing future support structures that foster high levels

of teacher self-efficacy.

5.2.1 Class Characteristics Associated with Teacher Self-Efficacy

Ross et al. (1996) and Raudenbush et al. (1992) did not provide categories of their class
characteristics under investigation. Nevertheless, the variables in their studies can be subsumed as
behavioral, demographic, and achievement characteristics (see Table 6). In continuation of these two
studies, these three categories were retained in Study 2 and filled with selected variables that appeared

to be highly relevant for TSE based on current research discourse.

Table 6. Investigated Class Characteristics

Category of Class Investigated Variable in  Investigated Variable Investigated Variable in

Characteristics Raudenbush et al. (1992)  in Ross et al. (1996) Study 2
Behavioral e Student engagement e Student e Class misbehavior
Characteristics engagement e Behavioral

engagement
e Emotional
engagement
Demographic e Average age of e % of students with
Characteristics students migration
e C(lass size background

e % of boys

Achievement e Track of the class e Average grade
Characteristics

% Raudenbush et al. (1992): “To what extent do you feel successful in providing the kind of education you would
like to provide for the students in this class?”
Ross et al. (1996): “If I try really hard I can get through to even the most difficult or unmotivated students in this
class".
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Behavioral Characteristics of Classes and Their Relation to Teacher Self-Efficacy

The two older studies on variations in TSE across classes considered student engagement as the
only behavioral characteristic of classes (Raudenbush et al., 1992; Ross et al., 1996). In both studies,
student engagement was a significant predictor of within-teacher variations across classes in TSE
(Raudenbush et al., 1992; and the only significant predictor in Ross et al., 1996). However, more recent
research conceptualizes the construct of student engagement with at least two facets, including students’
behavioral engagement, for example, their attention or involvement, and students’ emotional
engagement, such as their interest or enjoyment (e.g., Fredricks et al., 2004; Skinner et al., 2008).
Lauermann and Berger (2021) showed that classes clearly differ in their emotional and behavioral
engagement. The few studies considering student engagement and teacher self-efficacy reveal
considerable positive interrelations between TSE for SE and CM and students’ emotional and behavioral
engagement (C.-F. Chang et al., 2022; Hettinger et al., 2023b). Due to their study designs, the question
remains to what extent class-specific engagement is related to class-specific TSE.

Numerous studies have demonstrated that problematic behavior in classes is connected with
higher levels of exhaustion and reduced TSE (Aldrup et al., 2018; Aloe, Shisler, et al., 2014; Schwab et
al., 2021; Tsouloupas et al., 2010; Zee, de Jong, & Koomen, 2016). The time teachers spend on keeping
order in a classroom has been found to be negatively related to secondary school TSE for CM and SE
in over 32 different countries (Fackler et al., 2021). In another study, teachers disclosing a high need for
professional development in classroom management were more often in a low self-efficacy profile
(Perera et al., 2019). However, all these studies treated TSE as a trait-like, personal characteristic and
did not look at possible class-specific differences. Consequently, Study 2 explored whether such close
interrelations between TSE and student misbehavior also hold at the within-teacher level in a sample of

secondary school teachers.

Demographic Characteristics of Classes and Their Relation to Teacher Self-Efficacy

A vast body of literature suggests that gender ratio in classes and teacher behavior are related.
Boys experience more referrals and suspensions from lessons (Welsh & Little, 2018) and show more
externalizing behavior than girls (Demmer et al., 2017). Teachers in secondary schools have more
negative interactions with boys than with girls (Jones & Dindia, 2004) and teachers’ classroom
management skills are perceived as better in classes with more females (Fauth et al., 2020). However,
it is more likely that male students’ more demanding behavior, rather than their gender, may affect TSE.
Indeed, teachers have previously been found to report higher levels of TSE in classrooms with girls only
as long as they did not consider additional behavioral factors (Geerlings et al., 2018). Whether
differences in the gender ratio between several classes contribute to differences in teachers’ TSE has not

been investigated yet.

In the last years, teaching in ethnically diverse classrooms has been debated as both providing

opportunities and challenges in research (e.g., Bjornsson, 2020; Forghani-Arani et al., 2019). There are
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first empirical results that the ethnic composition of a classroom impacts teachers’ TSE (Geerlings et
al., 2018). Primary school teachers reported somewhat lower levels of TSE for ethnic minority students
when teaching in a classroom with fewer ethnic minority students than in classrooms with a higher
proportion of ethnic minority students (Geerlings et al., 2018). Although students’ ethnic background
contributed to TSE, the authors point out that students’ behavior had a much higher relevance for TSE
(Geerlings et al., 2018). So far, it remains unknown whether such student-specific differences in primary
school teachers’ TSE as in Geerling et al. (2018) also appear in secondary school teachers’ TSE across

classes with different proportions of ethnic composition.

Achievement Characteristics of Classes and Their Relation to Teacher Self-Efficacy

There is some evidence that TSE significantly and positively correlates with students’
achievement (Caprara et al., 2006; Fauth et al., 2019; Kim & Seo, 2018). Two cross-sectional studies
with data from the Teaching and Learning International Survey (TALIS) from the cycles 2008 and 2013
showed that teachers feel more self-efficacious when their students perform at high levels (Fackler &
Malmberg, 2016; Fackler et al., 2021). However, the association was very small, and due to the study
design (teachers reported only on one class), it remains unclear whether classes with different

achievement levels contribute to variations in TSE within teachers across classes.

Interrelations between the Class Characteristics

Previous studies pointed to shared variance between some class characteristics. For example,
Geerlings et al. (2018) found a gender ratio effect on teacher self-efficacy only when they did not
consider student behavior. Similarly, studies indicate that problematic behavior is more likely to be
associated with boys than with girls (e.g., Demmer et al., 2017), and higher student engagement is related
to higher achievement (e.g., Fung et al., 2018; Lei et al., 2018; Putwain et al., 2018). Therefore, Study

2 applied a methodological approach that simultaneously considers all variables together.

5.2.2 Unique Contributions of Study 2 to Educational Research and Practice

Study 2 examines whether teacher self-efficacy is truly context-specific, as suggested by theory.
Its unique contribution lies in empirically testing whether this context-specificity also exists within
teachers, specifically whether their self-efficacy beliefs vary depending on the classroom in which they
teach. The study thus contributes to a validation of the assumed context-specificity and investigates
whether class-level characteristics represent meaningful contexts for TSE. By its conceptual replication
of Raudenbush et al. (1992) and Ross et al. (1996), the study addresses the underrepresentation of
replication studies in educational psychology and strengthens the empirical foundation of TSE (Perry et
al., 2022; Plucker & Makel, 2021). If TSE proves to be context-specific within individuals, this will
raise important questions about the future design of self-efficacy instruments, which are currently mostly
characterized by trait-like, rather than context-specific, questionnaires (Thommen et al., 2022). In

addition to the theoretical validation and measurement implications, Study 2 provides future researchers
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with insights into which class characteristics are most strongly related to TSE and may warrant further
investigation. These class characteristics are also important for practitioners in teacher education and

training, as they can be used as points for targeted intervention programs or structural support.
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6 Overview of the Studies and Research Questions

Understanding the malleability of teacher self-efficacy is of societal, educational, and
psychological relevance given the well-documented positive impacts of a high level of TSE on teacher
well-being and instructional quality (Chapter 3). Despite its importance, key theoretical assumptions
derived from Bandura’s (1997) socio-cognitive theory (Chapter 4), namely the roles of the sources of
self-efficacy, the career stage, and the context for the malleability of TSE, remain insufficiently explored
in teacher self-efficacy research so far (Chapter 5; Fackler & Malmberg, 2016; Klassen et al., 2011;
Kleinsasser, 2014; Kupers et al., 2023; Lauermann et al., 2020; D. B. Morris et al., 2017; Thommen et
al., 2022; Tschannen-Moran & Woolfolk Hoy, 2001).

To address these gaps, two empirical studies were conducted (see Table 7). Both studies are
deeply informed by socio-cognitive theory and investigate so far underresearched pathways of the triadic
reciprocal model (see Figure 1). While both studies share a commitment to open science practices and
use the TSES as a common measurement instrument of TSE, they approach the malleability of TSE
from two complementary perspectives. Study 1 investigates intentional changes through interventions
and focuses on differences between teachers. Study 2 examines natural variation'® induced by different
class characteristics and primarily analyzes differences within teachers. In sum, Study 1 brings clarity
to the vast field of TSE interventions, while Study 2 opens the largely unexplored area of within-teacher

variation.

Together, these studies offer a multifaceted contribution to self-efficacy theory, educational
research, practice, and administration: By empirically testing the roles of the four sources of self-
efficacy, the career stage, and class-specific contextual factors, both studies contribute to the validation
and refinement of socio-cognitive theory in the field of teacher self-efficacy. For future research, Study
1 provides a benchmark for the average effectiveness of TSE interventions and evaluates the
methodological quality of existing studies. Study 2 addresses the underrepresentation of replication
studies in educational psychology and offers new insights into the context-specificity of TSE, with
implications for the future design of measurement instruments. Furthermore, both studies offer valuable
insights for practitioners: Study 1 identifies effective components of interventions, while Study 2
identifies central characteristics of classes that are relevant for shaping TSE. Both findings can inform
the design of targeted support programs. Finally, educational administration and policy gain evidence-
based benchmarks for evaluating and funding TSE interventions and studies. The findings also support
further administrative planning as they identify factors that should be considered in future professional

development initiatives.

10 An explanation for this terminology is presented at the beginning of Chapter 5.
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Table 7. Overview of the Two Empirical Studies

Study 1 Study 2
Change Mechanism Intentional change Natural variation
Level of Analysis Between teachers, respectively between studies Within teachers
Theoretical Malleability through the four sources of self-efficacy Malleability through different contexts
Assumption  under Malleability in different career stages
Investigation

Research Questions

RQ 1.1: Can interventions promote teachers’ self-efficacy?

RQ 1.2: Are there differences in the effects of the interventions
depending on the sources of self-efficacy the intervention targets?
RQ 1.3: Are there differences in the interventions’ effects regarding
the investigated sample’s career stage?

RQ 1.4: Are there differences in the effects of the interventions
based on the interaction of teachers’ career stage and the source
targeted by the intervention?

RQ 2.1: To what extent does teachers’ self-
efficacy in the three domains of IS, SE, and CM
vary across classrooms?

RQ 2.2: To what extent do behavioral,
demographic, and achievement  class
characteristics predict teachers’ class-specific
self-efficacy regarding the domains of IS, SE,
and CM?

Study Design

Meta-analysis of intervention studies

Primary study

Interpretability of
Time

Pre- and post-measures available
Duration of intervention and period between measurement points
coded and analysed

Cross-sectional study
No meaningful interpretation of time possible
Different classes align with different time points

Sample

115 intervention studies published between 2005 and 2022,
including data from 11,284 pre- and in-service teachers

26 in-service secondary school teachers, 74
classes, 1326 students from the Netherlands

Measures of Open
Science

Pre-registered (https://osf.io/ev7tt/)
Data, analysis code and materials publicly available

Pre-registered (https://osf.io/uk2xq)

Analysis code publicly available

(Main) Statistical
Analyses

Effect size estimation (Hedges’ g)
Random effects models
Meta regression models

Intraclass correlation coefficient
Multivariate multilevel regression

Overview of the Studies and Research Questions | 30


https://osf.io/ev7tf/
https://osf.io/uk2xq/?view_only=fefde7a1a2d94ccfb5b903c1edc46171

7 Study 1: Promoting Teacher Self-Efficacy Through

Interventions. A Meta-Analysis and Systematic Review"

7.1 The Present Study

Given the vast amount of intervention studies on teacher self-efficacy, a meta-analysis is
necessary to investigate the overall effect and to contribute evidence-based knowledge to the question
of how lifelong learning opportunities in pre-service teacher education and in-service teacher training
should be designed so that teachers can deal with future challenges in a self-efficacious way. The study
was further driven by the repeatedly raised research gap to investigate the role of the four sources of
self-efficacy in promoting teacher self-efficacy (Chesnut & Burley, 2015; Klassen et al., 2011; D. B.
Morris et al., 2017) and the theoretical and practical relevant question about the malleability in different

career stages. Therefore, the research questions and expected findings are as follows:

Research Question 1.1: Can interventions promote teachers’ self-efficacy? A significant

positive effect is expected.

Research Question 1.2: Are there differences in the effects of the interventions depending on
the sources of self-efficacy the intervention targets? According to Bandura’s (1997) theoretical tenets
of mastery experiences as the most effective source, interventions that include mastery experiences

should produce larger effects than interventions without mastery experiences.

Research Question 1.3: Are there differences in the interventions’ effects regarding the
investigated sample’s career stage? Based on the claim from Bandura (1997) that teacher self-efficacy
is more malleable in the beginning, larger effects for pre-service teachers than for in-service teachers

are expected.

Research Question 1.4: Are there differences in the effects of the interventions based on the
interaction of teachers’ career stage and the source targeted by the intervention? Based on the claim
from Bandura (1997) that vicarious experiences and social persuasion are especially important for
beginners, interventions targeting vicarious experiences or social persuasion are expected to produce
higher effect sizes for pre-service teachers than for in-service teachers. In the literature, it is assumed
that especially pre-service teachers may benefit from a combination of social persuasion and mastery

experiences (Klassen & Durksen, 2014; D. B. Morris et al., 2017; Pfitzner-Eden, 2016b; Tschannen-

! This chapter is based on the published version of Study 1:

Taschner, J., Dicke, T., Reinhold, S., & Holzberger, D. (2024). “Yes, I can!” A systematic review and meta-
analysis of intervention studies promoting teacher self-efficacy. Review of Educational Research, 95(1), 3-52.
https://doi.org/10.3102/00346543231221499

Minor adjustments to the structure have been made to align the chapter with the overall framework of this
dissertation.
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Moran et al., 1998; Tschannen-Moran & Woolfolk Hoy, 2007; Wef et al., 2020). Consequently, higher
effects of this combination are expected for pre-service teachers than for in-service teachers. In-service
teachers have already gained various mastery experiences through their years of experience. Therefore,
it is conceivable that additional mastery experiences will not translate into additional self-efficacy. It is
expected that pre-service teachers will report higher changes in their teacher self-efficacy after

interventions targeting mastery experiences than in-service teachers.

Given that this is the first meta-analysis in this area, investigating additional influencing factors
was of particular interest to inform future research and practice. It is hypothesized that studies with a
higher study quality (indicated by a study design with randomization and a control group, a reliability
coefficient higher than 0.8, and a detailed description of the intervention) will report smaller effect sizes
than studies with lower study quality (A. C. K. Cheung & Slavin, 2016). All further potential influencing
factors that have been mentioned in the literature, i.e., the intervention aims to solely improve
knowledge, moment of reflection included in the intervention, duration and period of the intervention,
measure of TSE used in the study, and the domains of teacher self-efficacy, are analyzed as robustness

checks without specified hypotheses.
7.2 Method

This meta-analysis follows common guidelines for high-quality systematic reviews and meta-
analysis (Alexander, 2020; Page et al., 2021; Pigott & Polanin, 2019). The meta-analysis was pre-
registered on OSF (https://osf.io/ev7tt/). Changes that have been necessary after the pre-registration are

reported along with explanations and assumed consequences for the meta-analysis in Table A 1 in the
appendix. Within the pre-registration process, a priori power analyses were conducted with the R-
package metapower (Griffin, 2021) to identify the required sample size and number of studies for the
present meta-analysis. Necessary estimates for the power analysis (i.e., effect size, type of effect size,
sample size, number of studies, and amount of heterogeneity) were based on the results from a
preliminary search that identified a set of eight studies as eligible for this meta-analysis (Aasheim et al.,
2020; Al-Awidi & Alghazo, 2012; Aykag et al., 2019; Bautista & Boone, 2015; Celebi et al., 2014; Gold
et al., 2017; Kunz Heim et al., 2019; Thurm & Barzel, 2020). The a-priori power analysis yielded a
minimum of at least 20 studies with an average sample size of 60 in order to reach 92% power under

the conservative assumptions of high heterogeneity (75%) and an overall effect size of d = 0.4.
7.2.1 Systematic Literature Search

To find as many relevant studies as possible, a variety of search strategies was applied. First, a

systematic literature search in the databases FIS Bildung, ERIC, and Web of Science!? was conducted,

12 ERIC was accessed via EBSCOhost, the other databases were accessed directly.
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following the guidelines from Gusenbauer and Haddaway (2020) and Siddaway et al. (2019). Depending
on the database, the search terms scanned either database-specific descriptors or abstract, title, and
keywords (see exact search strings in Table A 2). The final search terms underwent numerous
refinements following preliminary scoping searches and consultations with review team members and
an information specialist. The structure of the search terms was inspired by the PICO-scheme (i.e.,
Population, Intervention, Comparison, Outcome; Kugley et al., 2017; Lefebvre et al., 2021): The target
population is pre- and in-service teachers. All kinds of interventions, such as programs or trainings are
considered. The outcome of interest is self-efficacy. A comparison was not specified within the search
term. The search was conducted on December 15, 2020, and delivered 3,526 hits. The search algorithm
was kept alive and search alerts until March 1, 2022 were included, delivering a further 627 results. The
search was limited to publications since 1977 because Bandura first described the sources of self-
efficacy in that year. The languages of references were limited to German and English. No limitations

regarding the publication type were made in order to include grey literature and reduce publication bias.

Second, conference books and one online paper repository from relevant educational societies
in Germany, Europe, and the United States of America, namely Gesellschaft fiir empirische
Bildungsforschung (GEBF) [the Society for Empirical Educational Research], the European Association
for Research on Learning and Instruction (EARLI) and the American Educational Research Association

(AERA) were screened, resulting in 176 possible studies.

Third, calls for intervention studies were sent out via Twitter and 12 mailing lists (five special
interest groups of EARLI six special interest groups of AERA, and one mailing list of the German

Psychology Society (DGPS)), resulting in 19 possible studies.

After finishing the first round of eligibility screening with the references yielded by the
described search strategies, a backward and forward citation search for all included studies was
conducted, using the tool citationchaser (Haddaway et al., 2021), resulting in four possible studies.
Finally, the reference lists from 12 previous reviews and meta-analyses related to teacher self-efficacy
or intervention studies for teachers were screened with no further study identified (Aloe, Amo, &
Shanahan, 2014; Chesnut & Burley, 2015; Gegenfurtner et al., 2013; Gesel et al., 2021; lancu et al.,
2018; Klassen & Kim, 2019; Klassen & Tze, 2014; Kraft et al., 2018; Mok & Staub, 2021; D. B. Morris
et al., 2017; Zee & Koomen, 2016).
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Figure 3. Flowchart of the Study Selection Process
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7.2.2 Screening Process

The flowchart (Page et al., 2021) in Figure 3 displays the progress and exclusion reasons from
the initially identified references (n = 4,355) to the final data set (n = 119). All studies included in the
meta-analysis meet the inclusion criteria listed in Table 8. Studies that did not fulfill one or more
inclusion criteria were excluded. All decisions and reasons for exclusion are documented in the dataset

SEIMA inclusion_exclusion.csv on OSF (https://osf.io/65v{q).

Based on the inclusion criteria, the screening for eligibility was done in two rounds: In the first
round, abstracts and titles were checked, and in the second, full texts were screened for inclusion. Before
the screening started, the first author conducted a training with the other two coders (one of the authors
and one independent coder) based on a detailed inclusion manual with examples for each criterion. Forty
studies were established as the training set. After the first 20 studies, interrater reliability was checked,
and unclear issues were discussed. If the interrater reliability was lower than 0.8, another round of
training with a further 20 studies was done. After sufficient interrater reliability (k > 0.8) was reached,
the independent coding started. To ensure high interrater reliability and high quality during screening,
further questions, tips, refinements of the inclusion criteria, and insecure cases were discussed in weekly
meetings among the three coders. The screening was done with high sensitivity, so the study was
included rather than excluded in unclear cases. Double screening of 462 studies resulted in high
interrater reliability (x = 0.81 between coder 1 and 2, k = 0.83 between coder 1 and 3). Disagreements
were resolved through discussion. Authors for studies that met all the inclusion criteria but lacked
statistical information to calculate effect sizes were contacted. Responses were included until April
2022. The final data set of 119 studies exceeds the requisites of 20 studies from the a-priori power

analyses.
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Table 8. Inclusion Criteria and Corresponding Reasons for Exclusion

Inclusion Criterion Corresponding Reason for
Exclusion as Displayed in the
Flowchart (Figure 3)

1. The study is an empirical primary study that ® 1o intervention
implemented some form of intervention (e.g., internship, e 1o primary/empirical
classroom management training, coaching). Purely study
longitudinal studies were excluded.

2. Sample characteristics: e wrong target group

a. The sample consists mainly of pre-service e too small sample
teachers, teacher students, or in-service teachers
for elementary, middle, high, or vocational
schools. Studies with samples consisting mainly
of teachers for pre-school, higher education, or
special education were excluded.

b. The sample size is at least 10 persons.

3. Teacher self-efficacy is the outcome variable. e wrong design

e 1o TSE-outcome

4. The measure of teacher self-efficacy: e measure not comparable
a. Studies used the Teachers’ Sense of Efficacy
Scale from Tschannen-Moran and Woolfolk
Hoy (2001) to measure teacher self-efficacy
a. Studies with scales with at least one subscale
comparable to the three subscales of the
Teachers’ Sense of Efficacy Scale were also
included. In this case, all items of the scale used
for measuring teacher self-efficacy must be

available.
5. The study provides a pre- and post-measure of teacher e wrong design
self-efficacy. ® 1o pre-post
6. The study provides sufficient quantitative data to e not enough quantitative
calculate the standardized mean change, that is, M, SD, data
n for pre- and post-test (mixed-methods studies are e missing data
included).
7. The study is written in English or German. e not GER/ENG
8. The study is available in full text. e no full-text available

Note. Inclusion criteria 2a, 4a, and 4b were only applied during the full-text screening (second round of

screening).
7.2.3 Data Extraction

Two authors extracted the data necessary to characterize all the studies descriptively and to

answer the research questions. A detailed coding manual (see https://osf.io/65vfq) provided instructions

regarding the characteristics of (1) the publication, (2) the study, (3) the sample, (4) the intervention,

and (5) the calculation of the effect sizes. Table 9 displays an overview of the variables extracted in each
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category. More detailed information on the (2) study and (4) intervention characteristics is provided

below. In cases where information was missing, the variable was coded as not reported.

Table 9. Overview of Extracted Variables

Category

Variable

Possible values

Publication characteristics

author
year of publication

type of publication

first author’s name
continuous variable

published
dissertation
other

Study characteristics

study design

control group

domain

used scale of TSE
reliability of the scale

one-group study
quasi-experimental
experimental

yes
no

overall self-efficacy (measured with
TSES)

instructional strategies self-efficacy
classroom management self-efficacy
student engagement self-efficacy

name of scale & author of scale
continuous

Sample characteristics

school level

career stage

elementary school
secondary school
elementary & secondary school

in-service teachers
pre-service teachers
in-service and pre-service teachers

country e name of country of the sample
Intervention characteristics  intervention e yes

description provided e 1o

intervention e yes

description provided e 1o

with details

duration  of  the e continuous (as  stated, later

intervention categorized)

period between e continuous (as  stated, later

measurement points categorized)

intervention only ® yes

targeted knowledge e 10

moment of reflection ® yes

in intervention e no
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Category Variable Possible values

mapping of sources ® yes
possible ® 1o
mastery experiences e mentioned
in intervention e not mentioned
vicarious experiences e mentioned
in intervention e not mentioned
social persuasion in e mentioned
intervention e not mentioned
physiological and e mentioned
emotional reactions e not mentioned
in intervention

Effect size calculation (each sample size continuous

for pre- and post-test of |ean continuous

experimental and control :

P SD continuous

group) .

r continuous

A trained student assistant double-coded all variables out of 80 studies that left scope for
interpretation. Interrater agreements on single variables ranged from 76.5% (intervention description
with details) to 95.1 % (intervention targeted only knowledge). The values for Cohen’s kappa ranged
from 0.32 (intervention description) to 0.88 (career stage). The low value for intervention description
was caused by a strongly imbalanced distribution within this variable (Belur et al., 2021). Disagreements

were resolved during regular meetings among the three coders.

Study Characteristics

The study design was coded as a one-group study (if no other intervention or control group
existed), a quasi-experimental study (at least two groups, but no randomized assignment), or an
experimental study (at least two groups and randomized assignment). The control group had to be a “no
treatment” condition. If there was a group with an alternative treatment in the study, it was coded as a
second treatment group and not a control group. The used scale of teacher self-efficacy was coded with
author and title as referenced in the study. The reliability coefficients of the used scales were extracted
as stated in the studies. However, if the authors did not provide reliability calculations with their used

sample, the reliability coefficients were coded as not reported.

Intervention Characteristics

Duration of intervention was coded as stated in the study and then recalculated into hours. The
hours were subsequently categorized according to the quartiles into interventions lasting 0.5—6 hours,
7—-18 hours, 19-30 hours, and 31-210 hours. Period between measurement points was also collected in
an open format and later categorized into weeks. A semester was coded as 20 weeks. Periods of less

than 1 week were coded as 0 weeks. Regarding the intervention description, it was first rated whether
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there was a description (yes or no). Studies only reporting the title of the intervention received the code
“intervention description: no.” Only studies with a general description were eligible for the coding of
the sources. Second, the coders rated whether the studies provided defails on the interventions (yes or

no), which was used for the later study quality rating.

The code only knowledge was given to interventions focusing only on knowledge acquisition
without mentioning any practical exercises or experiences that could be attributed to the sources (e.g.,
evaluating a lecture in Chao et al., 2017). The role of knowledge for self-efficacy is still debated in the
literature (D. B. Morris et al., 2017). Since a main interest was to find out which characteristics of
interventions best promote teacher self-efficacy, studies that focused solely on knowledge acquisition
were also included. An intervention coded as only knowledge was not further eligible for coding the
four self-efficacy sources. Moment of reflection was coded as “yes” when the intervention explicitly

mentioned some form of introspection (e.g., diary, writing reflection papers, using reflection apps).

Coding the Four Sources of Self-Efficacy. One crucial element of the intervention
characteristics was the coding of the four sources of self-efficacy. The coding scheme of the four sources
was developed according to Bandura’s descriptions (1997), a guide for identifying sources of self-
efficacy (Brand & Wilkins, 2007), and a review of the measurement of the sources of self-efficacy (D.

B. Morris et al., 2017). Anchor examples for the relevant sources were provided in the coding manual

(see https://osf.io/65vfq/). The four sources of self-efficacy were coded individually as “mentioned” or

“not mentioned.”

Mastery experiences were coded as “mentioned” when teachers made actual practical
experiences on their own (e.g., taught lessons, developed lesson plans). However, when a study only
mentioned “teachers were encouraged to practice,” it received the code “no mastery experiences
mentioned.” Vicarious experiences were coded as “mentioned” when the teachers observed some model
(e.g., the instructor of the intervention modeling a method, observing a classroom teacher). When
teachers only watched videos transferring knowledge without modeling (e.g., watching a lecture), the
code “no vicarious experiences mentioned” was applied. Social persuasion was coded as “mentioned”
whenever there was some kind of social interaction among the teachers (e.g., feedback from supervising
teacher, discussing lessons in meetings with mentors or colleagues). Physiological and emotional
reactions were coded as “mentioned” whenever the intervention mentioned some practice of reducing

stress levels or working with attributions (e.g., meditations, autogenic training).

Detailed information on each article’s study, sample, and intervention characteristics is provided

in Table A 3 and Table A 4.
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7.2.4 Statistical Analyses

Computation and Aggregation of Effect Sizes

The meta-analysis combines effect sizes from two different study designs, namely studies with
a pre- and post-measure from a one-group study without a control group and studies with a pre-and post-
measure from the treatment and the control group. Studies without a control group were included as they
may also offer valuable information on the sources targeted in their intervention. The effect sizes for
studies without a control group (n = 83) are calculated as the standardized mean change, defined as the
difference between the post- and pre-test divided by the standard deviation from the pre-test (Becker,
1988; S. B. Morris & DeShon, 2002). The effect size for studies with a control group (n = 36) is
calculated as the difference between the standardized mean change in the treatment group and the
standardized mean change in the control group. In two studies (Gresko, 2013; Liaw, 2017), given t-
values were transformed into the corresponding effect size measure with the formulas provided by

Borenstein et al. (2021) and S. B. Morris and DeShon (2002).

S. B. Morris and DeShon (2002) present theoretical and empirical prerequisites to
combine effect sizes from different study designs. Following their guidelines, raw score standardization
was used for both effect sizes to avoid any bias induced by the interaction between subject and treatment.
Additionally, it was evaluated whether the effects derived from studies with a control group differed
significantly from those derived from studies without a control group. Further, based on the theoretical
tenets of self-efficacy, it could be assumed that teacher self-efficacy might not change spontaneously
(Bandura, 1997). Therefore, there should be no significant change in the control group, which was also
empirically analysed. These preliminary analyses were first conducted to ensure that the effect sizes

coming from different study designs are comparable.

As studies reported values from up to three subscales and several treatment groups, there often
were multiple correlated effect sizes per study. Following the recommendations from Viechtbauer (n.d.),
therefore, two-level random effects models were computed. Additionally, cluster robust inference
methods with a small sample correction were applied (Pustejovsky & Tipton, 2022; Tanner-Smith et al.,
2016; Tipton & Pustejovsky, 2015) . All analyses were conducted in R using the packages metafor and
clubSandwich (Pustejovsky, 2022; Viechtbauer, 2010).

Assessment of Outliers. To identify possible outliers, Cook’s distance and DFBETAS values
were calculated (Viechtbauer, 2020; Viechtbauer & Cheung, 2010). The interpretation of Cook’s
distance is similar to the Mahalanobis distance. According to a general rule of thumb, every value larger
than 4/n (here 4/119 = 0.034) was considered an influential study. DFBETAS values show how much
the overall effect size would change (in standard deviations) when the study is deleted. Any DFBETAS

value larger than one was considered as an influential case (Viechtbauer & Cheung, 2010).
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Moderator Analyses

Multiple meta-regression models were applied for the moderator analyses. Omnibus F-tests,
implemented in the metafor package, indicated the overall significance of the moderators in each model.
All categorical moderators were dummy coded. To analyze RQ 1.2, whether the targeted sources of self-
efficacy influence the interventions’ effects, five meta-regression models were calculated. The first
model tested interventions including mastery experiences against interventions targeting other sources
but not mastery experiences. The second model evaluated all interventions targeting only one single
source against each other (“only mastery experiences” was set as the reference category). In the third to
fifth model, interventions targeting only one specific source (i.e., only mastery experiences, only
vicarious experiences, or only social persuasion'®) were tested against interventions targeting this
specific source in combination with other sources. To analyze RQ 1.3, whether there are differences in
the intervention effects depending on the career stage, one meta-regression model with career stage as
a dichotomous moderator was computed. Concerning RQ 1.4, how specific sources interact with
different career stages, four meta-regression models were conducted. The first model evaluated whether
there is an interaction between interventions targeting vicarious experiences (alone or in combination)
and teachers’ career stage (pre-service or in-service). The second model analyzed whether there is an
interaction between interventions targeting social persuasion alone or in combination and the career
stage. The third meta-regression model tested whether there are differences in the intervention effects
depending on the career stage within the subgroup of interventions targeting mastery experiences and
social persuasion together. A fourth meta-regression model analyzed whether there is an interaction

between interventions targeting mastery experiences alone or in combination and teachers’ career stage.

Assessment of Study Quality. Based on existing rating schemes of study quality (e.g., What
Works Clearinghouse, 2020) four variables were chosen as indicators to evaluate the quality of the
primary studies: The four variables were (1) randomized assignment (yes = 1, no = 0), (2) existence of
a control group (yes = 1, no = 0), (3) reliability of the measure (> 0.8 = 1, < 0.8 = 0.5, not reported
reliability = 0), and (4) details of the intervention described (yes = 1, no = 0). Following Wedderhoff
and Bosnjak (2020) each variable was evaluated individually as a categorical moderator and collectively
as part of a sum score (ranging from 0 to 4), which was analyzed as a continuous moderator across five

meta-regression models.

Robustness Checks. Six further meta-regression models checked whether the results were

robust across the domains of self-efficacy, the used scale of self-efficacy, interventions targeting only

13 No intervention targeted only physiological and emotional reactions; therefore, we could not calculate a meta-
regression for this case.
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knowledge, interventions involving moments of reflection, durations of interventions, and periods

between measurement points.

Assessment of Publication Bias. The problem of publication bias was first addressed through
the literature search by including unpublished literature, such as dissertations and reports (n = 19).
Second, a funnel plot, which prints the effect sizes on the x-axis against the corresponding standard
errors on the y-axis, was visually checked for asymmetry. Third, statistical tests were examined: A meta-
regression on publication type and an Egger’s regression test (1997) checked for indices of publication
bias. The classical Egger’s regression test uses the standard error as the predictor and is therefore
equivalent to the precision effect test (PET) of Stanley and Doucouliagos (2014). The additional
precision effect estimate with SE (PEESE) uses the sampling variance as the predictor. Based on the
conditional PET-PEESE procedure (Carter et al., 2019; Stanley & Doucouliagos, 2014), it was decided
which of these two models to use for a cautious interpretation of its intercept as a publication bias-

adjusted overall effect size estimate.

Exploratory Analyses

Several studies also reported follow-up measures. Therefore, first an exploratory meta-analysis
was calculated that included these effect sizes, too. Secondly, a meta-regression considering the
measurement point as moderator allowed to test the stability and consistency of the intervention effects

over time from pre to post to follow-up measurement (pre-post effect was set as reference group).

7.3 Results
7.3.1 Checks of Requirements for Aggregation of Effect Sizes

As effect sizes stemmed from different study designs, two empirical checks were conducted to
provide evidence that these effect sizes can be combined. The data showed no significant change in the
control groups’ teacher self-efficacy (g = 0.04, RVE SE = 0.07, CI =[-0.10, 0.17], p = 0.60) from pre-
to post-test. Thus, the effect sizes of studies with a control group mainly represent the change in the
treatment groups’ teacher self-efficacy and can be compared to the effect sizes of studies without a
control group. There was also no significant difference (p = 0.13) between effect sizes based on studies
with a control group (g =0.43, RVE SE=0.07, CI=[0.30, 0.56]) and effect sizes retrieved from studies
without a control group (g = 0.56, RVE SE = 0.05, CI = [0.45, 0.67]). Therefore, in the following

analyses, effect sizes from both study designs were included.
7.3.2  Qutlier Analyses

Cook’s distance and DFBetas both identified the same seven studies as influential (Cabaroglu,
2014; de Carvalho et al., 2021; Karalar & Altan, 2018; Kissau & Algozzine, 2015; Peebles & Mendaglio,
2014; Whitley et al., 2019; Yilmaz & Koca, 2017). A detailed inspection of the studies revealed
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problems with the effect sizes or the general credibility in four cases (Karalar & Altan, 2018; Peebles &
Mendaglio, 2014; Whitley et al., 2019; Yilmaz & Koca, 2017). These four problematic studies were

deleted, and all the following results were calculated without the four influential studies.
7.3.3 Characteristics of Included Studies

One hundred and nineteen studies published between 2005 and 2022 met the inclusion criteria
and reported changes in teacher self-efficacy as a consequence of interventions (reference list at the end
of the appendix on p. 155). Four studies had to be excluded as they were identified as outliers. Table 10
presents an overview of the characteristics of the 115 included studies (i.e., publication year, publication
type, study design, existence of control group, number of treatment groups, school level, career stage,
and sample size). The total sample consisted of 11,284 pre-service and in-service teachers and studies
stem from 26 different countries (USA: n = 50, Turkey: n = 13, Germany: n = 11). The majority of
studies used the Teachers’ Sense of Efficacy Scale (n = 99). The n = 115 included studies reported

j = 146 treatment groups, and a total of k = 318 effect size estimates.

Most of the 318 effect sizes originate from the domain classroom management self-efficacy
(k=94), followed by the domains instructional strategies self-efficacy (k = 82), overall teacher self-
efficacy (k = 75), and student engagement self-efficacy (k = 67). The interventions lasted between 0.5
and 210 hours, ranging from less than one week to 40 weeks, representing a full academic year. The
mean average intervention duration was 27.94 hours (median 18 hours), and the mean average period

was 16.8 weeks (median 15 weeks).

For 93 studies reporting on 123 treatment groups, sources of self-efficacy (k = 260) could be
coded. In nine studies, the intervention targeted knowledge only (j = 9, £ = 24). Almost half of all
treatment groups (j = 66, k = 142) mentioned a moment of reflection. Table 11 displays the frequencies

of the individual sources and source combinations in the interventions.

Mastery experiences (k= 208) and social persuasion (k = 200) are almost equally targeted in the
interventions. Physiological and emotional reactions are rarely part of the interventions (k= 14) and are
never targeted alone. In general, all four sources appear more often in combination with other sources
than alone. The most often targeted sources were mastery experiences, vicarious experiences, and social
persuasion in combination (k = 111), followed by mastery experiences and social persuasion (k = 46)

and only mastery experiences (k = 35).
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Table 10. Frequencies of Publication, Study and Sample Characteristics

Variables Frequencies
n %
Publication year Min. 2005, Max. M=2015.9
2022 Md=2016

Publication type

published article 96 83.5

dissertation 15 13.0

other 4 34
Study design

one-group study 58 50.4

quasi-experimental study 29 25.2

experimental study 28 243
Existence of control group

yes 36 313

no 79 68.7
Number of treatment groups Min. 1, Max. 4 M=13, Md=1
School level of sample

elementary school 38 38.8

secondary school 20 20.4

elementary and secondary 40 40.8
Career stage of sample

pre-service teachers 59 51.3

in-service teachers 52 45.2

pre- and in-service teachers 4 3.5
Sample size Min. 11, M=98.1(SD=134.6)

Max. 1,322 Md =62

Note. N = 115.

Frequencies were calculated without the four studies that were identified as outliers.

Some percentages do not sum up to 100 % because of rounding.
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Table 11. Frequencies of Source Combinations in the Interventions

Individual sources mentioned (overall) n k
mastery experiences 78 208
vicarious experiences 59 163
social persuasion 76 200
physiological and emotional reactions 8 14

Alone vs. in combination
mastery experiences only 14 35
mastery experiences in combination 67 173
vicarious experiences only 7 17
vicarious experiences in combination 52 146
social persuasion only 6 14
social persuasion in combination 70 186
physiological and emotional reactions only 0 0
physiological and emotional reactions in combination 8 14

Source combinations”
mastery experiences + vicarious experiences + social persuasion (me/ve/sp) 40 111
mastery experiences + social persuasion (me/sp) 21 46
vicarious experiences + social persuasion (ve/sp) 6 16
mastery experiences + vicarious experiences + social persuasion + 3 7

physiological and emotional reactions (me/ve/sp/pr)
mastery experiences + vicarious experiences (me/ve) 4 7
vicarious experiences + social persuasion + physiological and emotional 2 4

reactions (ve/sp/pr)

mastery experiences + social persuasion + physiological and emotional 2 2
reactions (me/sp/pr)

vicarious experiences + physiological and emotional reactions (ve/pr) 1

mastery experiences + physiological and emotional reactions (me/pr) 0

social persuasion + physiological and emotional reactions (sp/pr) 0

0

S O O =

mastery experiences + vicarious experiences + physiological and emotional
reactions (me/ve/pr)
Note. N, =115, N, = 318.
a. source combinations are presented in descending order based on the number of effect sizes (k).
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7.3.4 Overall Effect of Interventions on Teacher Self-Efficacy (RQ 1.1)

Concerning the first research question about whether interventions can promote teacher self-
efficacy at all, a positive significant effect of interventions on teachers’ self-efficacy was found (g =
0.47, RVE SE = 0.04, CI = [0.40, 0.54], p < .0001). The significant Q-statistic (Q [df =
3171 =3146.55, p <.0001) indicates that there is a substantial amount of heterogeneity between the
studies. The exploratory analysis, which additionally included follow-up measures revealed a similar
overall effect (¢ = 0.45, RVE SE =0.04, CI1 =[0.38, 0.52], p <.0001). Teachers’ self-efficacy increased
from pre- to post-test (g = 0.46, RVE SE = 0.04, CI = [0.39, 0.53], p <.0001) and further from post- to
follow-up test (g = 0.13, RVE SE = 0.09, CI =[-0.07, 0.33], p = 0.18), resulting in an overall increase
from pre- to follow-up test from g = 0.53 (RVE SE = 0.09, CI =[0.32, 0.74], p <.0001, see Table A 5).

7.3.5 Robustness Checks of Study Quality and Further Influencing Factors

Study Quality

Less than half of the 115 studies reached a study quality rating of at least two points out of four
possible points (r =55). Nine studies fulfilled all criteria and received the highest rating of study quality
(four points). In comparison, 14 studies fulfilled none and received the lowest rating of study quality
(zero points). Table A 3 contains the study-level aggregated study quality rating. Figure 4 displays the
distribution of the study quality ratings of the 318 effect sizes.

Figure 4. Distribution of Study Quality Ratings Across 318 Effect Sizes
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The sum score of study quality did not significantly moderate the interventions’ effects
(p = 0.18). Descriptively, there was a very small positive relationship between study quality and effect
size (b = 0.05, see Table 12). The studies with the highest rating of study quality (four points) reached,
on average, an effect of g = 0.59 (RVE SE = 0.10, CI =[0.38, 0.79]), while the studies with the lowest
rating of study quality (zero points) reached, on average, an effect of g = 0.37 (RVE SE = 0.07,
CI=[0.22, 0.52]). With regard to the single items of study quality, neither the randomized assignment
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(p = 0.35), the existence of a control group (p = 0.40), nor the reliability of the used measure (p = 0.66)
significantly influenced the effects (see Table 12). Descriptively, studies with randomized assignment
(g= 0.54, RVE SE = 0.09, CI = [0.36, 0.72), without a control group (g = 0.49, RVE SE = 0.04,
CI=[0.40, 0.57]) and either no reported reliability (g = 0.48, RVE SE = 0.07, CI = [0.34, 0.61]) or a
reliability coefficient higher than 0.8 (g = 0.49, RVE SE = 0.05, CI = [0.38, 0.59]) found larger gains
than studies without randomized assignment (g = 0.45, RVE SE =0.04, C1=[0.37, 0.53]), with a control
group (g = 0.42, RVE SE = 0.06, CI = [0.29, 0.55]) and reliability coefficients of lower than 0.8
(g=0.40, RVE SE =0.08, CI =[0.24, 0.57]).

However, the detailed description of interventions was a significant moderator (p < 0.01).
Interventions that were described with some details reached significantly larger gains in teacher self-
efficacy (g=0.55, RVE SE=0.05, CI =[0.45, 0.64]) than interventions without details in the description
(g=10.35,RVE SE =0.05, CI =[0.25, 0.44]).

Further Influencing Factors

Several robustness checks across different methodological and content variables discussed
theoretically as further influencing factors were applied (see Table 13). There were no significant
differences between the domains of self-efficacy (p = 0.09) or the used scale of self-efficacy (p = 0.98).
There was no significant difference (p = 0.52) between interventions targeting only knowledge (k = 24)
as compared with interventions targeting at least one source of self-efficacy (k= 260). However,
descriptively, the effect sizes differ clearly in their size. Interventions targeting at least one of the sources
of self-efficacy reached considerably larger changes in teacher self-efficacy (g =0.53, RVE SE = 0.05;
CI =[0.42, 0.63]) than interventions targeting only knowledge (g = 0.27, RVE SE = 0.34, CI = [-0.55,
1.09)). Interventions that included a moment of reflection produced significantly greater changes in
teacher self-efficacy (g = 0.71, RVE SE = 0.11, CI = [0.50, 0.93] than interventions without such a
moment (g = 0.29, RVE SE=0.10, CI=[0.10, 0.49]). Regarding the interventions’ durations, there was
no linear effect of hours of intervention on the interventions’ effect size (p = 0.32). The intercept
(representing the effect of the intervention with 0.5 hours) was g =0.31 (RVE SE = 0.16, CI = [-0.02,
0.64), and the slope (representing the additional effect of every additional hour) was g = 0.01 (RVE SE
=0.01, CI=[-0.01, 0.02]). However, looking at the frequency distributions of the durations, it becomes
clear that a linear regression might not be the best model to evaluate the moderating effect of intervention
durations. Therefore, the durations were recategorized according to the quartiles, resulting in
interventions lasting 0.5-6 hours (k = 38), 7-18 hours (k= 36), 19-30 hours (k= 29), and 31-210 hours
(k = 27). Consequently, a significant difference between the different categories of duration arose
(p = 0.04). The biggest changes were evident in interventions lasting 19-30 hours (g = 0.69, RVE SE =
0.15, CI = [0.37, 1.02]) and interventions lasting 7-18 hours (g = 0.61, RVE SE = 0.11, CI = [0.35,
0.86]). The smallest changes appeared in interventions lasting 0.5—6 hours (g = 0.25, RVE SE = 0.06,
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CI = [0.12, 0.39]). The effects of interventions lasting 31-210 hours were g = 0.43 (RVE SE = 0.1,
CI=[0.23, 0.64]). The period between measurement points captured in weeks did not significantly
moderate the effects (p = 0.06). Periods of less than one week on average had an effect of g=0.67 (RVE
SE=0.11, CI =[0.44, 0.88]). With every additional week, the effect decreased on average at g =-0.01
(RVE SE =0.01, CI =[-0.02, 0.00]).
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Table 12. Results of Meta-Regression Analyses Regarding Study Quality

Variable n k g SE 95% CI df 0 p
Study quality sum score 115 318 3018.20%** 18
intercept 0.37 0.07 [0.22, 0.52] 52.38 <.0001
slope 0.05 0.04 [-0.03, 0.13] 51.11 18
Study quality: assignment 115 318 3092.26%** .35
not randomized 87 238 0.45 0.04 [0.37,0.53] 84.76 <.0001
randomized 28 80 0.09 0.10 [-0.10, 0.28] 43.33 .35
Study quality: control 115 318 3146.50%** 40
group
no 79 231 0.49 0.04 [0.40, 0.57] 77.10 <.0001
yes 36 87 -0.07 0.08 [-0.22, 0.09] 63.17 40
Study quality: reliability 1152 318 3085.96%*** .66
not reported 36 97 0.48 0.07 [0.34, 0.61] 18.45 <.0001
lower than 0.8 29 45 -0.07 0.11 [-0.31,0.17] 14.5 .53
0.8 and more 73 176 0.01 0.08 [-0.18, 0.20] 9.04 .89
Study quality: intervention 115 318 3004.39%** <.01
described with details
no 42 134 0.35 0.05 [0.25, 0.44] 40.62 <.0001
yes 73 184 0.20 0.07 [0.06, 0.34] 87.36 <.01

Note. n = number of studies; k£ = number of effect sizes. The first mentioned category is always the reference category.
a. Because some studies are represented in more than one category of this moderator, the total sum of the categories does not add up to the number given here.
skskosk

‘p <.001.
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Table 13. Results of Meta-Regression Analyses Regarding the Robustness Checks

Moderator variables n k g SE 95% CI df 0 p
Used scale 115 318 3146.10%** .98
TSES 99 289 047  0.04 [0.39,0.55] 96.13 <.0001
other 16 29 0.00 0.10 [-0.20,0.21] 20.02 .98
Domain of TSE 1152 318 3121.42%%* .09
overall 56 75 0.50  0.04 [0.42,0.58] 94.22 <.0001
classroom management self-efficacy 74 94 -0.04 0.02 [-0.09,0.01] 14.23 A3
instructional strategies self-efficacy 65 82 -0.02  0.03 [-0.08, 0.04] 14.20 41
student engagement self-efficacy 56 67 -0.07 0.03 [-0.14, 0.00] 16.46 .06
Knowledge vs. Sources 1032 284 2249.65%** .52
only knowledge targeted in interventions 9 24 0.27 0.34 [-0.55,1.09] 6.1 45
at least one source targeted in interventions 97 260 0.25 0.37 [-0.68,1.18] 5.34 .52
Moment of reflection 105% 294 2288.25%** <.05
no 53 152 029  0.09 [0.10,0.49] 32.05 <.01
yes 56 142 042  0.18 [0.00,0.84] 8.18 <.05
Intervention duration linear 48 130 024 32%** 32
intercept 0.31 0.16 [-0.02, 0.64] 25.93 .07
slope 0.01 0.01 [-0.01,0.02] 2.92 32
Intervention duration categorized 48* 130 <0.05
0.5 to 6 hours 11 38 025 0.06 [0.12,0.39] 8.99 <0.01
7 to 18 hours 13 36 0.35 0.14 [0.00,0.70] 5.53 <0.05
19 to 30 hours 12 29 044 0.16 [0.10,0.78] 19.69 <0.05
max. 210 hours 13 27 0.18  0.11 [-0.06, 0.42] 20.49 A3
Period between measurement points in weeks 96 273 2654.82%** .06
intercept 0.67 0.11 [0.44,0.88] 45.97 <0.0001
slope -0.01  0.01 [-0.02,0.00] 25.75 .06

Note. n = number of studies; £ = number of effect sizes. The first mentioned category is always the reference category.
a. Because some studies are represented in more than one category of this moderator, the total sum of the categories does not add up to the number given here.
skskek

‘p <.001.
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7.3.6 The Role of the Sources for Interventions’ Success (RQ 1.2)

First, it was evaluated whether mastery experiences, in general, moderate the interventions’
effects. Interventions that included mastery experiences (g = 0.51, RVE SE = 0.05, CI =[0.42, 0.61])
did not, descriptively or significantly (p = 0.40), differ from interventions without mastery experiences
(g = 0.54, RVE SE = 0.05, CI = [0.43, 0.66])"*. In a next step, interventions targeting only one source
were analyzed. Interventions targeting either only mastery experiences (k = 35), only vicarious
experiences (k = 17), or only social persuasion (k = 14) did not significantly differ from each other
(p = 0.16)."° Descriptively, interventions targeting only vicarious experiences showed the largest effects
(g= 0.83, RVE SE = 0.20, CI = [0.33, 1.33]), followed by interventions targeting only mastery
experiences (g = 0.43, RVE SE = 0.09, CI = [0.25, 0.62]) and interventions targeting only social
persuasion (g = 0.35, RVE SE =0.07, CI=[0.17, 0.53]).

In addition, it was investigated whether the interventions’ effects differ between interventions
targeting only one specific source and interventions targeting this source in combination with other
sources. There was no significant difference for all three models contrasting mastery experiences,
vicarious experiences, and social persuasion as single sources and in combination (p = 0.60, p = 0.53,
p= 0.12). A descriptively slightly larger effect size can be found for interventions where mastery
experiences are not accompanied by other sources (g = 0.58, RVE SE = 0.14, CI = [0.26, 0.91]), in
contrast with interventions targeting mastery experiences in combination with other sources (g = 0.49,
RVE SE = 0.06, CI =[0.37, 0.62]). The same picture appears when comparing interventions targeting
only vicarious experiences (g = 0.61, RVE SE = 0.13, CI = [0.21, 1.01]) and interventions targeting
vicarious experiences in combination with other sources (g = 0.51, RVE SE = 0.05, CI =[0.40, 0.62]).
In contrast, interventions targeting only social persuasion (g = 0.34, RVE SE =0.07, CI =[0.17, 0.53])
are less effective than interventions targeting social persuasion in combination (g = 0.51, RVE
SE =0.06, CI = [0.40, 0.63]). All the results from these moderation analyses are reported in Table 14.
Average effect sizes for each source and source combination as a subgroup are displayed for further

information in Table 15.

14 In the text we report the absolute effect size, the according standard error and the confidence interval for each
category. This was done by making the respective category the reference category in the meta-regression.
15 No intervention targeted only physiological and emotional reactions (see Table 11).
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Table 14. Overall Effect of Interventions and Results From Meta-Regression Analyses Regarding Career Stage and Targeted Sources (RQ 1.1-1.3)

n k g SE 95% CI df Q p
Overall effect (random effects model) 115 318 047 0.04 [0.40,0.54] 112 3146.55%** <.0001
Moderator variables
Career stage 111 302 2865.49%** .50
in-service teachers (IST) 52 123 048 0.05 [0.37,0.59] 49.9 <.0001
pre-service teachers (PST) 59 179 -0.05 0.07 [-0.19, 0.09] 104.45 .50
Mastery experiences 972 260 2004.9472*** (.40
targeted in intervention 78 208 0.51 0.05 [0.42,0.61] 78.87 <0.0001
not targeted in intervention 22 52 0.03 0.03 [-0.07,0.13] 2.9 0.40
Single sources targeted 26* 66 412.91%** .16
only mastery experiences (MEO) 14 35 043  0.09 [0.25,0.62] 12.58 <.001
only social persuasion (SPO) 6 14 -0.08 0.11 [-0.33,0.17] 9.09 A48
only vicarious experiences (VEO) 7 17 040 0.20 [-0.12,0.92] 4.94 A1
Mastery experiences targeted 78? 208 1694.33%** .60
alone 14 35 058 0.14 [0.26,0.91] 7.66 <.01
in combination 67 173 -0.09 0.16 [-0.54,0.36] 4.09 .60
Vicarious experiences targeted 59 163 1169.76%** 53
alone 7 17 0.61 0.13 [0.21, 1.01] 3.44 .01
in combination 52 146 -0.10 0.13 [-0.89,0.69] 1.47 .53
Social persuasion targeted 76 200 1545.56%** A2
alone 6 14 035 0.07 [0.17,0.53] 4.97 <0.01
in combination 70 186 0.16 0.09 [-0.06,0.39] 5.85 A2

Note. n = number of studies; k = number of effect sizes. Values are displayed in dependency; the first mentioned category is always the reference category.

a. Because some studies are represented in more than one category of this moderator, the total sum of the categories does not add up to the number given here.

wHkp < 001

Study 1: Promoting Teacher Self-Efficacy Through Interventions. A Meta-Analysis and Systematic Review | 52



Table 15. Average Effect Size for Each Source (Combination)

source combinations® n k g SE df CI p
mastery experiences + vicarious experiences + social persuasion 40 111 0.51 0.07 38.34 [0.38,0.65] <.0001
mastery experiences + social persuasion 21 46 0.54 0.14  19.98 [0.25,0.84] <.0001
vicarious experiences + social persuasion 6 16 0.34 0.02 234 [0.26, 0.42] <0.01
mastery experiences + vicarious experiences + social persuasion + physiological and 3 7 0.25 0.17 1.72 [-0.59, 1.09] 0.29

emotional reactions
mastery experiences + vicarious experiences 4 7 0.43 0.07 234 [0.17,0.70] <0.05
vicarious experiences + social persuasion + physiological and emotional reactions 2 4 0.70 0.01 1 [0.51, 0.88] <0.05
mastery experiences + social persuasion + physiological and emotional reactions 2 2 1.34 0.18 1 [-0.93,3.72] 0.08

Alone vs. in combination
mastery experiences only 14 35 0.39 0.08 12.19  [0.20,0.57] <0.001
mastery experiences in combination 64 173  0.52 0.06 6549 [0.40, 0.64] <0.0001
vicarious experiences only 7 17 0.98 0.26 592 [0.35,1.61] <0.01
vicarious experiences in combination 52 146 047 0.05 52.05 [0.37,0.57] <0.0001
social persuasion only 6 14 0.37 0.06 3.75 [0.20, 0.53] <0.01
social persuasion in combination 70 186  0.51 0.06 6843 [0.40,0.63] <0.0001
physiological and emotional reactions in combination 8 14 0.64 0.18 6.84 [0.22, 1.06] <0.01

Note. These are the averaged effect sizes for each source, respectively, source combinations. Sources or source combinations that only appeared once or never are

not reported here.

a. Source combinations are displayed in descending order based on the frequency of the effect sizes.
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7.3.7 Promoting Teacher Self-Efficacy in Different Career Stages (RQ 1.3)

Four studies had mixed samples with pre-service and in-service teachers without stating
separate effect sizes for each group. As it is not possible to draw any conclusions for the role of the
career stage from these studies, these four studies were excluded from the moderator analysis on
different career stages. As reported in Table 14, the results showed no significant differences between
pre-service and in-service teachers in their gains in teacher self-efficacy after the interventions
(p = 0.50). Descriptively, the interventions’ effects were slightly larger for samples with in-service
teachers (g = 0.48, RVE SE = 0.05, CI = [0.37, 0.59]) than for pre-service teachers (g = 0.43, RVE
SE =0.05, CI =[0.34, 0.53]).

7.3.8 The Interaction of Career Stages and Sources (RQ 1.4)

In order to examine whether different sources of self-efficacy may be differently important for
teachers depending on their career stage, four interaction models were analyzed (see Table 16). The first
model evaluated whether there is an interaction between career stages and interventions targeting
vicarious experiences alone or in combination. There was no significant interaction (p = 0.92). However,
in all categories, the degrees of freedom were below four, pointing to caution with interpretability
(Tanner-Smith et al., 2016). Descriptively, in-service teachers profit more from interventions targeting
vicarious experiences alone (g = 0.62, RVE SE = 0.27, CI = [-0.84, 2.08]) than from interventions
targeting vicarious experiences in combination (g = 0.44, RVE SE = 0.07, CI1=[0.31, 0.58]). The same
is true for pre-service teachers. However, for them, the difference in teacher self-efficacy gains between
interventions targeting vicarious experiences alone (g = 0.55, RVE SE = 0.11, CI = [0.16, 0.94]) and
interventions targeting vicarious experiences in combination (g = 0.49, RVE SE = 0.07, CI = [0.35,
0.63]) is much smaller. There was no significant interaction between career stages and interventions
targeting social persuasion alone or in combination (p = 0.01). Compared with the first model, however,
the descriptive results look different. Pre-service and in-service teachers report more gains in teacher
self-efficacy in interventions targeting social persuasion in combination (for pre-service teachers:
2=0.44, RVE SE=0.08, CI=[0.29, 0.59]; for in-service teachers: g=0.55, RVE SE=0.08, CI=[0.40,
0.70]). The changes in interventions targeting social persuasion alone are g = 0.25 (RVE SE = 0.00,
CI=[0.24, 0.27]) for pre-service teachers and g =0.37 (RVE SE=0.08, CI =[0.14, 0.60]) for in-service

teachers.

In a third step, it was evaluated whether pre-service teachers benefit more from the combination
of mastery experiences and social persuasion than in-service teachers. No significant moderating effect
was found (p = 0.24). In-service teachers (g = 0.73, RVE SE = 0.26, CI = [0.14, 1.31]) benefited
descriptively more from this combination than pre-service teachers (g = 0.38, RVE SE = 0.12,
CI=10.11, 0.65]).
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There was no interaction effect in the fourth model evaluating the role of interventions targeting
mastery experiences alone or in combination for the two different career stages (p = 0.33). Again, the
degrees of freedom were below four in all categories, pointing to caution with interpretability (Tanner-
Smith et al., 2016). At least descriptively, in-service teachers profit more from combined mastery
experiences (g =0.57, RVE SE=0.09, CI=[0.38, 0.76]) than from mastery experiences alone (g =0.35,
RVE SE = 0.12, CI = [-0.25, 0.94]). Pre-service teachers, in contrast, benefit more from mastery
experiences alone (g =0.62, RVE SE=0.11, CI =[0.35, 0.88]) than from combined mastery experiences
(g=0.40, RVE SE =0.07, CI =[0.25, 0.54]).
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Table 16. Results of Meta-Regression Analysis Regarding the Interaction Between Career Stages and Targeted Sources (RQ 1.4)

Interaction n k g SE 95% CI df 0 P
Interaction career stage * vicarious experiences 56° 156 1046.46%** 92
IST * vicarious experiences alone 3 3 0.62 0.26 [-0.84, 2.08] 1.6 18
IST * vicarious experiences in combination 25 64 -0.17 0.27 [-1.85,1.50] 1.47 .61
PST * vicarious experiences alone 3 11 -0.07 0.29 [-1.09,0.96] 2.5 .84
PST * vicarious experiences in combination 27 78 0.11 0.29 [-1.13, 1.36] 1.99 73
Interaction career stage * social persuasion 75 197 1439.06*** .01
IST * social persuasion alone 5 12 0.37 0.08 [0.14, 0.60] 3.97 .01
IST * social persuasion in combination 36 83 0.18 0.12 [-0.13, 0.49] 5.16 .19
PST * social persuasion alone 1 2 -0.12 0.08 [-0.34,0.10] 4.39 22
PST * social persuasion in combination 33 100 0.01 0.14 [-0.32, 0.33] 7.08 .96
Interaction career stage * mastery experiences 77 205 1597.49*** 33
IST * mastery experiences alone 3 5 0.35 0.12 [-0.25, 0.94] 1.75 A2
IST * mastery experiences in combination 33 73 0.22 0.10 [-0.43, 0.86] 1.41 21
PST * mastery experiences alone 11 30 0.27 0.16 [-0.24,0.78]  3.10 .20
PST * mastery experiences in combination 33 97 -0.44 0.17 [-1.05,0.17] 2.43 10
Subgroup mastery experiences & social persuasion 21 46 461.66%** 24
IST * me/sp 10 18 0.73 0.26 [0.14, 1.31] 8.99 .02
PST * me/sp 11 28 -0.35 0.29 [-0.95, 0.25] 18.77 24

Note. n = number of studies; k = number of effect sizes. The first mentioned category is always the reference category. IST = in-service teachers; PST= pre-service
teachers; me/sp = mastery experiences and social persuasion. Numbers of studies and effect sizes differ from the numbers of the single sources in Table 14 because
studies with a mixed sample of pre-service and in-service teachers were ignored in this analysis.

a. Because some studies are represented in more than one category of this moderator, the total sum of the categories does not add up to the number given here.
**Ep <.001.
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7.3.9 Publication Bias

The funnel plot in Figure 5 looks asymmetrical. Studies with negative effect sizes and larger
standard errors seem to be missing. Four of the five most extreme points (indicated by the numbered
effect sizes) are located on the funnel plot’s right side. The funnel plot represents the quite large sample

sizes (M = 98.1) in the studies.

Figure 5. Funnel Plot of the Effect Sizes for Interventions Promoting Teacher Self-Efficacy
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Note. The five most extreme effect sizes are indicated by their respective number.

To retrieve statistical information about the funnel plot’s symmetry, precision-effect tests
(Stanley & Doucouliagos, 2014) were applied although they could not take into account the dependency
among the correlated effect size. The Egger regression test (1997) was significant (p < 0.0001),
indicating asymmetry in the funnel plot. Following, the PEESE (precision-effect estimate with SE) was
conducted. The PEESE was significant as well (p < 0.0001). Its limit estimate can be cautiously
interpreted as the publication bias-adjusted average true effect (b = 0.29, CI = [0.24, 0.33]).

There was no significant difference in the effects based on the publication types (p = 0.66). The
publication type “other” produced the biggest effect sizes (g =0.55, RVE SE =0.25, C1=[-0.24, 1.33].
Published articles reported slightly larger effect sizes (g = 0.48, RVE SE = 0.04, CI =[0.40, 0.56]) than
dissertations (g = 0.39, RVE SE = 0.09, CI =[0.21, 0.57]).
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8 Study 2: Exploring the Context-Specificity of Teacher Self-

Efficacy'

8.1 The Present Study

Bandura’s (1997) model of the triadic reciprocal causation suggests that different contexts
( = environmental factors) can impact the level of self-efficacy. In the field of teacher self-efficacy
research, such contextual influences have received limited attention (Fackler & Malmberg, 2016;
Klassen et al., 2011; Thommen et al., 2022). When context factors are considered, they are typically
studied with research designs that analyze differences between teachers (e.g., principal’s leadership
style in Bellibas & Liu, 2017). Study 2, therefore, investigates whether such context-specific variations
also exist within teachers. Furthermore, it examines whether characteristics of the classes—such as
students' behavior or achievement—serve as meaningful predictors of teacher self-efficacy at the

classroom level.
The research questions under investigation are:

RQ 2.1: To what extent does teachers’ self-efficacy in the three domains of IS, SE, and

CM vary across classrooms?

RQ 2.2: To what extent do behavioral, demographic, and achievement class
characteristics predict teachers’ class-specific self-efficacy regarding the domains of IS,

SE, and CM?

Since little research has been conducted in this area to date, an exploratory approach was chosen and

no hypotheses were specified.
8.2 Method

The study was pre-registered on Open Science Framework (OSF) prior to data analysis

(https://osf.io/uk2xq). Table A 6 reports deviations from the pre-registration, including the

corresponding rationales and possible consequences. One genuine deviation from the pre-registration
is that the final sample size of teachers was considerably smaller than the estimated sample size.
Therefore, issues regarding statistical power and possible overestimation of significance (e.g., Hox &

McNeish, 2020; McNeish & Stapleton, 2016) were considered in the interpretation of the results.

16 This chapter is based on an unpublished working paper co-authored by Janina Tischner, Doris Holzberger,
Terrence D. Jorgensen and Marjolein Zee. It has been reviewed and revised for this dissertation.
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8.2.1 Participants and Procedure

Data collection has been registered at the ethics committee of the University of Amsterdam
under 2021-CDE-13840. The data were collected between March and June 2022 by two master’s
students as part of their master’s theses. Students used their personal networks and school lists to recruit

teachers. All participants gave their consent to participate.

In total, 26 teachers from schools in urban areas in the central part of the Netherlands gave their
consent and completed questionnaires about their TSE for three of their classes!’. There was no missing
data from the teachers. Additionally, 1,326 students in these classes answered questionnaires regarding
their demographics, behavior, and perceptions of the corresponding teacher. The only missing data for
students appeared within the engagement questionnaire. Forty-two students (3.2%) did not answer the
questions regarding their engagement at all, so they were excluded from the calculation of the class
engagement means. Accordingly, in the dataset analyzed, there were no missing values at the class
level. The teachers were, on average, 41.35 years old (SD = 13.06) and had a mean teaching experience
of 18.35 years (SD = 12.21). In total, 65.4% were male. Most of the teachers worked five days per week
as teachers. The average number of working hours per week was 35.19 (SD = 8.4; range = 18 — 55
hours). For 24 of the 26 teachers, the three classes were in the same subject they taught; the remaining

two teachers had one class that differed in subject from the other two classes (see Table A 7).

The 1,326 students belonged to 74 different classes. They were, on average, 15.27 years old
(SD = 1.53). In total, 51.6% identified as male, 46.5% as female, and 1.9% as non-binary or different.
77.0% reported Dutch as their primary ethnicity, 12.8% reported a Turkish, Moroccan, or Surinamese
ethnic background and 10.01% a different background. Of all students, 71.0% spoke one language at
home, 29.0% reported growing up multilingually.

8.2.2 Instruments

To avoid common method bias, a multi-informant approach was used in this study, where some

variables were answered by students and others by the participating teachers (Podsakoff et al., 2012).

Teachers’ Classroom-Specific Sense of Self-Efficacy

Teachers’ perceptions of their self-efficacy in each of the three selected classrooms were
measured with the Dutch version of the Teachers’ Sense of Efficacy Scale on a Likert scale ranging
from 1 (not at all) to 7 (absolutely well) (TSES; Tschannen-Moran & Woolfolk Hoy, 2001; Zee,
Koomen, et al., 2016). The class-specific adaption forced teachers to answer each item according to one
specific class (see Table A 8). The TSES investigates TSE across the three domains of IS, SE, and CM.
A confirmatory factor analysis supported the three-factor solution of the Dutch version of the TSES

17 However, one teacher only reported on one class and two teachers only on two classes.
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(https://osf.io/zxcvt/). Following Geldhof et al. (2014), level-specific reliability estimates were
calculated using multilevel confirmatory factor analysis (see Table 17). The within-level alphas
indicated acceptable to good internal consistency of the subscales on the within-level. The between-
level alphas indicated a high reliability of the subscales on the between-level. However, the small cluster

size may have led to an overestimation of the between-level reliabilities (Geldhof et al., 2014).

Table 17. Item Examples and Internal Consistencies of the Used Scales

Scale No. of Item example Within- Between-
Items level a level o
TSE for How well can you provide appropriate
instructional 4 challenges for students who are good 0.69 0.80
strategies learners?
TSE for classroom How well do you succeed in getting
4 0.80 0.91
management students to follow class rules?
To what extent do you succeed in
TSE fi tudent . . .
or student 4 helping students begin to find learning 0.76 0.91
engagement .
important?

How often do you experience negative

Class misbehavior 3 . . . o 0.90 0.85
interactions with students in this class?

Behavioral 6 During this teacher’s lesson, I listen very 0.84 0.96

engagement well.

Emotional 5 When jve work on something in this 0.75 0.94

engagement teacher’s classes, I get bored.

Behavioral Composition

Teachers’ perceived amount of class misbehavior was measured using a Dutch version of a
scale originally developed by Tsouloupas et al. (2010) and adapted by Zee, de Jong, and Koomen
(2016). Responses were rated on a scale from 1 (never) to 5 (almost always) (see Table A 9). Internal

consistency of the scale was excellent (see Table 17).

To evaluate students’ engagement in class, the students answered the short version of the
Engagement Versus Disaffection with Learning Scale (Skinner et al., 2008; Zee & Koomen, 2020; see
Table A 10; Likert scale: 1 (no, that is not true) to 5 (yes, that is definitely true)). The Behavioral
Engagement subscale captures students’ attention in a typical lesson taught by a specific teacher. The
Emotional Engagement subscale measures students’ attitudes during a typical lesson with the
corresponding teacher. Similar to previous studies using this scale, the data from this study supported a
two-factor model after removing one Emotional Engagement item with a low factor loading (see, for
example, Roorda et al., 2019). Internal consistency scores were acceptable to excellent for both

subscales (see Table 17).
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Demographic Composition
The percentage of boys per class was calculated based on students’ responses about their
gender. At the time of data collection (end of the school year), teachers had good knowledge of the

classes. They reported the number of students with a migration background per class.

Achievement Composition
Based on students individual grades (1 (very poor) to 10 (excellent)), a mean grade per class

was calculated.

Teacher-Level Covariates

According to current research, demographic characteristics of teachers such as gender, age, and
years of experience have little to no influence on the level of teacher self-efficacy (e.g., H. Y. Cheung,
2008; Fackler et al., 2021; Gkolia et al., 2016; Klassen & Chiu, 2010; Lauermann & Berger, 2021;
Lazarides et al., 2020; Malinen et al., 2024; Perera et al., 2019; Raudenbush et al., 1992; Ross et al.,
1996; Skaalvik & Skaalvik, 2011; Zee et al., 2018). Nevertheless, to control for possible confoundings
on the between-level, teachers’ gender (0 = male; 1 = female), age, and years of teaching experience

were included as teacher covariates.

8.2.3 Data Analyses

The study approach resulted in a nested data structure, depicted in Figure 6, with classes
(Level 1) nested within teachers (Level 2). Therefore, multilevel regression analyses were applied to
answer the research questions using the software Mplus 8.3 (Muthén & Muthén, 1998-2017). Manually
constructed scale means for all outcome and predictor variables measured with a scale were used as this
approach has been shown to be especially suitable for multilevel studies with small cluster sizes and a

small number of clusters (Asparouhov & Muthén, 2019; Liidtke et al., 2008).

Figure 6. Structure of the Dataset

teacher 1 teacher 2

= =

s class s class iZI class o class iZ| class H'-EI class

sz 1.1 aze 12 az:z 1.3 aas 2.1 az: 22 a2 23

To address the first research question, intraclass correlations (ICC) based on an unconditional
random-intercept model for TSE for IS, CM, and SE were calculated to determine the variance

components within and between teachers. The ICC (p) indicates how much of the total variance in TSE
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is attributable to variance between teachers. ICC values range from 0 to 1. The closer to 1, the more

different the TSE estimations are between teachers, but the more similar they are within teachers.

2
O'U0

p= 5
op, + of

* 0y, = variance between teachers

02 = variance within teachers

To address the second research question, one multivariate random intercept model with the
three domains of TSE as outcomes was constructed. All behavioral, demographic, and achievement
characteristics from the classes were included as predictors on the within-level (class-level, Level 1)
and the between-level (teacher-level, Level 2). To decompose the effects of these Level-1 predictors
into within- and between-teacher components, latent mean centering was applied, which has been
recommended for multilevel studies with small cluster sizes (Asparouhov & Muthén, 2019; Liidtke et
al., 2011). Accordingly, each between-level coefficient is interpreted as the degree to which two
teachers’ average TSE for one domain (across classes they teach) is expected to differ when their class-
level predictor’s average differs by 1 unit. Likewise, each within-level coefficient is interpreted as the
degree to which a teacher’s TSE for a particular class is expected to differ from their own average
across classes they teach, when the class-level predictor for that class differs by 1 unit from the teacher’s
latent average. For example, a within-level slope represents the degree to which a teacher’s TSE is
expected to differ between 2 classes they teach, when their class-level predictor differs by 1 unit from
the teacher’s latent average. Additionally, between-level covariates — teacher gender, age, and years
of experience — were included. An exemplary full multilevel model for the domain TSE for CM is

depicted below:
TSM(CM);; = Bo; + B1(grade;; — grade ;) + B,(gen;; — gen ;) + B3(mig;; — Tig ;)
+ Bi(emo;; —emo ;) + Bs(beh;; — beh ;) + Bs(misb;; — musb ;) + B, grade
+ BgBen j + BoMmig j + B19€MO ; + Py beh ; + Brmusb ; + Bistgen; + Byaage;
+ Bisexp; + &;j.

The subscript i refers to individual classes (Level 1), j refers to teachers (Level 2). The random
intercept of TSE for CM (B, ;) varies across teachers, accounting for similarity of TSE for CM among
classes taught by the same teacher. The multivariate model includes analogous coefficients for the other
TSE domains, and residual covariances among the domains are also estimated (available at

https://osf.io/zxcvt, but not reported as they are not of interest).
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All parameter estimates in this model were based on a maximum likelihood estimation (MLR
estimator in Mplus) with robust standard errors. The Mplus syntax files are provided on OSF

(https://osf.io/zxcvt).

8.3 Results
8.3.1 Descriptive Statistics

Table 18 shows the means, standard deviations, ICCs, and correlations of all predictor and

outcome variables on the within- and the between-level.

With regard to the class characteristics, the majority of the variance was located within teachers
for the variables behavioral engagement (ICC = .24), class misbehavior (ICC = .15), and percentage of
boys (ICC = .16). The opposite was true for migration background (ICC = .94), where most of the
variance appeared between teachers. Finally, for emotional engagement and mean grade, the variance

was almost equally split between and within teachers (ICC = .50, respectively, .54).

At the within-teacher level, emotional engagement, class misbehavior, and mean grade were
correlated with TSE for IS, CM, and SE in the expected directions. All these correlations were
statistically significant, except for the correlation between emotional engagement and TSE for IS. None
of the other class characteristics were significantly correlated with TSE. At the between-teacher level,
virtually none of the class characteristics were significantly correlated with TSE. Also, none of the
covariates were significantly related to TSE. As the three domains of TSE and several of the class
characteristics were highly correlated with each other, a multivariate regression model was necessary

to partial out potential confounders and investigate the individual influences of each class characteristic.

Figure 7 displays for each teacher their TSE means per class and per domain. The visual
inspection suggests three types of TSE variations across the teachers: The first type shows a clear profile
of the three domains of TSE that is visible in all three classes with clear quantitative differences between
the classes (e.g., teachers 18 and 19). The second type shows no clear differences between the classes
(e.g., teachers 3,7, 15, 2). For the third type no clear profile of the three domains is visible, the level of

self-efficacy in each domain seems to depend more on the class (e.g., teacher 1, 14, 25).
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Table 18. Descriptive Statistics and Correlations

Variable 1 2 3 4 5 6 7 8 9 10 11 12
Behavioral Characteristics 1. Emotional Engagement® \ .65% -.34 —.18 28 .29 35 .34 17 =12 —-.11 -.01
2. Behavioral Engagement® .64%* \ -.01 -.02 21 31 28 42 24 -32 -.29 —-.16
3. Class Misbehavior® =27 -.04 .57 —.18 -.34 14 -.05 14 .08 =74 -.82
Demographic Characteristics 4. Migrant Background® .19 S8 19 -.50 —-.64* 33 .16 23 .01 —41%*  —4%*
5. Percentage of Boys® 20 .08 15 -.02 .30 -.21 -.27 -.13 —.48 17 .20
Achievement Characteristics 6. Mean Grade® A3 A1 =39*%* 07 -.09 .02 .09 -.09 -.03 .19 .30
Teacher Self-Efficacy 7. TSE for IS 21 .00 —A47¥%  —14 -.12 32% \ .80 .59 A5 .10 .04
8. TSE for SE 36%* .06 =.59%*% —-20 —-.14 53FF 65k T~ 74 -.05 23 21
9. TSE for CM 38* 18 —67** —10 -.21 J39%*  56%*F  66%* —.10 .19 17
Teacher Covariates 10. Teacher Gender® - - - - - - - - - —-.11 —-.14
11. Teacher Age - - - - - - - - - - \ OT7**
12. Years of Experience - - - - - - - - - - -
Descriptive Statistics M 3.77 3.67 1.87 26.78  52.09  6.67 5.47 5.17 5.75 - 4135 18.35
SDy 0.29 0.29 0.69 8.05 17.34  0.49 0.40 0.60 0.60 - - -
SDy 0.29 0.16 0.29 3228  7.36 0.54 0.54 0.54 0.55 - 12.81  11.98
ICC .50 24 15 .94 A5 .54 .64 45 45 - - -

Note. Below the diagonal, the correlations are presented on the within-level. The correlations above the diagonal are on the between-level.

*This variable has been reported by students. *This variable has been reported by teachers. °0 = male, 1 = female.

** two-tailed p < .01 * two-tailed p < .05, but p values may not be trustworthy because the correlations estimated in Mplus exceeded the number of Level-2

observations (yielding a warning about standard errors being untrustworthy).
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Figure 7. Means of Teacher Self-Efficacy Within Teachers Across Domains and Classes
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8.3.2 Intraclass Correlation

The ICCs based on the unconditional random-intercept model were 0.40 for TSE for SE, 0.61
for TSE for IS, and 0.37 for TSE for CM. As estimates of level-2 variance based on small cluster sizes
have been found to be overestimated (McNeish & Stapleton, 2016), it can be cautiously concluded that
at least 60%, 39%, and 63% of the variance in TSE in these respective domains is due to differences

within teachers themselves, respectively, due to differences between their classes.
8.3.3 Class Characteristics as Predictors for Teacher Self-Efficacy

The multivariate random intercept model explained between 27% (TSE for IS) and 54% (TSE
for SE and TSE for CM) of within-teacher variance, that is, teachers’ class-specific variations in TSE

(see Table 19).

From the two student-reported dimensions of engagement (emotional and behavioral
engagement), only emotional engagement was significantly associated with the domain TSE for SE.
When emotional engagement in a specific class was one unit higher than a teacher’s latent average
across their classes, the TSE for SE in that class increased by 0.80 scale points (p = .000). Additionally,
perceived class misbehavior was significantly and negatively related to all three domains of TSE
(IS: b=-0.19, p=.041, SE: b=-0.28, p = .004, CM: b = —0.45, p = .000). This means that the more a
class deviated in its misbehavior from a teacher’s other classes, the more negatively teachers rated their

self-efficacy for that particular classroom.

The percentage of students with a migration background was not significantly related to any of
the three domains of TSE. However, the percentage of boys significantly predicted TSE for CM. With
1% more boys in a class than a teacher’s average, the TSE for CM dropped by .01 scale points (p = .019).
In addition, the mean grade level of a class was significantly positively related to TSE for SE (b = 0.42,
p = .003). On the between-level none of the class characteristics and none of the covariates was
significantly related to TSE for SE and TSE for CM. However, teachers reported significantly higher
TSE for IS when students in general reported more behavioral engagement (b = 1.48, p = .047) or when
the teachers themselves were female (b = 0.41, p = .024) or older (b = 0.15, p = .010). Between-level
effects were not the primary focus of our research questions, but they were necessary to estimate as a

side effect of latent mean centering (Asparouhov & Muthén, 2019; Liidtke et al., 2011).
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Table 19. Multivariate Model Using Class Characteristics as Predictors for Teacher Self-Efficacy
(RQ 2.2)

Predictor Class-specific TSE Class-specific TSE for Class-specific TSE
for IS SE for CM
b (SE) b*(SE) b(SE) b*(SE) b(SE) b*(SE)

Within-level
Behavioral characteristics

Emotional engagement® 0.30 0.22 0.80%* 0.38%* 0.50 0.24
(0.19)  (0.15) (0.22) (0.11) (0.35) (0.16)

Behavioral engagement® -0.20 —0.14 -0.36 —-0.17 0.12 0.06
(0.19) (0.14) (0.27) (0.13) (0.30) (0.15)

Class misbehavior® -0.19* —0.33* -0.28*% —0.32* -0.45* -0.51*
0.11)  (0.17) 0.10)  (0.12) (0.09)  (0.09)

Demographic characteristics

Migrant background® 0.00 -0.03 -0.01 -0.09 -0.01  —0.08
0.01)  (0.12) (0.01) (0.11) (0.01) (0.13)

Percentage of boys® 0.00 —0.08 0.00 —0.13 -0.01* —0.18*
(0.00)  (0.13) (0.00)  (0.12) (0.00)  (0.08)

Achievement characteristics

Mean grade® 0.14 0.17 0.42% 0.35% 0.15 0.12
(0.12)  (0.14) (0.15) (0.13) (0.11)  (0.09)

Between-level
Behavioral characteristics

Emotional engagement® 0.99 0.53 1.66 0.88 2.12 1.10
(0.72)  (0.39) (2.22) (1.22) (3.66) (2.09)

Behavioral engagement® 1.48*  0.46%* 1.38 0.42 0.17 0.05
(0.88)  (0.27) (2.39)  (0.71) (4.22) (1.26)

Class misbehavior® 0.47 0.25 2.93 1.55 5.14 2.67
(1.69) (0.91) (5.37) (291 (8.65) (4.93)

Demographic characteristics

Migrant background® 0.02¢ 0.97* —-0.01 -0.41 -0.01 —0.84
(0.01) (0.57) (0.03)  (1.78) (0.05) (2.95)

Percentage of boys® 0.00 0.03 —-0.06 —0.84 -0.03 —0.40
(0.03) (0.37) (0.08)  (1.12) (0.11)  (1.55)

Achievement characteristics

Mean grade® 0.64° 0.64%* —-0.18 -0.17 -0.85 —0.83
(0.39)  (0.37) (1.09)  (1.09) (1.75)  (1.85)

Teacher Covariates

Teacher gender® 0.41*  0.37* —-0.14 —-0.12 0.01 0.01
(0.21)  (0.20) (0.52)  (0.46) (0.79)  (0.68)

Teacher age 0.15*  3.58* 0.04 0.87 -0.07 -1.52
(0.07) (1.52) (0.18)  (4.20) (0.29)  (6.98)

Years of experience -0.13 -2.89 0.03 0.75 0.18 3.84
(0.09) (1.97) (0.27)  (6.02) (0.43) (10.07)

Pseudo-R? statistics

R%yithin 27% (L11) 54% (L110) .54* (.09)
RPbetween 97* (.26) .88 (.57) .74 (1.01)

Note. All predictors are centered at the latent teacher-level mean. The focus of the present study is on
the within-level predictors, between-level predictors are included as a by-product of using latent-mean
centering, but between-level effects are not the focus of the current study. b are the unstandardized

slopes, b* represent the standardized slopes.
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* one-tailed p < .05, but p values may not be trustworthy because the parameters estimated in Mplus
exceeded the number of Level-2 observations (yielding a warning about standard errors being
untrustworthy).

TSE for IS = teacher self-efficacy for instructional strategies; TSE for SE = teacher self-efficacy for
student engagement; TSE for CM = teacher self-efficacy for classroom management.

*This variable has been reported by students.

°This variable has been reported by teachers.

°0 = male, 1 = female. ¢ p =.050.
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9 Discussion'®

The two empirical studies presented in this dissertation set out to address the central yet
underexplored question of teacher self-efficacy’s malleability. Despite its conceptual prominence in
educational psychology (see Chapter 3), empirical evidence on its malleability remains limited—
particularly with regard to key assumptions of socio-cognitive theory concerning the roles of (1) the
sources of self-efficacy, (2) teachers’ career stages, and (3) the context (Chapter 5; Fackler & Malmberg,
2016; Klassen et al., 2011; Kupers et al., 2023; Lauermann et al., 2020; D. B. Morris et al., 2017;
Thommen et al., 2022; Tschannen-Moran & Woolfolk Hoy, 2001).

To close this gap, two complementary empirical studies were conducted. Study 1 employed a
meta-analytic approach to synthesize findings from a wide range of intervention studies, analyzing how
the four sources of self-efficacy and teachers’ career stages impact intervention effects. Study 2 adopted
an exploratory, within-person design to examine whether teachers’ self-efficacy varies across the
different classes they teach, and to investigate which classroom characteristics are particularly

influential for their TSE.

Together, both studies not only tested key assumptions of socio-cognitive theory but also
generated practical insights for educational research, teacher education and training, and educational
administration. Researchers gain a clearer picture of where intervention research still falls short. Teacher
educators and professional development providers receive evidence-based guidance on how to foster
TSE. Educational administrators are offered a robust empirical foundation for making informed

decisions about future investments in teacher support and development.

The findings are encouraging as both studies demonstrated that teacher self-efficacy is a
malleable construct. Study 1 found that interventions addressing the sources of self-efficacy produced
larger intervention effects than studies without the sources; however, the intervention effects did not
differ significantly between different source combinations. Though the intervention characteristics
“moment of reflection” significantly impacted the intervention effects. Importantly, interventions were
equally effective for pre- and in-service teachers. Study 2 revealed that teachers’ self-efficacy for
classroom management and student engagement varied considerably within teachers across classes.

Particularly, the classes’ misbehavior had a negative relation to teachers’ self-efficacy beliefs.

The following sections discuss these findings in detail. First, the findings from Study 1 regarding
the overall effect of the interventions (RQ 1.1) and the robustness checks, including the analyses of

study quality, are discussed, as these findings serve as a foundation for the following analyses.

18 Parts of the discussion build on findings and formulations from the published meta-analysis (Téschner et al.,
2024) and the working paper on context-specific teacher self-efficacy (Téschner et al., in preparation). However,
the present chapter has been substantially adapted and partially rewritten to align with the overarching structure
and aims of this dissertation.
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Chapter 9.2 presents the discussion of the results regarding the role of the four sources of self-efficacy
(RQ 1.2), Chapter 9.3 contains the discussion of the role of the career stage (RQ 1.3) and the interactions
between career stage and the four sources of self-efficacy (RQ 1.4). In Chapter 9.4 the results regarding
the context-specificity of teacher self-efficacy (RQ 2.1 and RQ 2.2) are discussed. Chapter 9.5
synthesizes the results of both studies before Chapter 9.6 reflects the limitations of both studies. Finally,
Chapters 9.7 to 9.9 address implications for educational research, administration, and teacher education

and training practice.
9.1 The Effects of Interventions on Teacher Self-Efficacy (RQ 1.1)

Study 1 showed that teachers report, on average, significantly higher teacher self-efficacy beliefs
after interventions. Compared to the only other meta-analysis on the promotion of teacher self-efficacy
to date, the average effect size of g = 0.47 is somewhat smaller than the average effect of g = 0.68 in
Mok et al. (2023). However, this difference is quite reasonable as Study 1 included a broader range of
interventions and career stages, unlike Mok et al. (2023), who focused on specific individual support
activities and examined only pre-service and beginning teachers’ self-efficacy. As there are no other
meta-analyses on the promotion of teacher self-efficacy, it makes sense to compare the results to related
constructs, namely teacher burnout, teacher stress, and teacher well-being. Iancu et al. (2018) conducted
a meta-analysis of 23 controlled intervention studies aimed at reducing teacher burnout. Zarate et al.
(2019) analyzed the effects of 18 controlled mindfulness-based interventions on teacher stress and
burnout. Oliveira et al. (2021) evaluated the effects of 43 quasi-experimental and experimental studies
using social and emotional learning on teachers’ well-being and stress. All three meta-analyses included
only in-service teachers and found significant effects on enhancing well-being (g = 0.35 in Oliveira et
al., 2021), reducing teacher burnout (d = 0.18 in lancu et al., 2018; SMD = 0.33 in Zarate et al., 2019),
and reducing teacher stress (SMD = 0.53 in Zarate et al., 2019; g = 0.34 in Oliveira et al., 2021). Study
1’s average effect size of g = 0.47 and — for more comparability — the average effect size for studies
with a control group of g=0.42, exceed, with one exception, the effects of the mentioned meta-analyses,
which underline the promising effects of the reviewed interventions and, in general, the malleability of
teacher self-efficacy through intentional changes. Finally, the publication bias-adjusted effect of

g =0.29 is absolutely comparable with those of the previous meta-analyses on related constructs.

Several authors advise that intervention effect sizes should be considered in relation to their
costs (Harris, 2009; Kraft, 2020; Levin & Belfield, 2015). Many interventions in pre-service teacher
education, such as internships or specific video-based seminars, were part of the university program and
did not incur any extra costs (e.g., Gold et al., 2017; Michos et al., 2022; Weber et al., 2019). Especially
if pre-service teachers analyzed videos they took with their own devices, these interventions were almost
free of costs. Interventions with in-service teachers incur costs, for example, through the hours teachers
spend in other classrooms for lesson study or in paying external coaches. The costs for a lesson spent
by teachers in another classroom in the United States can be roughly calculated as follows: Based on the
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assumptions of public school teachers’ average salary of $65,090 per year (USA Facts, n.d.) and 36
weeks teaching 25 lessons per week, a single lesson costs $72.32. The literature on coaching costs
reports a range from $170 per contact hour to $400 per teacher (Barrett & Pas, 2020; Knight, 2012).
These exemplary costs of interventions promoting and enhancing in-service teachers’ self-efficacy are
well worth the investment when compared with the financial costs caused by teacher drop-out and
teacher burnout, or the societal costs associated with teaching positions that remain unfilled. Studies
estimate the annual costs associated with burnout among physicians to be at least $7,600 (Han et al.,
2019; Shanafelt et al., 2017). This figure is comparable for teachers, for whom, unfortunately, no
specific figures are available yet. The cost of replacing a teaching position is sometimes quoted as up to
$20,000 per teacher (Learning Policy Institute, 2017, September 13). In this comparison, interventions
to increase self-efficacy, and thus presumably to increase teachers’ well-being and job satisfaction, are

inexpensive and worth the money.
9.1.1 Robustness of the Results

To prove the robustness of the overall intervention effects, a variety of relevant characteristics
of the intervention (i.e., knowledge addressed, moment of reflection included, duration of intervention,
period between measurements) and the study (domain of teacher self-efficacy, used scale, study design,
study quality) were tested as moderators in meta-regressions. The effects were significantly larger when
the intervention was described with details (one aspect of study quality), included moments of reflection,
and had a specific duration (between 6 and 30 hours). All other characteristics did not produce significant
differences within the effect sizes, indicating that teacher self-efficacy can be promoted through
interventions regardless of specific methodological choices within the studies. Although the meta-
analysis included studies with different rigorous study designs, namely, with and without a control
group, the overall effect of g = 0.47 is comparable in size to the effect of methodologically rigorous

experimental intervention studies (e.g., Thiel et al., 2020) and can be viewed as credible.

The assumption that studies with a higher study quality score will report significantly smaller
effect sizes than those with a lower score could not be confirmed. In contrast, studies with higher quality
scores reached at least descriptively larger gains in teacher self-efficacy than studies with lower quality
scores. This result is encouraging, as it shows that the promotion of teacher self-efficacy may be
particularly successful when interventions (and studies) are carefully thought through and are not
conducted ad hoc. This interpretation is further supported by the fact that out of the four variables of the
sum score of study quality, only the variable, detailed description of the intervention produced
significantly different results. Interventions with detailed descriptions reached larger gains in TSE
(g = 0.55) than those without details (g = 0.35). However, the analyses of study quality also point to a
problem in the previous and current research: Forty-three effect sizes from 16 different studies reached

a study quality rating of zero. These studies were kept in the meta-analysis as there was no moderating
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effect of study quality. Nevertheless, future research is encouraged to engage in more strict study

designs.

The significant roles of duration of intervention and moment of reflection support certain
assumptions of Bandura (1997): He viewed self-efficacy as a quite durable construct and assumed the
sources of self-efficacy to exert their impact via cognitive processes (also highlighted in models on
teacher change, for example, in Clarke & Hollingsworth, 2002). Although there is a need to investigate
both aspects in more detail, it can be given as empirical advice for future approaches aiming to promote
teacher self-efficacy, to include moments of reflection and to invest a certain amount of time. Summed
up, the robustness checks showed that methodological aspects seem less relevant than content-related
aspects for the promotion of TSE (similar to findings on teacher professional development in general,

see Kennedy, 2016).
9.2 The Role of the Four Sources in Interventions (RQ 1.2)

The results from Study 1 revealed that although interventions that targeted sources of self-
efficacy were more successful than interventions without codable sources, none of the tested
combinations of the sources was significantly superior. However, the systematic and careful extraction
of the sources of self-efficacy targeted in the interventions revealed some interesting facts about the
distribution of the sources of self-efficacy in intervention studies. Whereas the three most often
addressed combinations all included mastery experiences, the source of physiological and emotional
reactions was present in all source combinations that never occurred within the interventions (e.g., only
physiological reactions, combination of mastery experiences and physiological reactions). This finding
aligns with a general underrepresentation of physiological factors in the research on motivation in
education (Martin et al., 2023; Pekrun, 2023). However, recent research highlights the importance of
adaptive emotion regulation strategies for teacher self-efficacy, suggesting a promising direction for

future research (e.g., Buri¢ et al., 2020; Huang & Zhou, 2024).

Within the pool of interventions targeting only one specific source, interventions targeting only
vicarious experiences descriptively outreached mastery experiences. This large effect must be
interpreted with caution, as only seven studies contributed to this moderator, and the broad
corresponding confidence interval points to a high heterogeneity among these studies. Nevertheless, this
large effect points to the important role of vicarious experiences for the promotion of teacher self-
efficacy (e.g., Kumschick et al., 2017). This finding also blends in well with other research findings that
highlight the general relevance of vicarious experiences in teacher education per se (e.g., representations
of teaching practice for core practices of teaching in Grossman, Compton, et al., 2009; Grossman,
Hammerness, & McDonald, 2009; Loewenberg Ball & Forzani, 2009; cognitive modeling for pre-
service teachers planning and instruction skills in Mok & Staub, 2021, or video observations for

teachers’ immersion in Seidel et al., 2011).
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Against the theoretically derived hypothesis (e.g., Bandura, 1997), interventions including
mastery experiences did not produce larger effects than interventions targeting any other source
combination without mastery experiences. Due to the reliance on the studies’ intervention descriptions,
it could only be coded whether mastery experiences were offered in interventions, not whether and to
what extent these experiences were perceived as successful by the teachers. Therefore, it is presumable
that some participants experienced failures, which may have reduced the effect sizes of interventions
involving mastery experiences. Initial research suggests that failure experiences might hinder teacher
self-efficacy, particularly among teachers for whom being a teacher is a significant aspect of their
identity (e.g., Coppe et al., 2023, in a study with pre-service teachers). Future research should therefore
explore how failure (unsuccessful mastery experiences) contributes to the promotion of teacher self-
efficacy. Another possible explanation for the missing effect of mastery experiences is that due to the
focus on the three domains of teacher self-efficacy according to the TSES, effects of mastery experiences
that were more closely aligned with other domains of teacher self-efficacy were missed (see for
specificity-matching principle Ajzen & Fishbein, 1977; Swann et al., 2007). Nevertheless, the only
mastery experiences effect size of g = 0.43 can still be interpreted as a substantial effect size regarding

these limitations.

Compared with mastery and vicarious experiences, social persuasion plays a minor role in
promoting teacher self-efficacy, as proposed in theory (Bandura, 1997; Schunk, 1991). Within the pool
of interventions targeting only one specific source, only social persuasion reached the descriptively
lowest effect. This result is similar to findings from longitudinal studies reporting no effect of social
support, especially only emotional support, on the development of teacher self-efficacy (e.g., Hartl &
Holzberger, 2022). However, the source social persuasion covers a wide range of activities, including,
for example, group discussions, mentoring and coaching, or feedback. Whereas the (low) effect size for
social persuasion is similar in size to one of a meta-analysis investigating the effects of coaching,
mentoring, and supervision on pre-service teachers’ instruction skills (Mok & Staub, 2021), research
further points to several conditions that may be decisive for the effectiveness of mentoring (e.g., Burger,
2024; Richter et al., 2013), coaching (e.g., Hoffman et al., 2015) and feedback (e.g., feedback givers
expertise, Prilop et al., 2021; Weber et al., 2018, the content delivered, Wisniewski et al., 2020, or the
addressed level, Hattie & Timperley, 2007). It could be that some adverse conditions have lowered the

effect size of social persuasion.

The fact that there were no significant differences between the sources supports Bandura’s
(1997) ideas about the four sources as a substantial foundation for self-efficacy. It also complements
reflections on teacher education in general and studies on teacher self-efficacy showing that different
elements of training, respectively different sources of self-efficacy are intertwined and do not impact
teacher self-efficacy independently but are instead all necessary for an overall effect (Bach, 2022;

Bardach et al., 2021; Grossman, Compton, et al., 2009; Grossman, Hammerness, & McDonald, 2009;
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Loewenberg Ball & Forzani, 2009; Pfitzner-Eden, 2016b). As the coding relied on the intervention
descriptions in the primary studies, it only captured whether a source was mentioned. The coding could
not accurately represent the order, amount, intensity, or perceived valence (for example, whether the
mastery experiences were perceived as successful). To better understand the underlying mechanisms,
future research should apply more experimental studies that systematically investigate different
combinations, orders, amounts, and perceived valences of the sources (e.g., Bach, 2022; Tschannen-

Moran & McMaster, 2009).

Another explanation for the absence of significant differences in the sources of self-efficacy
may reside in different individual reactions to interventions (Holzberger et al., 2025). Recently, research
has begun to investigate shared connections between personality and self-efficacy, which could also
impact the effect of the different sources of self-efficacy, as persons with high levels of extraversion
might, for example, profit more from vicarious experiences and social persuasion than persons with
lower levels (e.g., Arens & Preckel, 2025; Perera et al., 2018). Similarly, individual differences in
cognitive processes have been discussed as likely influences on teacher self-efficacy (e.g., Bach, 2022;
Bandura, 1997; Kozhevnikov, 2007; D. B. Morris et al., 2017) but have not been empirically examined
so far. Indeed, the significant moderation effect of “moment of reflection” as discussed previously may
indicate a significant role of cognitive processes in handling experiences. Therefore, future research
should examine how different personality structures and cognitive styles impact the level and change of
teacher self-efficacy. Such studies would not only provide highly relevant information on how different
teachers and their reactions to interventions are, but they would also contribute to further verification of

the role of personal factors in the model of triadic reciprocal causation (Bandura, 1997).
9.3 The Role of the Career Stages in Interventions (RQ 1.3)

It was hypothesized that interventions would exert a smaller influence on the self-efficacy of in-
service teachers, given that interventions constitute a limited amount of experience compared to the
years of everyday experience. However, Study 1 showed no significant differences in the intervention
effects between pre- and in-service teachers. Descriptively, the effects were even slightly larger for in-
service than for pre-service teachers. Additionally, the results from the follow-up measures in Study 1
indicated further growth in in-service teachers’ self-efficacy from post- to follow-up test, pointing to

sustainable effects of the interventions.

It can be presumed that Bandura’s (1997) theoretical assumption of a rather stable level of
teacher self-efficacy, once established, is not valid for interventions. Instead, it is reasonable to
hypothesize that interventions represent a different quality of experience than everyday experiences,
especially for in-service teachers. Another explanation for the unexpectedly large effect size could be
that in-service teachers possess pronounced and diversified mental schemata of classroom processes

(see mental schemata of experts vs. novices: Bohle Carbonell et al., 2014; Fries et al., 2021; McKeithen
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et al,, 1981). These schemata help them to quickly integrate new experiences made during the

interventions into new levels of self-efficacy.

Whereas the positive, sustainable effects of interventions on in-service teachers’ self-efficacy
seem well-proven, the impact of interventions on pre-service teachers’ self-efficacy in the long term is
still pending. It was striking that only one study with pre-service teachers conducted a follow-up
measurement (Eder-Karavaya et al., 2021). Therefore, it could not be investigated whether there are
different mechanisms responsible for promoting TSE in different career stages. There remains the
possibility that in-service teachers received different interventions than pre-service teachers and that
differences in the interventions ruled out differences between career stages. It is a task for future research
to carefully examine identical or realistically very similar interventions with pre-service and in-service

teachers separately.

However, it also has to be considered that the change in pre-service TSE might be
underestimated. It is presumed that pre-service teachers tend to overestimate their self-efficacy before

their first contact with reality (Klassen & Chiu, 2011; Pfitzner-Eden, 2016a; Schiile et al., 2017).

Finally, with regard to differences between the two career stages, it has to be admitted that only
a global categorization between pre-service and in-service teachers was feasible as the meta-analysis
had to rely on existing studies and samples. There are hints that teacher self-efficacy develops differently
in different subgroups of in-service teachers. The findings from Swan et al. (2011) and Woolfolk Hoy
and Spero (2005) highlight the first year of teaching as a critical phase where the teachers’ self-efficacy
decreases. Klassen and Chiu (2010) report a rise in teacher self-efficacy until the middle of the career
(around 23 years of teaching experience), followed by a decrease in teacher self-efficacy. Future
research should investigate whether different subgroups of in-service teachers react the same to
interventions (e.g., beginning, middle-career, and late-career teachers, as also outlined by van der Scheer

and Visscher, 2016).
9.3.1 No Interaction Between Career Stages and Sources of Self-Efficacy (RQ 1.4)

Although theory and previous research have pointed to specific impacts of certain sources on
pre-service teachers (e.g., Bandura, 1997; Tschannen-Moran & Woolfolk Hoy, 2007; WeB et al., 2020),
pre-service teachers did not specifically benefit from sources other than in-service teachers. Given that
neither sources (RQ 1.2) nor career stage (RQ 1.3) significantly moderated the intervention effects when
investigated separately, the lack of a significant interaction effect may not be surprising. At the same
time, the descriptive interactions do reveal interesting patterns: First, it is noticeable that in some of the
tested combinations, only very few effect sizes were represented (e.g., k = 2 for only social persuasion
and pre-service teachers, k = 3 for only vicarious experiences and in-service teachers, and £ = 5 for only

mastery experiences and in-service teachers), calling for future research to focus on the under-researched
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combinations (e.g., only vicarious experiences with in-service teachers) to investigate the interactions

of different sources and career stages more systematically.

For both career stages, mastery experiences were part of the conditions producing the largest
changes, emphasizing the central role of mastery experiences for establishing and promoting teacher
self-efficacy as described by Bandura (1997). For pre-service teachers, interventions offering only
mastery experiences descriptively produced the highest self-efficacy changes (g = 0.62), which blends
in well with ideas from practice-based teacher education research that calls for early and relevant
opportunities for enactive experiences throughout teacher education (e.g., developing a lesson plan at
university; see Grossman, Compton, et al., 2009; Grossman, Hammerness, & McDonald, 2009;
Loewenberg Ball & Forzani, 2009). For in-service teachers, the descriptively largest effect sizes
appeared in interventions offering mastery experiences combined with social persuasion (g = 0.73). A
practical implication to enhance in-service teachers’ self-efficacy is enriching their daily experiences
with collegial feedback sessions or coaching (Suchodoletz et al., 2018). In summary, both career stages

descriptively profited the most from sources that are not easily and daily available to them.
9.4 The Context-Specificity of Teacher Self-Efficacy (RQ 2.1)

Study 2 revealed that teacher self-efficacy is in line with the theoretical assumptions indeed a
context-specific construct that not only varies between teachers but also within teachers. Between 39%
and 63% of the variance in teacher self-efficacy occurred across classes within teachers. The amount of
variation within teachers was mostly larger than within the teachers studied by Raudenbush et al. (1992;
44%) and Ross et al. (1996; 21%), which might be due to the use of a domain-specific TSE questionnaire
in Study 2. It can be assumed that this questionnaire could capture more nuances in TSE than the single-

item measures used in the two previous studies.

Variations in self-efficacy beliefs within teachers have also been observed across other contexts,
such as lessons (e.g., Rupp & Becker, 2021) and individual students (Zee, de Jong, & Koomen, 2016).
Interestingly, the amount of variation across classes — the context considered in Study 2 — is mostly
higher than that found in the study evaluating the lessons by Rupp and Becker (2021). With regard to
Bandura’s theory (1997), this seems to suggest that (1) pre-service teachers’ TSE, the sample in Rupp
and Becker (2021), fluctuates more between persons than in-service teachers TSE, the sample in Study
2 and Zee, de Jong, and Koomen, 2016, and that (2) SE is less reactive to situational, short-term contexts
like lessons, compared to more long-term contexts as individual students and classes. However, whether
such differences in the variability between the two career stages of pre- and in-service teachers really

exist has to be shown in future studies with larger samples.

The fact that the use of a class-specific questionnaire of TSE led to differences in teachers’ self-
efficacy ratings raises the question of how to best measure teacher self-efficacy in future studies. So far,

measures of teacher self-efficacy that don’t specify a specific class as a reference dominate current
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research (e.g., Dicke et al., 2014). However, initial evidence suggests that class-specific questionnaires
may yield more informative results in secondary school settings (e.g., Thommen et al., 2022). It is an
important quest for future research to investigate, which reference levels teachers rely on when no
explicit reference (such as a specific class) is given in self-efficacy questionnaires. Qualitative methods
might be a helpful add-on here to understand the internal rating processes of teachers in more detail. It
should also be examined how measures with and without explicit contextual references (e.g., specific
classes or teaching situations) relate to each other, and whether distinct use cases exist for these two
types of measures (Cortina, 2025; inspiration for a suitable study design in Zygar-Hoffmann et al.,

2024).

Moreover, the three domains of TSE varied to a different degree across classes. This finding
differs from previous studies on TSE variations, which did not find such domain-specific differences
across lessons or individual students (e.g., Rupp & Becker, 2021; Zee, de Jong, & Koomen, 2016). In
Study 2, the majority of variance occurred within teachers in the domains of SE and CM (and thus, the
class context seemed to be of high relevance for these domains). On the contrary, the majority of
variance occurred between teachers in the domain of IS, and thus, the class context seemed less relevant
for TSE for IS. It is presumable that TSE for IS is less influenced by the class context than by individual
teacher factors such as teachers’ professional knowledge or their access to instructional resources.
Indeed, all four items of the subscale TSE for IS refer to challenges that probably differ more by
instructional topic than by class (e.g., providing different explanations, evaluating students’
understanding, adapting to individual levels of students, and providing challenges for good learners).
Unfortunately, studies evaluating the role of individual teacher factors like professional knowledge for
TSE have so far not considered differential relationships with separate domains of TSE (Lauermann &
Konig, 2016; Tschannen-Moran & Woolfolk Hoy, 2007). Future studies are therefore needed to examine

this assumption.

Finally, future research is advised to clarify the meaning of within-teacher variability: Does it
represent measurement error around the mean, or is it indicative of other psychological processes? The
higher variability within teachers regarding classroom management and student engagement self-
efficacy in Study 2 could, for example, point to adaptive reactions to the conditions. However, other
research on intraindividual variability suggests a higher amount of variability to be connected with

maladaptive processes (e.g., Geukes et al., 2017; Hausen et al., 2022; Houben & Kuppens, 2020).

The exploratory visual inspection suggested different patterns of variability within teachers in
Study 2. Similar differences have been found in a recent experience-sampling study (Kupers et al.,
2023). Whether these differences in variability are psychologically meaningful, and what constitutes

these different patterns, remains to be explored in future research.

Beyond the question of how much teacher self-efficacy varies within teachers across

classrooms, Study 2 also investigated which class characteristics are related to TSE. Study 2 considered
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various behavioral, demographic, and achievement characteristics of the classes. The amount of
explained variance in this multivariate multilevel model—depending on the domain of TSE between
27% and 54% —mostly exceeds the amount of explained variance in previous models (Raudenbush et
al., 1992; Ross et al., 1996), which might be taken as confirmation of the careful selection of the
considered class characteristics. Class misbehavior was consistently negatively related to TSE in all

three domains; all other class characteristics were less consistent or not at all related to TSE.
9.4.1 The Role of Class Misbehavior (RQ 2.2)

Regardless of the domain of TSE, the secondary school teachers felt less efficacious when they
perceived the amount of misbehavior in class as relatively high. This finding is in line with several
studies showing close connections between students’ misbehavior, reduced TSE, and higher levels of
exhaustion (e.g., Aldrup et al., 2018; Aloe, Shisler, et al., 2014; Duan et al., 2024; Hoogendijk et al.,
2023; Tsouloupas et al., 2010; Zee, de Jong, & Koomen, 2016). With regard to the theoretical
foundations of self-efficacy by Bandura (1997), two sources of self-efficacy, namely mastery
experiences and physiological and emotional reactions, might explain this consistent link (Bandura,
1997). For example, Martins et al. (2015) showed that the perception of class characteristics as failure
(the opposite of successful mastery experiences) was connected with lower levels of TSE. It is plausible
that teachers perceive misbehavior in a class as a failure, as it hinders them from their main tasks as
teachers and, therefore, lowers their self-efficacy in all domains. Research has also shown that teachers
report more frustration and anger when they do not attain their goal of establishing and maintaining
discipline in a class (M.-L. Chang, 2013; Frenzel et al., 2020). Negative emotions as another source of
self-efficacy (i.e., physiological and emotional reactions) can lower TSE (Bach & Hagenauer, 2022;

Bandura, 1997; Buri¢ et al., 2020).

Based on the cross-sectional design of Study 2, the causality of the relation remains unclear.
There is first longitudinal research indicating that TSE predicts, or better prevents, later misbehavior,
but not vice versa (Dicke et al., 2014; Malinen et al., 2024). However, this preliminary evidence stems
from samples of primary school teachers or pre-service teachers, and whether these findings can be
transferred to secondary education is a point for future research. In the meantime, continued efforts

should be made to promote high levels of teacher self-efficacy and classroom management skills.
9.4.2 The Role of Student Engagement (RQ 2.2)

Whereas students’ emotional engagement was positively linked to TSE for SE, behavioral
engagement was not significantly linked to any domain of TSE. Although several studies have pointed
to the importance of TSE for students’ emotional engagement or interest (e.g., Hettinger et al., 2023b;
ten Hagen et al., 2022; Zee & Koomen, 2020), this is one of the first studies suggesting a potential
reciprocal link between students’ emotional engagement and TSE (see also ten Hagen et al., 2022). One

explanation for the strong relation between students’ emotional engagement and TSE for SE might be
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teachers’ interpretation of student engagement as a mastery experience (similar argumentation in Kupers
et al., 2023). Another explaining mechanism could be emotional contagion, also called emotion
transmission (Frenzel et al., 2018; Frenzel et al., 2009). Emotion transmission means that a student’s

emotional state can impact a teacher’s emotional state and vice versa.

In contrast to the two previous studies on class-specific variations in TSE by Raudenbush et al.
(1992) and Ross et al. (1996), students’ behavioral engagement was not a significant predictor for TSE
in Study 2. One possible explanation could be the way the data has been collected: In Study 2, the
students themselves reported on their engagement, whereas in the two older studies, the teachers
themselves reported on the students’ engagement, which may have led to an overestimation of the
relation due to common-method bias and social-desirability effects (Fisher & Katz, 2000; Podsakoff et
al., 2012). Another explanation comes from Martin et al. (2020), who showed that students’ behavioral
engagement varies more between students and lessons than between days and weeks. It is, therefore,
plausible that the aggregated measure at the class-level in Study 2 did not capture differences in students’
behavioral engagement. Furthermore, students’ behavioral engagement might be linked to teachers’
actual behavior rather than their TSE. Several studies have shown close links between teacher behavior
and student (behavioral) engagement (e.g., Engels et al., 2016; Hughes et al., 2011; Nguyen et al., 2018;
Ruzek et al., 2016; Yang Wang, 2024). There is even one study where only teachers’ behavior (i.e.,
autonomy-supportive practices), but not TSE, was linked to student engagement (Lauermann & Berger,

2021).
9.4.3 The Role of Demographics and Achievement (RQ 2.2)

The class characteristic of migration background was not significantly linked to any domain of
TSE. One reason might be that the variation occurred on a level other than the class level. The high ICC
(.94) of migration background in Study 2 indicated that migration background varied more between
teachers than within teachers. It is plausible that the proportion of students with migration backgrounds
varies more between schools than between classes (see Glock et al., 2019, for a school-level study on
TSE). Another reason for the missing link might be that the migration background is more related to
other domains of TSE, such as TSE for cultural diversity, which was not considered in Study 2 (e.g.,

OECD, 2019; Siwatu, 2007).

Surprisingly, teachers felt more efficacious in establishing and maintaining discipline in classes
with relatively more girls. This contradicts previous studies on TSE that did not find a gender effect
beyond a behavioral effect (Geerlings et al., 2018; Zee, de Jong, & Koomen, 2016). One explanation
could be the different ages of the students: Whereas the previous studies investigated elementary school
students, Study 2’s sample was secondary school students. Similar studies with secondary school
students report higher levels of discipline in secondary school classes with more females, too (Fauth et

al., 2020; Heinschel et al., 2024).

Discussion | 79



Finally, the mean grade in a class was significantly related to TSE for SE. Although it may
seem surprising at first glance, a closer look at the questionnaire reveals that two of the four items
capturing TSE for SE are closely related to students’ achievement (Tschannen-Moran & Woolfolk Hoy,
2001). It is plausible that teachers feel more confident in encouraging students to “think through the
material provided” or to “allow students to discover new things for themselves” in classes with higher

grades than in classes with lower grades.

Summed up, the results of Study 2 highlight teacher self-efficacy as a context-specific construct
that is embedded in a dynamic interplay with class characteristics, particularly regarding behavioral

aspects such as class misbehavior and students’ emotional engagement.
9.5 Synthesis of the Findings

The combined findings of the two studies compellingly demonstrate that teacher self-efficacy is
a malleable construct, shaped by multiple pathways outlined in Bandura’s model of triadic reciprocal
causation, ranging from behavioral enactment in interventions to mastery experiences in everyday
classroom practice. Crucially, these findings challenge the notion of TSE as a purely fixed trait; instead,
they highlight that teacher educators, principals, colleagues, and teachers themselves can actively foster

TSE.

Concerning the reality of in-service teachers, Study 1 underscores the effectiveness of
interventions, particularly those involving mastery experiences and social persuasion. Study 2
complements this by showing that classroom-level factors—especially student misbehavior—are
consistently and negatively related to TSE, suggesting that mastery experiences are not only created but
also undermined by contextual challenges. Together, these findings suggest a practical implication:
principals and colleagues can enhance TSE by engaging in constructive social persuasion, such as

coaching, mentoring, and feedback, especially in contexts where mastery experiences are threatened.

Mastery experiences emerge as a central mechanism across both studies. In Study 1, they were
part of the most effective interventions for both pre- and in-service teachers. In Study 2, student-rated
achievement and emotional engagement were positively linked to TSE, while misbehavior was
negatively associated—interpretable as the presence or absence of mastery experiences. Moreover, the
importance of reflection in Study 1 suggests that schools, universities and teacher training institutes
should cultivate routines for teachers to reflect on and share successful experiences, not only at the end
of the year but continuously. A culture of celebrating success may be key to sustaining high levels of

TSE.

The two studies differed in their findings regarding a domain-specific difference. While Study
1 found interventions to be broadly effective across all domains of TSE, Study 2 revealed domain-
specific contextual sensitivity — particularly that TSE for instructional strategies was less influenced

by classroom-level factors than TSE for classroom management or student engagement. This

Discussion | 80



discrepancy may stem from methodological differences: Study 1 relied on study-level aggregated pre-
post data, which limited visibility into intraindividual variation, while Study 2 intentionally investigated
intraindividual differences using a class-specific measure of TSE. Additionally, domain-specific effects
may be masked by the alignment between intervention content and measurement focus in the studies
included in Study 1. Further, Study 1 focused on domain-specific differences in overall intervention
effects, yet did not explore whether particular combinations of self-efficacy sources might differentially
impact specific domains. Future research should investigate these nuanced interactions to better

understand how targeted interventions can be optimized for distinct aspects of teaching.

In sum, the two studies converge to portray teacher self-efficacy as both changeable and context-
sensitive. They advocate for interventions that foster reflection, a variety of experiences, and are oriented
to the realities of classroom life to empower teachers not only in general, but in the nuanced and variable

contexts in which they teach.
9.6 Limitations

Both studies of this dissertation have been designed and carried out with high rigor and
transparency. This is reflected in the pre-registrations before data collection, the use of state-of-the-art
statistical analyses, and the open sharing of materials and results on Open Science Framework (OSF).
Furthermore, this dissertation addresses unique research gaps in self-efficacy research by combining the
first meta-analytic synthesis of intervention studies on teacher self-efficacy with an exploratory,

conceptual replication study (Perry et al, 2022; Plucker & Makel, 2021).

Study 1 relies on a database of more than 11,000 teachers, which is exceptional in meta-analytic
research on teachers and interventions. The development of a coding manual for the sources of self-
efficacy represents a novel contribution to the field, and its public availability is intended to support
future research. In addition, the study considered a wide range of methodological moderators, none of
which significantly influenced the results, thereby underscoring the robustness of the findings. Study 2
strengths lie in the application of a multi-informant approach (as called for by Klassen et al., 2011; ten
Hagen et al., 2022) and its systematic consideration of diverse classroom characteristics. These
characteristics enabled a context-sensitive and detailed understanding of teachers’ everyday
experiences. Nevertheless, the results from both studies must be viewed in light of several limitations

described in the following.

Both studies focused on the three domains of self-efficacy that the TSES captures (Tschannen-
Moran & Woolfolk Hoy, 2001). Despite theoretically representing core domains of teachers’ lives, it is
possible that they did not fully align with the experiences targeted by the interventions in Study 1 or
with the everyday experiences of teachers in Study 2. Future research could explore whether the findings
of both studies replicate in other domains of teacher self-efficacy, such as diagnostic competence or

differentiation in heterogeneous classrooms (e.g., Meschede et al., 2020).
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Furthermore, both studies considered a higher level of teacher self-efficacy as a positive and
desirable outcome. However, first empirical studies are pointing to curvilinear relations and tipping
points of TSE in its relation with other outcomes (e.g., Miiller et al., 2024 for error orientation; Scherer
et al., 2023 for experience; Thien & Liu, 2024 for instructional leadership). So far, the question of what
constitutes a good or sufficient level of self-efficacy remains mainly theoretically discussed (e.g., Bach,

2022).

Besides, only linear relationships were considered in the analyses in both studies. While this is
common practice in self-efficacy research, it might have limited the ability to detect more complex,
potentially non-linear change processes (e.g., Cortina, 2025; Clarke & Hollingsworth, 2002). Exploring

such patterns represents a promising direction for future studies.

Finally, although both studies were deeply informed by socio-cognitive theory and tested
neglected theoretical assumptions, the theoretical assumptions were, comparable to many contemporary

motivational theories, underspecified and left room for interpretation (Murayama & Keyserlingk, 2025).
9.6.1 Limitations of Study 1

Despite immense efforts to retrieve all relevant studies in line with current guidelines of
systematic reviews and meta-analyses, there is a possibility that Study 1 missed relevant articles. In
particular, more than 30 potentially relevant and initially included studies had to be excluded as they
lacked the necessary statistics for the calculations of the meta-analysis. All authors had been contacted,
but they could not provide the data. There is hope that the increased commitment to open science, more
journal policies obliging their authors to share data publicly, and more incentives for data publishing
and sharing will help to diminish this meta-analytic problem (Leising et al., 2022; Nosek et al., 2015;
Patall, 2021).

The overall effect size was robust across a variety of methodological variables. Nevertheless,
three biases might have impacted its size and should be considered in the interpretation: First, there is a
chance of a selection bias as the results from the funnel plot and the PEESE indicated an overestimation
of the effect due to an above-average proportion of studies with large samples and positive effect sizes
and underrepresentation of smaller samples with larger standard errors and studies with negative effect
sizes. Second, the effect size may also be affected by a response shift bias, which means that teachers
used different reference levels for their self-efficacy ratings at the pre-test and post-test (e.g., Oort et al.,
2009; Miller et al., 2023). Typically, response shift bias is associated with an underestimated effect size;
however, it has not yet been tested in teacher self-efficacy research. Third, the main analyses were based
on post-tests immediately after the intervention. At this point, teachers might have been overly optimistic

and overrated their self-efficacy.

Regardless of the efforts to make the coding of the targeted sources in the interventions as

objective as possible (for example, by regular meetings and the provision of anchor items in the coding
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manual), coding the sources of self-efficacy in the interventions was highly inferential. Despite the
moderate to substantial interrater agreement, it is possible that the coders did not capture every source
combination perfectly due to the remaining subjectivity within the coding of the sources of self-efficacy.
Furthermore, due to the meta-analytical approach, it was only possible to code whether the source was
described in the intervention description and, therefore, probably offered to the participants. Study 1
could not consider individual cognitive processes of the teachers or specific contextual backgrounds that
may have interacted with the sources of self-efficacy (e.g., cultural background in Yada et al., 2019).
The intervention duration was exploratorily analysed with arbitrary categories based on the quartiles of
the available data; the significant effect might be based on a statistical artefact. Future research is

encouraged to investigate the role of intervention duration in a more hypothesis-driven manner.

Finally, Study 1 cannot provide information on the interplay between different intervention
features, as it primarily applied single regression approaches. The remaining substantial amount of
heterogeneity in each of the meta-regressions indicates that further variables or interactions could
explain more between-study heterogeneity. A promising approach to back up future moderator analyses

would be to use multiverse analysis in this context (e.g., Patzl et al., 2024; Voracek et al., 2019).
9.6.2 Limitations of Study 2

In line with its aims to explore the context-specificity of TSE, Study 2 was based on a
convenience sampling approach. This led to participants mainly coming from urban areas in the
Netherlands. Whereas teachers’ demographics correspond to larger studies like TALIS, the proportion
of students with a migration background is, for example, higher than in comparative studies (OECD,
2019). Further, the three classes in which the teachers reported their self-efficacy were chosen by the
teachers themselves, which might have induced selection bias. Therefore, future studies with more
representative samples and randomized class selections are needed to investigate whether Study 2

findings can be generalized.

Although most predictor variables were based on the aggregated data of 1,326 students, which
provided a sufficient sample size, the sample size of 26 teachers scratches the lower edge of
recommendations for Level-2 variables in multilevel analysis (Maas & Hox, 2004, 2005). This probably
induced underestimated standard errors of the TSE variance and inflated significances. As a reaction to
the small teacher sample size, manually constructed scale means were used; however, a more statistically
advanced approach of modelling the measurement error, as done in latent modelling approaches, was
not possible due to the sample size. Future researchers are therefore strongly encouraged to replicate the
findings with larger cluster sample sizes and to statistically disentangle measurement error from true

variation.

Another limitation is that the study was cross-sectional by design. Although TSE was measured

in three different classes, it is impossible to draw any conclusions about the temporal interrelations
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between the evaluated predictors and TSE. There are first indices that teacher self-efficacy serves more
as a predictor than a consequence in classroom processes (e.g., Buri¢ et al., 2024; Lazarides & Schiefele,
2024). Consequently, cross-lagged studies with considerate time points are needed: It would be useful
to assess TSE and class characteristics in several classes right at the beginning of a school year (or
whenever a teacher starts teaching a class) and again after a specific period to disentangle the directions

(see Malinen et al., 2024 for a similar design).

Finally, although Study 2 considered a wide variety of class characteristics, several unaccounted
variables remain that could also impact TSE. On the teacher level, future studies should consider
additional teacher covariates, such as teachers’ professional knowledge, their working hours, or their
professional development needs (e.g., Fackler et al., 2021; Perera et al., 2019). On the class level, it
seems important for future research to consider a teacher’s relational history or familiarity with a class
(see also de Ruiter et al., 2020, and Malinen et al., 2024 for similar ideas) as well as teachers’ individual

mastery experiences in these classes (e.g., D. B. Morris et al., 2017).
9.7 Implications for Future Research

Teacher self-efficacy remains a highly relevant construct for educational research. Building on
the literature review on teacher self-efficacy outcomes in Chapter 2.2, the realization of the two
empirical studies, and the interpretation of their findings, several promising avenues for future research
have emerged. To guide future researchers, these gaps are summarized under three overarching themes:
methodological advancements, individual differences, and the broader relevance and impact of teacher

self-efficacy.

Methodological Advancements: A central challenge for future research lies in refining how
teacher self-efficacy should be measured. In particular, rating processes without clear contextual
references and the relationship between context-specific and measures without contextual references,
such as a specific class, require closer examination (e.g., Thommen et al., 2022; Zygar-Hoffmann et al.,
2024). Further, intervention studies should move beyond broad comparisons and systematically vary
source combinations, sequences, intensities, and perceived valences to uncover nuanced mechanisms of
change (e.g., Tschannen-Moran & McMaster, 2009). Moreover, follow-up assessments should become
standard practice to evaluate the sustainability of intervention effects and reduce biases of self-ratings
based purely on immediate post-tests. Longitudinal designs are also needed to disentangle the
situational, contextual, and personal components of TSE, thereby enabling more tailored and effective

interventions (see Carstensen et al., 2024).

Individual Differences: Understanding how individual cognitive processes mediate the effects
of the four sources of self-efficacy is a critical next step (e.g., Bach, 2022; Bandura, 1997; D. B. Morris

etal., 2017). Future studies should also explore which teacher subgroups—particularly among in-service
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teachers—are most vulnerable to low self-efficacy and may benefit from targeted support (e.g., Klassen

& Chiu, 2010; van der Scheer & Visscher, 2016).

Relevance and Impact of Teacher Self-Efficacy: To fully understand the role of TSE in
educational processes, future research should examine its unique predictive value alongside other
constructs such as professional knowledge and achievement goals. Intervention effects should be
contextualized by comparing them to natural longitudinal developments and by assessing their impact
on meaningful outcomes like teaching quality. Additionally, the interpretation of within-teacher
variability in TSE deserves further attention, as it may reflect underlying psychological processes

(e.g., Kupers et al., 2023).

In sum, teacher self-efficacy research stands at a promising crossroads. By addressing these
open questions, future studies can deepen our understanding of how teachers develop confidence in their

professional roles—and how educational systems can support them in doing so.
9.8 Implications for Educational Administration and Policy

Empirical Evidence for the Usefulness of Teacher Self-Efficacy Interventions: The findings
of Study 1 provide educational policy-makers with compelling empirical evidence that teacher self-
efficacy can be effectively promoted through well-designed interventions across all career stages
(Harris, 2009; Kraft, 2020). The reported average effect size offers a valuable benchmark for future
funding proposals of schools that want to implement measures to promote teacher self-efficacy or of
researchers who want to evaluate a new intervention program. Strengthening teacher self-efficacy is not
merely a matter of individual development; the promising average effect size justifies strategic

investment in it as a means to improve teacher retention, teacher well-being, and instructional quality.

Increase Quality Standards in Funded Research and Data Availability: The large number
of existing studies with limited methodological rigor highlights the need for policymakers and funding
agencies to establish minimum quality standards for future funded research. These standards should
include, at a minimum, the implementation of delayed treatment control groups. Study 1 also attempted
to contextualize the intervention effects in terms of economic and educational costs—such as teacher
attrition and burnout—but was constrained by the lack of publicly available data. To enable more precise
cost-benefit analyses, governmental institutions are encouraged to improve the transparency and

accessibility of such relevant data.

Necessity of Infrastructure for Knowledge Exchange and Teacher Support: Despite the
existence of promising interventions, there is currently no systematic infrastructure for documenting,
evaluating, and disseminating successful practices. Educational policy could play a key role in
establishing platforms for exchange and upscaling, such as national and international conferences,
centralized databases, or collaborative networks. These structures would facilitate the transfer of

evidence-based practices across schools and regions. Given that in-service teachers benefited
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substantially from interventions, educational policy should aim to create school environments in which
professional development is seamlessly integrated into teachers’ work routines. Such conditions should
ensure that professional learning is perceived as supportive rather than burdensome. In addition, teachers
should receive targeted support in managing classroom behavior, which Study 2 identified as a persistent

threat to teacher self-efficacy.
9.9 Implications for Teacher Education, Training and Practice

Integrating Teacher Self-Efficacy Into Teacher Education: Teacher education programs
should aim not only to convey subject-specific knowledge but also to foster pedagogical skills and
thereby self-efficacy (e.g., Thiel et al., 2020). Fostering awareness about the positive outcomes of a high
level of teacher self-efficacy and the possibility of promoting it might help future teachers develop their

own self-efficacy and support future colleagues.

Facilitating Reflection: Formats in teacher education that aim to promote teacher self-efficacy
should provide opportunities for reflection, for example, due to the use of learning portfolios or
developmental journals (e.g., Michos et al., 2022). Also, in-service teachers who want to promote their
self-efficacy can make use of focused reflections. A good starting point for them could be comparing

different classes: why does the teacher feel more self-efficacious in one class?

Creating Opportunities for New Experiences: Pre-service teachers should be offered as many
opportunities for mastery and vicarious experiences as possible. Lists with teachers’ core practices can
serve a good inspiration (Michigan Department of Education, n.d.; TeachingWorks, n.d.). Many topics
in teacher education curricula already contain elements of these practices and can be used to design
authentic learning experiences—such as developing lesson plans or participating in video-recorded role
plays (e.g., Gold et al., 2017). Opportunities for non-routine experiences should be created to strengthen
self-efficacy among in-service teachers. The findings suggest that combinations with forms of social
persuasion, such as feedback from colleagues, mentoring, or coaching, might be beneficial (e.g.,

Hoogendijk et al., 2018; Richter et al., 2013).

Supporting Classroom Management Challenges: Given the prominent role of classroom
behavior in shaping teachers’ self-efficacy, the most challenging classes should not be assigned to
novice or low-efficacy teachers (see also Keller-Schneider et al., 2020; Malinen et al., 2024).
Furthermore, opportunities for targeted support (e.g., coaching from expert teachers, training for
emotion regulation competencies) and further personal staff to assist teachers in challenging classes

should be available.
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10 Conclusion

Grounded in socio-cognitive theory (Bandura, 1997) and a broad empirical foundation linking
teacher self-efficacy (TSE) to teacher well-being and classroom outcomes, this dissertation examined
the malleability of TSE through two complementary lenses: intentional change via interventions and
natural variation across classroom contexts. The findings affirm that teacher self-efficacy is a malleable
construct, responsive to both professional development opportunities and the everyday realities of the

classroom.

Study 1 demonstrated that interventions can effectively enhance TSE across all career stages,
with moments of reflection emerging as a particularly influential component. While none of the four
sources of self-efficacy significantly moderated the intervention effects, their consistent presence across
successful interventions underscores their collective relevance. Study 2 revealed substantial
intraindividual variation in TSE across classes, with classroom misbehavior standing out as a
consistently negative contextual factor. These findings suggest that teacher self-efficacy is not only

shaped by what teachers do and experience, but also by the environments in which they teach.

Together, the studies highlight that teacher self-efficacy should be viewed as a construct that
can be cultivated by teacher educators, school leaders, and colleagues alike. Supporting pre- and in-
service teachers in developing and reflecting on mastery experiences, facilitating vicarious experiences,
providing constructive feedback, and fostering emotionally supportive classroom environments are

promising avenues for strengthening TSE.

Future research should further investigate how teacher self-efficacy is best measured, especially
in light of its context-specific nature, and explore how individual differences in cognition and
personality may shape responses to interventions. Educational policy and practice are encouraged to
invest in structures that promote high levels of teacher self-efficacy, not only as a means of professional

development, but as a foundation for resilient, reflective, and effective teaching.
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Table A 1. Deviations from Pre-registration (Study 1)

Component of Pre-
registration

Where

there If'yes, description of deviation(s)

deviations?

(no,
major)

minor,

Rationale for deviation

How might the results
have changed due to the
deviation?

Research Questions

minor

Research Question 2d was not investigated.

During the screening process, the inclusion
criterion regarding the scale had to be
adjusted. It now says: “For comparability
reasons, the used measure of teacher self-
efficacy had to be Teachers’ Sense of
Efficacy Scale from Tschannen-Moran and
Woolfolk Hoy (2001). Scales with at least
one subscale comparable to the three
subscales of the Teachers’ Sense of Efficacy
Scale were also included”. Therefore, a
comparison between the outlined
characteristics  of the  measurement
instruments was not possible anymore.
However, the variable “used scale (TSES or
other)” was used as a robustness check in the
final analyses.

In general, the results
became more comparable
and precise.

Hypotheses

minor

minor

Hypothesis 2d could not be tested because
of the mentioned change in Research
Question 2d.

Hypothesis 2a and 2c changed from
undirected to directed hypotheses.

While working on the meta-analysis and
further exploring theoretical and empirical
studies on self-efficacy, it became clear that
there are assumptions about certain
directions. Therefore, it was decided to test
these assumptions explicitly.

The results became more
informative for future
research.
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Component of Pre- Where there Ifyes, description of deviation(s) Rationale for deviation How might the results
registration deviations? have changed due to the
(no, minor, deviation?
major)

Study Design no -/- -/- -/-

Search Strategy minor Another additional search strategy, namely During the time of applying the backward This additional search
the forward citation search with the tool citation search, the tool CitationChaser was strategy led to a more
citationchaser was applied. discovered, which can easily implement broad data base. In the

backward and forward citation searches. As final data set, two studies
guides on conducting systematic reviews, for (= 1,6%) came from the
example, the Cochrane handbook also backward-forward-
recommends this additional search strategy; it citation search.
was decided to apply forward citation search
additionally (Lefebvre et al., 2021).
minor It was refrained from explicitly asking During several conference presentations of No changes are expected.
experts in the field of TSE for unpublished Study 1 there were already established
articles. connections with experts for TSE. Together
with the community calls there was no need
to ask further people.
Inclusion/Exclusion  minor Three inclusion criteria were specified in
Criteia more detail:

Inclusion criterion 1 (numbering according
to the pre-registration): The quantitative
data has to be sufficient to calculate the
standardized mean change.

Inclusion criterion 2 (numbering according
to the pre-registration). The sample size

Rationale for supplement in inclusion

criterion 1: To calculate the standardized
mean change, it was mandatory for primary
studies to report enough quantitative data

(e.g., N, SD, M).

Rationale for supplement in inclusion

criterion 2: A simulation study showed that

Regarding rationale 1: No
changes are expected

Regarding rationale 2:
Only one study had to be
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Component of Pre- Where there Ifyes, description of deviation(s) Rationale for deviation How might the results
registration deviations? have changed due to the
(no, minor, deviation?
major)
needs to exceed 10 persons to conduct study sizes below 10 impact the estimation of excluded because of this
reliable parametric analyses. Hedges g (Lin, 2018). Therefore, only studies criterion. No impact is
with a sample size larger than 10 persons expected.
were included
Inclusion criterion 4 (numbering according Rationale for supplement in inclusion Regarding rationale 3:
to the pre-registration). The used measure criterion 4: Several meta-analyses have Less studies could be
of teacher self-efficacy had to be the already shown thatthe chosen scale ofteacher included. However, the
Teachers’ Sense of Efficacy Scale (TSES) self-efficacy can have a decisive influence on remaining number is still
from Tschannen-Moran and Woolfolk Hoy the results (e.g., Chesnut & Burley, 2015; enormous. It is a huge
(2001) or a fully available scale where at Kim & Seo, 2018; Klassen et al., 2011). benefit that the studies fit
least one subscale was comparable to the Therefore, it was decided to follow common together well now.
three subscales of the TSES. criteria and to stick to the valid and often
recommended TSES and comparable
subscales.
Stopping Rule no -/- -/- -/-
Measured/Coded minor The variables “aim of intervention” and “Aim of intervention” could not be coded Through the described
Variables “program leader” could not be coded. The because almost no study reported it. Many changes more detailed
change in the inclusion criterion regarding studies started with “The aim of this study is” information about the

the scale of self-efficacy led to the
omission of the variable “subject-
specificity of the measure”.

The following new variables were added in
the coding scheme:
Intervention description

but did not make the aims of the intervention
explicit. Through the thorough coding of the
of other
intervention characteristics, it is still possible
to describe key characteristics of each
intervention. Because of quite short
descriptions of the interventions, the studies

sources self-efficacy  and

also did not report who exactly delivered the

studies and interventions
were gathered. No changes
in the results are expected.
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Component of Pre-
registration

Where

there

deviations?

(no,
major)

minor,

If yes, description of deviation(s)

Rationale for deviation

How might the results
have changed due to the
deviation?

Intervention description with details
Period between measurement points

Only knowledge targeted
Moment of reflection

Additional statistics if reported

The following variables were specified:
Mean, N and SD according to pre- and

posttest of each group

intervention. In many cases it was not clear if
the teacher educator is a university teacher or
an experienced school teacher, for example.
Therefore,the variable “program leader” had
to be dropped.

The new variables capture relevant aspects of
the interventions that might impact the
intervention effects.

Statistical Models

minor

Studentized deleted residuals and GOSH

plots could not be analysed.

The 12 statistics was not used to assess

heterogeneity.

Instead of the R package “robumeta”,

“clubsandwich” was used.

Calculating studentized deleted residuals and
creating GOSH plots is at the moment not
possible with multivariate random effects
models in metafor. However, in addition to
the promised Cook’s distance, DFBETAS
were calculated as further influence

diagnostics.

As Q-statistics can be transformed to 12
statistics, it was enough to analyze the Q-
statistics.

All analyses could be performed in metafor
and clubsandwich.

No changes are expected
since  other influence
diagnostic functions were
used.

No changes are expected

because equivalent
heterogeneity =~ measures
were used.

No echanges are expected
as metafor is a reliable R
package to conduct meta-
analyses.
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Component of Pre- Where there Ifyes, description of deviation(s)

Rationale for deviation

How might the results
have changed due to the
deviation?

registration deviations?

(no, minor,

major)
Exploratory minor The planned exploratory analyses on the
Analyses interventions’ aims and the specifications

of the sources of vicarious experience and
social persuasion were not possible.

Two further exploratory analyses were
conducted: First, an overall effect size with
not only pre- and post-measures but also
follow-up measures included. Second, a
meta-regression with the measurement
period as moderator.

The interventions were not described in
enough details to code the interventions’ aims
or the specifications of the sources.
Therefore, the analyses were not possible.

More studies than expected had follow up
measurement points. As these provide
information on the stability of the
intervention effects, these additional analyses
were performed.

The analyses are marked
as exploratory analyses
and do not affect the rest of
the results.

Note. This table transparently shows all deviations from the Pre-registration (https://osf.io/ev7tf). It follows the recommendations made by Harris, Campbell, Flake,

Fried, Beck, and Kline at the APS Hackathon 2019: Best Research Practices Made Easy (for more details see: https://osf.io/c8xbp/).
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Table A 2. Search Strings for Web of Science, ERIC & FIS Bildung (Study 1)

Database

Search Syntax

Web of
Science

(TS=("program effectiveness" OR "program evaluation" OR "program
implementation” OR "training*" OR "intervention*" OR "professional
development" OR "mentor*" OR "teaching experience" OR "student teaching" OR
"internship programs" OR "practicum*" OR "professional training" OR "teacher
workshop*" OR "teacher supervision" OR "practicum supervision "OR "teaching
models" OR "randomized controlled trial" OR "quasiexperimental")

AND TS=("teacher education" OR "teacher education programs" OR "student
teachers" OR "pre-service teachers" OR "pre-service teacher education” OR
"inservice teacher education" OR "teachers" OR "beginning teachers" OR
"*induction™" OR "experienced teachers" OR "novices" OR "teacher interns")
AND TS=("self-efficacy" OR "self efficacy")

NOT TS=("case stud*"))

ERIC —search
with
descriptors

DE ((DE ((DE ((DE ((DE ((DE program effectiveness) OR (DE program
evaluation) OR (DE program implementation) OR (DE training) OR (DE
intervention) OR (DE professional development) OR (DE mentors) OR (DE
teaching experience))) OR (DE randomized controlled trial) OR (DE
quasiexperimental design) OR (DE student teaching) OR (DE pretests posttests)
OR (DE internship programs) OR (DE practicums))) OR (DE professional training)
OR (DE teacher workshops))) OR (DE teacher supervision) OR (DE practicum
supervision))) OR (DE teaching models) ))

AND

(DE ((DE ((DE teacher education) OR (DE teacher education programs) OR (DE
student teachers) OR (DE preservice teachers) OR (DE preservice teacher
education) OR (DE inservice teacher education) OR (DE teachers) OR (DE
beginning teachers) OR (DE beginning teacher induction))) OR (DE experienced
teachers) OR (DE novices) OR (DE teacher interns)))

AND

(DE ((DE ((DE self efficacy))))

NOT (DE case studies)

ERIC —search
within
abstracts

( AB ((AB ((AB ((AB ((AB ((AB program effectiveness) OR (AB program
evaluation) OR (AB program implementation) OR (AB training) OR (AB
intervention) OR (AB professional development) OR (AB mentors) OR (AB
teaching experience))) OR (AB randomized controlled trial) OR (AB
quasiexperimental design) OR (AB student teaching) OR (AB internship programs)
OR (AB practicums))) OR (AB professional training) OR (AB teacher
workshops))) OR (AB teacher supervision) OR (AB practicum supervision))) OR
(AB teaching models) )) AND (AB ((AB ((AB teacher education) OR (AB teacher
education programs) OR (AB student teachers) OR (AB preservice teachers) OR
(AB preservice teacher education) OR (AB inservice teacher education) OR (AB
teachers) OR (AB beginning teachers) OR (AB beginning teacher induction))) OR
(AB experienced teachers) OR (AB novices) OR (AB teacher interns))) AND (AB
((AB ((AB self efficacy)))) ) NOT AB "case stud*"

FIS Bildung

( ( ( (Schlagworter: LEHRER oder LEHRERIN oder LEHRERBILDUNG oder
LEHRAMTSSTUDIUM oder LEHRAMTSSTUDENT oder
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LEHRAMTSSTUDENTIN oder REFERENDARIAT oder REFERENDAR oder
REFERENDARIN) und (Schlagworter: SELBSTWIRKSAMKEIT) ) und
(Schlagworter: EVALUATION oder EXPERIMENT oder *TRAINING oder
INTERVENTION* oder PROGRAMM oder PROGRAMMEVALUATION oder
QUASI-EXPERIMENT oder WIRKUNG?*) ) und (Sprache: deutsch oder englisch)
) und (Datenquelle: "FIS Bildung" oder "Online Contents" oder "BASE (beta)")
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Table A 3. Study and Sample Characteristics (Study 1)

Number
Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Aasheim et al. 2020  published "% 1 TSES IST E 207 Norway
experimental
Akiri & Dori 2021  published ;’;‘Z}‘fm“p 2 1 TSES IST 999 54 Israel
Amendum & Liebfreund 2019  published ;’t‘:l‘g;gm“p 1 1 TSES IST E 22 USA
Andersson et al. 2022  published  experimental 3 1 TSES IST E 25 Sweden
Androzzi 2011  dissertation g;‘gygm“p 1.5 1 TSES PST E&S 27 USA
PST
Ansley et al. 2021a published  experimental 4 1 TSES and 999 51 USA
IST
Ansley & Wander 2021b published 992" 1 TSES PST E&S 28 USA
experimental
Anthony et al. 2013  published "2 2 TSES IST E&S 48 USA
experimental
Atay 2007  published ;’;‘Zygmup 1 1 TSES PST E&S 78 Turkey
Avalos & Bascope 2014  published g;zfr"“p 0 1 TSES PST E&S 54 Chile
Aydin et al. 2012 published ;’31‘11'5“’“1’ 125 1 TSES PST S 26 Turkey
one-grou Teacher Question-
Azukas 2018  dissertation group 1.75 1 naire (self- IST E&S 15 USA
study
developed)
. . one-group New
Berg & Smith 2018  published study 1 1 TSES PST E 75 Zealand
Bhatia 2012 dissertation ;’;Zfr(’“p 1 1 TSES PST 999 22 USA
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Boomgard 2013 dissertation gt‘;‘zygm“p 1 1 TSES IST E&S 15 USA
Bosch & Ellis 2021  published 9" 1 1 TSES PST E&S 44 USA
experimental
Bowlin et al. 2015  other experimental 3 2 TSES PST E&S 153 USA
Branch 2018 dissertation 12 1 1 TSES IST E&S 40 USA
experimental
Brown et al. 2015  published ;’;‘gygm“p 0 1 TSES PST E 66 USA
Brown 2013  dissertation experimental 3 1 TSES IST E&S 36 China
Bumen 2009  published ;’;‘gygm“p 183 1 TSES IST E&S 38 Turkey
Cabaroglu 2014  published ;)tlllltzygroup 167 1 TSES PST 999 60 Turkey
Chan et al. 2021  published  experimental 4 1 TSES PST S 65 Cambodia
Chao et al. 2017  published ;’31‘11'5“’“1’ 1 1 TSES IST E&S 345 China
Charalambous et al. 2008  published s;cz—}%roup 2 1 TSES PST E 89 Cyprus
Conroy et al. 2019  published  experimental 4 1 TSES IST E 186 USA
Dalioglu & Adiguzel 2016  published g;zfr"“p 025 1 TSES PST E&S 68 Turkey
De Carvalho et al. 2021 published  experimental 4 1 TSES IST E 205 Portugal
Denzer 2018 dissertation ;’t‘:gj’m“p 1 1 TSES IST S 14 USA
DeSantis 2018  dissertation experimental 2 2 TSES PST E&S 30 USA
Norwegian Teacher

. . one-group Self-Efficacy Scale Cote

Devries et al. 2021  published study 0.5 1 (Skaalvik & IST E 132 Jvoire

Skaalvik, 2007)
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Dicke et al. 2015  published %% 3 2 TSES IST E&S 56 Germany
experimental
Behavior Manage-
Domitrovich et al. 2016 published  experimental 4 2 ment - Self-Efficacy o g 319 USA
Scale (Main &
Hammond, 2008)
Multi-dimensional
asi- scale of teacher self-
Eder-Karavaya et al. 2021  published quast- 3 1 efficacy  (Schulte, PST S 75 Germany
experimental
Watermann &
Bogeholz, 2011)
Eginli & Solhi 2021  published g;‘gygm“p 025 1 TSES PST 999 32 Turkey
Erdem 2008  published ;)tlllltzygroup 2 1 TSES PST 999 43 Turkey
Fernandes et al. 2019  published quast- 1.75 2 999 IST E&S 59 Portugal
experimental
Flynn & Tazartes 2015  other ;’;‘Zfr"“p 1.5 1 TSES IST S 39 USA
Garwood & Harris 2020  published s;cz—}%roup 2 1 TSES IST E&S 52 USA
Lasi- scale from BIQUA-
Gold et al. 2017  published quast- 2.5 3 project (Kleick- PST E 223 Germany
experimental
mann et al., 2006)
Grammatikopoulos et al. 2013  published Z‘[?id_}%roup 2 1 TSES IST E&S 237 Greece
Green 2021  published  experimental 3 2 TSES IST E&S 206 Pakistan
Gresko 2013 dissertation ;’;Zygm“p 2 1 TSES IST E&S 29 USA
Hannemann et al. 2019  published experimental 4 1 TSES PST E&S 151 Germany

Appendix | 133



Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Hayes et al. 2020  published  experimental 3 1 TSES IST E 74 England
Hoffman 2009  dissertation ;’t‘;‘zygm“p 0 1 TSES IST E 23 USA
Holdaway 2017  dissertation experimental 3 2 TSES PST E 24 USA
Hoogendijk et al. 2018 published  experimental 3.5 1 TSES IST E 94 {jﬁﬁ‘fr‘
Hui et al. 2016  published :;zygmup 1 1 TSES IST E 11 Canada
uasi- PST
Jackson & Miller 2020  published quast- 0 2 TSES and S 72 USA
experimental IST
Jamil 2012 other quasi 3 1 TSES IST 999 335  USA
experimental
Jang & Reeve 2021  published  experimental 4 1 TSES IST E&S 26 Philippines
Junqueira & Matoti 2013 published ~ ON¢BOUP 0 1 TSES PST S 109 South
study Africa
Karalar & Altan® 2018  published g;z}%“’“p 125 1 TSES PST S 24 Turkey
Karimi 2011  published "% 2 1 TSES IST S 60 Iran
experimental
. PST
Kissau & Algozzine 2015 published 94" 2 3 TSES and E&S 117  USA
experimental IST
Klassen & Durksen 2014  published ;’;zfr"“p 2 1 TSES IST E&S 150  Canada
Klempin et al. 2020  published "% 2.5 1 TSES PST E&S 184 Germany
experimental
Klug & Seethaler 2021  published 192" 088 2 TSES PST E 103 Austria
experimental
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Knoblauch & Chase 2015  published gt‘:l‘zygm“p 1 1 TSES PST E&S 200  USA
Knoblauch & Hoy 2008  published ;’;‘Z;gm“p 1 1 TSES PST E&S 102  USA
asi- Teaching Self-
Kollmayer et al. 2019  published 2;: erimental 1 Efficacy Scale IST S 114 Austria
P (Bandura, 1997)
Scale  for  self-
ONE-ero efficacy towards
Krauskopf & Knigge 2017  published group 0.5 1 inclusive education PST S 157 Germany
study i
(Bosse &  Sporer,
2014)
Kunz et al. 2019  published 992" 3 1 TSES IST E 118 Switz-
experimental erland
Kumschick et al. 2017  published quast- 1.83 2 TSES PST 999 237 Germany
experimental
Kurt 2017  published  experimental 3 1 TSES PST 999 62 Turkey
Latouche & Gascoigne 2019  published ;’;zfmup 1 1 TSES IST E 113 Australia
Attitudes  Towards
: one-group Science  Inventory
Lentfer & Franks 2015  published study 1 1 (Gogolin & Swartz, PST S 31 USA
1992)
Liaw 2017  published  experimental 3.83 1 TSES PST E 57 China
(Taiwan)
Ma et al. 2022 published ;’t‘:g;gmup 083 1 TSES PST E&S 131 Australia
Mahasneh & Alwan 2018  published  experimental 2.75 1 TSES PST 999 79 Jordan
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Teacher Inter-
Main & Hammond 2008 published ~ ONCBOUP 1 personal Sel- bt E&S 69 999
study Efficacy Scale
(Baker, 2005)
Teacher Efficacy for
Main et al. 2016 published gﬁl‘zfroup 075 1 igi?;;vae Lgrrgf;;f IST E 37 Seychelles
& Forlin, 2012)
Marlow et al. 2015  published ;)Sleg}%roup 0 1 TSES IST E 37 England
Marquez et al. 2016  published :;zfroup 1 1 TSES IST E 37 USA
Marquez et al. 2016  published  experimental 3.5 1 TSES IST E 83 USA
Matoti et al. 2011 published °PSEUP g 1 TSES PST 999 51 South
study Africa
McCullough et al. 2021  published  experimental 4 1 TSES IST E 26 USA
Michos et al. 2022  published  experimental 2.5 2 TSES PST E 81 S:IELZ_
O"Neill 2015  published ;’;‘Zﬁr"“p 2 1 TSES PST E 20 Australia
Oh 2010  dissertation g;z}%“’“p 1 1 TSES PST E 59 USA
Ortactepe & Akyel 2015  published g&‘;‘froup 188 1 TSES IST S 50 Turkey
Ozdemir & Aydin 2021  published ;’t‘:gfm“p 2 1 TSES IST S 45 Turkey
Teacher Efficacy for
Pecbles & Mendaglio® 2014 published ~ OPCETOWP 1 Inclusive - Practices  por g o g 141 Canada
study (Sharma, Loreman,

& Forlin, 2012)
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Teaching
. . one-group Engineering  Self-
Perkins Coppola 2019  published study 2 1 Efficacy Scale PST E 124 USA
(Yoon et al., 2014)
Putman 2012  published 992" 088 2 TSES PST E 43 USA
experimental
Reyes et al. 2017  published ;’;‘Z}%mur’ 0 1 TSES IST 999 47 USA
asi- PST
Ribeiro 2009 dissertation 1% 2 TSES and E&S 23 USA
experimental
IST
Roberts et al. 2008 published ~ 9U2%" 2 TSES PST 999 138 USA
experimental
Ross & Bruce 2007  published  experimental 4 1 TSES IST E 106 Canada
Samuelsson et al. 2021  published experimental 2 3 TSES PST E 72 Sweden
Schipper et al. 2020 published 14" 167 1 TSES IST 60 Netherlands
experimental
Teacher Efficacy for
Sharma & Nuttal 2016 published ~ OPC:EOUP i Inclusive = Practice o p g g 99 Australia
study (Sharma, Loreman,
& Forlin, 2012)
Sheehan & Moore 2019  published ;’;‘Zfroup 2 1 TSES PST S 20 USA
Siers et al. 2017  other ;’;zfr"“p 0 1 TSES PST 999 126  USA
Stanton et al. 2018  published 44" 2 TSES IST E&S 70 USA
experimental
Stevens et al. 2013 published ;’t‘fg;gmup 1 1 TSES IST S 58 USA
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Stewart 2012 published gt‘;‘zygm“p 1 1 TSES PST E&S 160  USA
Stewart et al. 2011  published 9" 1 TSES PST 999 292  USA
experimental
Stripling & Roberts 2013  published s;:}%roup 0 1 TSES PST S 22 USA
Sumners 2012 dissertation ;)tlllltzygroup 0 1 TSES PST E 29 USA
Thiel et al. 2020  published  experimental 3 2 TSES PST E&S 114 Germany
Thomas & Mucherah 2016 published "2 175 2 TSES PST E 96 USA
experimental
Tschannen-Moran & McMaster 2009  published 32" 2 4 TSES IST E 93 999
experimental
Van der Scheer & Visscher 2016  published  experimental 3.75 1 TSES IST E 62 Eitihser-
VanParys Couet 2014  dissertation ;)::lz}%roup 0 1 TSES IST S 42 USA
Vansteelandt et al. 2020  published  experimental 3.67 2 TSES IST E 28 999
Vernon-Feagans et al. 2015 published  experimental 3 2 TSES IST E 58 USA
Wagler & Moseley 2005  published ;’;‘Zygmup 188 1 TSES PST S 59 USA
Weber et al. 2019  published "2 3 TSES PST 999 121 Germany
experimental
self-efficacy towards
asi- planning, conducting
Wess et al. 2020  published "% 175 1 and reflecting PST E&S 47 Germany
experimental lessons (self-
developed)
Whitley et al.? 2019  published ;’t‘fg;gmup 1 1 TSES PST 999 22 USA
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Number

Publication  Study Study  of Career School Sample
Author Year Type Design Quality Treatment Used Scale Stage  Level  Size Country
Groups
Yazici & Yildirim 2017  published gt‘;‘zygm“p 1 1 TSES PST S 178  Turkey
Yilmaz & Koca® 2017  published ;’;‘Z;gm“p 1 1 TSES PST 999 55 Turkey
Yoo 2016  published gt‘lll‘zygm“p 0 1 TSES IST E&S 148  USA
Yough 2019  published  experimental 3.83 1 TSES PST E&S 162 USA
Yiiksel H.G. 2014  published ;’;‘gygm“p 2 1 TSES PST E&S 40 Turkey
Yiiksel 1. 2014  published ;)tlllltzygroup 088 1 TSES PST 999 85 Turkey
. self-efficacy towards
Zeuch et al. 2021  published g;lgzlr-imental 1 heterogeneity PST E&S 1322 Germany

(Junker et al., 2020)

Note. Study quality is averaged per study; TSES = Teachers’ Sense of Efficacy Scale from Tschannen-Moran & Woolfolk Hoy, 2001; PST = pre-service teachers;

IST = in-service teachers; E = elementary schools; S = secondary schools.

a. This study is not included in the final statistical analysis because it was identified as influential study.
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Table A 4. Intervention Characteristics (Study 1)

Period Physiolo-
. Between Only Moment L . k4
Duration Mastery Vicarious Social gical and
Author Year . Measurement Know-  Of . . . .
in Hours S . Experiences Experiences Persuasion FEmotional
Points in Ledge  Reflection .
Reactions
Weeks
Aasheim et al. 2020 42 36 no yes yes yes yes no
Akiri & Dori 2021 60 40 no no no no yes no
Amendum & Liebfreund 2019  n.a. 40 no yes yes yes yes no
Andersson et al. 2022 17 11 no yes yes yes yes no
Androzzi 2011 23 9 no yes yes yes yes no
Ansley et al. 2021a 4 4 no yes no yes no yes
Ansley & Wander 2021b n.a. 8 no no yes no no no
Anthony et al.
(subgroup 1: attended 6 or more) 2013 na. 40 no no no yes yes no
Anthony et al.
(subgroup 2: attended 1 to 5) 2013  n.a. 40 no no no yes yes no
Atay 2007 n.a. 40 no yes yes no no no
Avalos & Bascope 2014 na. 16 no no yes yes yes no
Aydin et al. 2012 145 13 no no yes yes yes no
Azukas 2018 n.a. 36 no yes yes yes yes no
Berg & Smith 2018 n.a. n.a. no no yes no no no
Bhatia 2012 n.a. n.a. n.a. n.a. No sources codable
Boomgard 2013  n.a. 16 no yes no no yes no
Bosch & Ellis 2021 n.a. n.a. no no yes yes yes no
Bowlin et al.
(subgroup 1: video modeling condition) 2015 n.a. 18 yes no No sources codable
Bowlin et al. 2015 n.a. 18 no no no yes no no

(subgroup 2: live modeling condition)

Appendix | 140



Period

. Between Only Moment L . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
Branch 2018 3 6 no no no no yes no
Brown et al. 2015 n.a. 20 no no yes yes yes no
Brown 2013  n.a. n.a. n.a. n.a. No sources codable
Bumen 2009 n.a. 40 no no yes no yes no
Cabaroglu 2014 n.a. 14 no yes yes yes yes no
Chan et al. 2021 n.a. 16 no yes yes no yes no
Chao et al. 2017 30 1 yes no No sources codable
Charalambous et al. 2008 90 12 no yes yes yes yes no
Conroy et al. 2019 7 14 no yes yes yes yes no
Dalioglu & Adiguzel 2016  n.a. n.a. no no yes no no no
De Carvalho et al. 2021 30 10 no yes yes no yes yes
Denzer 2018 5 12 no yes no no yes no
DeSantis
(subgroup 1: group with coaching) 2018  1.75 15 no no yes no yes no
DeSantis
(subgroup 2: group without coaching) 2018 0.5 15 no no yes no no no
Devries et al. 2021 16 0 no yes yes no yes no
Dicke et al.
(subgroup  1:  treatment  classroom 2015 19 0 no no yes yes yes no
management training)
Dicke et al.
(subgroup 2: treatment stress management 2015 19 0 no yes yes yes yes yes
training)
Domitrovich et al. 2016 na 31 no no es es es no
(subgroup 1: treatment PATHS to PAX) ' y y y
Domitrovich et al. 2016 n.a 31 no no yes yes yes no

(subgroup 2: treatment PAX GBG)
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Period

. Between Only Moment L . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
Eder-Karavaya et al. 2021 n.a. 4 no yes no yes yes yes
Eginli & Solhi 2021 na. 12 no no yes no no no
Erdem 2008 84 20 no yes yes no yes no
Fernandes et al.
(subgroup 1) 2019 18 9 no yes yes no yes no
Fernandes et al.
(subgroup 2) 2019 18 9 no yes yes no yes no
Flynn & Tazartes 2015 o4 40 no no yes no yes no
Garwood & Harris 2020 n.a. n.a. yes no No sources codable
Gold et al.
(subgroup 1) 2017 n.a. 20 no yes no yes yes no
Gold et al.
(subgroup 2) 2017 n.a. 20 no yes yes no yes no
Gold et al.
(subgroup 3) 2017 n.a. 20 no yes yes yes yes no
Grammatikopoulos et al. 2013 60 8 yes no No sources codable
Green
(subgroup 1) 2021 30 5 no yes yes no yes no
Green
(subgroup 2) 2021 30 5 yes no No sources codable
Gresko 2013 19 15 no yes yes yes yes no
Hannemann et al. 2019 15 4 no yes yes yes yes no
Hayes et al. 2020 48 24 no yes no yes yes no
Hoffman 2009 n.a. n.a. no no yes no yes no
Holdaway
(subgroup 1: internship as usual) 2017 n.a. n.a. no no yes yes yes no
Holdaway 2017  n.a. n.a. no yes yes yes yes no
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Period

. Between Only Moment L . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
(subgroup 2: internship plus intensive
coaching)
Hoogendijk et al. 2018 9 n.a. no yes yes yes yes no
Hui et al. 2016 17 12 no yes yes no yes yes
Jackson & Miller
(subgroup 1: traditional teacher education) 2020 na 20 no no no yes no no
Jackson & Miller
(subgroup 2: alternative teacher education) 2020 na 20 yes 1o No sources codable
Jamil 2012  n.a. 40 no no yes yes yes yes
Jang & Reeve 2021 n.a. n.a. no yes no yes no no
Junqueira & Matoti 2013  n.a. 24 n.a. n.a. No sources codable
Karalar & Altan® 2018 56 7 no yes yes no yes no
Karimi 2011 24 n.a. no no yes yes yes no
Kissau & Algozzine 2015 n.a 15 no es es es es no
(subgroup 1: face-to-face) ' Y Y Y Y
Kissau & Algozzine
(subgroup 2: online) 2015 n.a 15 no yes yes yes yes no
Kissau & Algozzine
(subgroup 3: hybrid) 2015 n.a 15 no yes yes yes yes no
Klassen & Durksen 2014 n.a 7 no no yes yes yes no
Klempin 2020 n.a 20 no yes yes yes yes no
Klug & Seethaler
(subgroup 1: face-to-face) 2021 4 20 no no yes yes no no
Klug & Seethale.r 2021 4 20 no no no yes no no
(subgroup 2: online)
Knoblauch & Chase 2015 na. 16 no no yes no no no
Knoblauch & Hoy 2008 n.a. 16 no no yes yes no no
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Period

. Between Only Moment L . P.hy siolo-
Author Year Duratlon Measurement Know-  Of Mastqy Vlcarzgus Social . gical qnd
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Weeks Reactions
Kollmayer et al. 2019 75 20 no yes yes no yes no
Krauskopf & Knigge 2017 n.a. 20 n.a. n.a. No sources codable
éﬁgj;:o}ﬁ;kl ; tal 2017 6 4 no no no yes no no
Eﬁglgsriﬁll;kz)e tal. 2017 6 4 no no no yes no no
Kunz et al. 2019 14 4 no yes yes yes yes no
Kurt 2017 21 14 no no yes yes yes no
Latouche & Gascoigne 2019 2 0 no no no yes yes no
Lentfer & Franks 2015 30 n.a. no yes yes no no no
Liaw 2017 n.a. 20 no yes yes yes yes no
Ma et al. 2022 n.a. 4 no no yes no no no
Mahasneh & Alwan 2018 n.a. n.a. yes yes No sources codable
Main & Hammond 2008 n.a. n.a. n.a. n.a. No sources codable
Main et al. 2016 n.a. 20 no yes yes no no no
Marlow et al. 2015 48 24 no yes yes yes yes no
?;Itir((il}lflelz) ctal 2016 n.a 2 no no no yes no no
l(\ifc?;% ctal 2016 n.a 15 no no yes yes no no
Matoti et al. 2011 na 24 n.a. n.a. No sources codable
McCullough et al. 2021 n.a 14 no yes yes yes yes no
Michos et al.
(subgroup 1: with mentoring) 2022 na 4 1o yes yes no yes no
Michos et al.
(subgroup 2: without mentoring) 2022 na 4 1o yes yes no yes 1o
O"Neill 2015 26 13 no yes yes yes yes no
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Period

. Between Only Moment L . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
Oh 2010 n.a. 16 no no yes yes yes no
Ortactepe & Akyel 2015 n.a. 32 no yes no no yes no
Ozdemir & Aydin 2021 8 0 no yes yes no yes no
Peebles & Mendaglio® 2014 n.a. 13 no no yes no no no
Perkins Coppola 2019  n.a. 14 no yes yes no yes no
Putman
(subgroup 1: traditional) 2012  n.a 40 no yes yes yes yes no
Putman
(subgroup 2: blocked) 2012 n.a 20 no yes yes yes yes no
Reyes et al. 2017 n.a n.a. no no yes no no no
Ribeiro 2009 na 11 no no No sources codable
(subgroup 1)
Ribeiro
(subgroup 2) 2009 n.a 11 no no
Roberts et al.
(subgroup 1: pairs) 2008 n.a 11 no no yes no yes no
Roberts et al.
(subgroup 2: alone) 2008 n.a 11 no no yes no no no
Ross & Bruce 2007 14 16 no no yes yes yes no
Samuelsson et al.
(subgroup 1: fieldwork) 2021 12 3 no no yes no yes no
Samuelsson et al. 2021 3 n.a no no es es es no
(subgroup 2: simulation) ) y y Y
Samuelsson et al. 2021 3 n.a no no es es es no
(subgroup 3: peer teaching) ' y y y
Schipper et al. 2020 n.a. 40 no no yes yes yes no
Sharma & Nuttal 2016 18 9 yes no No sources codable
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Period

. Between Only Moment . . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
Sheehan & Moore 2019  n.a. 20 no yes yes no no no
Siers et al. 2017  n.a. 8 n.a. n.a. No sources codable
Stanton et al.
(subgroup 1: cadre teachers) 2018 n.a 40 no no yes no yes no
Stanton et al, 2018 n.a 40 no no No sources codable
(subgroup 2: non-cadre teachers)
Stevens et al. 2013  n.a. 6 yes no No sources codable
Stewart 2012  n.a. n.a. no yes No sources codable
Stewart et al. 2011 15 20 no yes yes no yes no
Stripling & Roberts 2013  n.a. n.a. no no yes yes no no
Sumners 2012  n.a. 14 no no no no yes no
Thiel et al.
(subgroup 1: functional video) 20206 6 1o 1o o yes yes no
Thiel et al.
(subgroup 2: dysfunctional video) 20206 6 no no no yes yes no
Thomas & Mucherah
(subgroup 1: immersive practicum) 201690 12 1o yes yes yes yes 1o
Thomas & Mucherah
(subgroup 2: normal practicum) 201633 0 no no yes yes yes no
Tschannen-Moran & McMaster 2009 3 4 o o yes o o o
(subgroup 1)
Tschannen-Moran & McMaster 2009 3 4 o o o yes o o
(subgroup 2)
Tschannen-Moran & McMaster
(subgroup 3) 2009 5 4 no no yes yes yes no
Tschannen-Moran & McMaster
(subgroup 4) 2009 6 4 no no yes yes yes no
Van der Scheer & Visscher 2016 39 40 no yes yes yes yes no
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Period

. Between Only Moment L . P.hy siolo-
Duration Mastery Vicarious Social gical and
Author Year Measurement Know-  Of . ) . .
in Hours S . Experiences Experiences Persuasion Emotional
Points in Ledge  Reflection )
Reactions
Weeks
VanParys Couet 2014 n.a. n.a. n.a. n.a. No sources codable
Vansteelandt et al.
(subgroup 1: group professional 2020 24 40 no yes yes yes yes no
development)
Vansteelandt et al.
(subgroup 2: individual professional 2020 24 40 no yes yes yes yes no
development)
Vernon-Feagans et al. 2015 n.a 40 no no es no es no
(subgroup 1: face-to-face) o Y Y
Vernon-Feagans et al.
(subgroup 2: remote) 2015 n.a. 40 no no yes no yes no
Wagler & Moseley 2005 n.a. 40 no yes yes no yes no
Weber et al.
(subgroup 1: live coaching) 2019 n.a. 4 no yes yes yes yes no
Weber et al. 2019 n.a 4 no es es es es no
(subgroup 2: virtual coaching with peers) o y y y y
Weber et al.
(subgroup 3: virtual coaching with peers + 2019 n.a. 4 no yes yes yes yes no
experts)
Wess et al. 2020 n.a. n.a. no yes yes no yes no
Whitley et al.? 2019  n.a. 20 no no yes no no no
Yazici & Yildirim 2017  n.a. 28 n.a. n.a. No sources codable
Yilmaz & Koca® 2017 84 14 n.a. n.a. No sources codable
Yoo 2016 n.a. 5 no no no yes yes yes
Yough 2019 2 0 no yes yes yes yes yes
Yiiksel H.G. 2014 210 28 no yes yes yes yes no
Yiiksel 1. 2014 24 12 n.a. n.a. No sources codable
Zeuch et al. 2021 n.a. 20 no yes no yes yes no
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Note. One row represents one intervention group
a. This study is not included in the final statistical analysis because it was identified as influential study.

Table A 5. Results of Exploratory Meta-Regression on Measurement Point (Study 1)

Moderator variables n k g SE  95%CI df (0] )4

Measurement period 115* 352 3617.9751*** .03
Pre-post 115 318 0.46 0.04 [0.39,0.53] 112.11 <0.0001
Post-follow up 11 17 -0.33 0.09 [-0.57,-0.10] 4.89 .01
Pre-follow up 11 17 0.06 0.08 [-0.16,0.28] 4.79 49

Note. n = number of studies; k = number of effect sizes. The first mentioned category is always the reference category.

a. Because some studies are represented in more than one category of this moderator, the total sum of the categories does not add up to the number given here.
*H%*p <.001.
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Table A 6. Deviations from Pre-registration (Study 2)

Component of Were there If yes, description Rationale for How might the results
Preregistration  deviations? of deviation(s) deviation have been changed
(no, minor, due to the deviation?
major)
Hypotheses minor No hypotheses During the The study was
were investigated. preparation of the conducted in an
theoretical exploratory manner.
background, it
became clear that
there aren’t strong
indices supporting
hypotheses.
Data Collection no -/- -/- -/-
Procedures
Sample Size major The sample size of There were no The study is
26 teachers is far more capacities to underpowered, and the
below the planned recruit more standard errors might
sample size of 60 teachers. have been
teachers. underestimated, which
led to an increased
type I-error rate.
Measured no -/- -/- -/-
Variables
Statistical minor Classroom There were no No changes expected.
Models characteristics hypotheses The model considering
were added all at regarding the order all interrelations might
once and not ofthe predictors. be even provide better
sequentially into results.
the model.

Note. This table transparently shows all deviations from the pre-registration (https://osf.io/ev7tf). It
follows the recommendations made by Harris, Campbell, Flake, Fried, Beck, and Kline at the APS
Hackathon 2019: Best Research Practices Made Easy (for more details see: https://osf.io/c8xbp/).
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Table A 7. Distribution of Subjects Across Teachers and Classes (Study 2)

Subject Number of Teachers Number of Classes
16

Mathematics
Economics
Dutch

English

Biology
Chemistry
Natural Sciences

._.
n

Economy & Physical Education
Physical Education
Political/Social Sciences
Religion/Ethics
Note. The subjects are ordered by frequency of classes. The number of teachers exceeds n = 26 because
two teachers taught two subjects. One teacher reported only on one class, therefore, the number of
classes in total is n = 76. The teachers taught 12 different subjects; mathematics (» = 6 teachers) and
economics (n = 5 teachers) were the most frequently taught subjects.

—_ = = W WL L N
W W W WL L &\ O O

—_
W
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Table A 8. Teachers' Sense of Efficacy Scale (Study 2)

Number
of item

NL

EN

Hieronder staan vragen over zaken die

moeilijkheden  voor docenten  kunnen

veroorzaken in de klas. Hoe ervaart u dit in
klas?

Wilt u hieronder aangeven in hoeverre u het

deze

met elke stelling eens bent door het
betreffende hokje aan te klikken?

Below are questions about issues that may
cause difficulties
classroom. How do you experience this in
this class?
Would you please indicate below the extent
to which you agree with each statement by

for teachers in the

checking the appropriate box?

Hoe goed lukt het u om een andere uitleg of How well do you manage to give a different

voorbeeld te geven wanneer leerlingen iets
niet begrijpen?

explanation or example when students do
not understand?

Hoe goed lukt het u om storend gedrag in de
klas te beperken?

How well do you manage to limit disruptive
behavior in the classroom?

Hoe goed lukt het u om leerlingen het
vertrouwen te geven dat zij hun schoolwerk
goed kunnen doen?

How well do you succeed in giving students
confidence that they can do their
schoolwork well?

In hoeverre kunt u vaststellen wat leerlingen
hebben begrepen van uw uitleg?

To what extent can you determine what
students have wunderstood from your
explanations?

Hoe goed [lukt het u om leerlingen te
stimuleren door te denken op de geboden

stof?

How well do you succeed in encouraging
students to think through on the material
provided?

Hoe goed lukt het u om leerlingen de
klassenregels te laten volgen?

How well do you succeed in getting students
to follow class rules?

Hoe goed lukt het u om uw lessen af te
stemmen op het juiste niveau van individuele
leerlingen?

How well do you succeed in tailoring your
lessons to the appropriate level of individual
students?

In hoeverre lukt het u om leerlingen te
helpen leren belangrijk te gaan vinden?

To what extent do you succeed in helping
students begin to find learning important?

Hoe goed kunt u voorkomen dat een paar
leerlingen de sfeer in de klas negatief
beinvioeden?

How well can you prevent a few students
from negatively affecting the classroom
atmosphere?

10

Hoe goed kunt u passende uitdagingen
bieden aan leerlingen die goed kunnen
leren?

How well can you provide appropriate
challenges for students who are good
learners?

11

In hoeverre lukt het u om leerlingen zelf
nieuwe dingen te laten ontdekken?

To what extent do you succeed in allowing

students to discover for

themselves?

new things

12

In hoeverre kunt u aan leerlingen duidelijk
maken wat voor gedrag u van hen verwacht?

To what extent can you make clear to
students what kind of behavior you expect
from them?

Reference: Tschannen-Moran & Woolfolk Hoy, 2001; Zee, Koomen, et al., 2016
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Answer categories: 7-point Likert scale with 1 “Helemaal niet (Not at all)”, 2 “Niet (No)”, 3 “Meer
niet dan wel (More not than well)”, 4 “Gemiddeld (Average)”, 5 “Meer wel dan niet (More than not)”,
6 “Wel (Well)” and 7 “Helemaal wel (Completely well)”

Items 1, 4, 7 and 10 belong to the subscale instructional strategies self-efficacy.

Items 2, 6, 9 and 12 belong to the subscale classroom management self-efficacy.

Items 3, 5, 8, and 11 belong to the subscale student engagement self-efficacy.

To evaluate the factorial structure, a confirmatory factor analysis using the COMPLEX function of
Mplus 8.3 (Muthén & Muthén, 1998-2017) that accounts for the dependence of clustered data was
conducted. This analysis uses robust maximum likelihood estimation (MLR), producing robust standard
errors and a mean-adjusted chi-square test statistic. The three-factor-solution barely yielded an
acceptable fit to the data ¥*(51) = 79.231, p < 0.01, RMSEA = 0.09, 90% CI [0.05, 0.12], CFI = 0.919,
SRMR = 0.064 which might be the result of having only 26 clusters. Factor loadings ranged between
0.60 and 0.86 (see https://osf.io/zxcvt).
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Table A 9. Scale for Teacher Perceived Classroom Misbehavior (Study 2)

Number of NI

. EN
item
1
Hoe vaak ervaart u negatieve interacties met How often do you experience negative
leerlingen in deze klas?* interactions with students in this class?*
2
Hoe vaak heeft u te maken met leerlingen met How often do you deal with students
gedragsproblemen in deze klas?* with behavior problems in this class?*
3

Hoe belastend ervaart u het omgaan met How stressful do you experience dealing
probleemgedrag in deze klas?** with problem behavior in this class?**

Reference: Tsouloupas et al., 2010; Zee, de Jong, & Koomen, 2016

*Answer categories: Five-point Likert scale with 1 “Nooit (Never)”, 2 “Soms (Sometimes)”, 3
“Regelmatig (Regularly)”, 4 “Vaak (Often)” and 5 “(Bijna) altijd (Almost) Always”
** Answer categories: Five-point Likert scale with 1 “Helemaal niet belastend (Not stressful at all)”, 2
“Nauwelijks belastend (Barely stressful)”, 3 “In redelijke mate belastend (Fairly stressful)”, 4 “In hoge
mate belastend (Highly stressful)” and 5 “In zeer hoge mate belastend (Very highly stressful)”

A confirmatory factor analysis accounting for the clustered data produced an excellent fit to the data
(%*(0)=0.00, p<0.01, RMSEA = 0.00, 90% C1[0.00, 0.00], CFI=1.00, SRMR = 0.00). Factor loadings
ranged from 0.81 to 0.91 (see https://osf.io/zxcvt).
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Table A 10. Engagement Versus Disaffection With Learning Scale (Study 2)

Number
of item

NL

Vragen over je klas: Deze vragen gaan over
Jjouw klas bij de leraar voor wie je de vragen
hebt ingevuld en hoe leuk jij de lessen van deze
leraar vindt. Het is de bedoeling dat je een
vinkje zet in het hokje van het antwoord dat jij
het best vindt passen. Bij sommige vragen kan
et lastig zijn om een antwoord te geven. Maar
het is de bedoeling dat je altijd een antwoord
geeft. Kies dan wat jij het best vindt passen.

EN

Questions about your class: These
questions are about your class with the
teacher for whom you completed the
questions and how much you like this
teacher's classes. You should check the box
of the answer you think fits best. Some
questions can be difficult to answer. But
you should always give an answer. Then
choose what you think fits best.

1k doe mijn best om het goed te doen tijdens dit
vak.

I try my best to do well during this subject.

Tijdens de lessen van deze leraar denk ik aan
andere dingen. (R)

During this teacher's lessons I think about
other things. (R)

Tijdens de lessen van deze leraar luister ik heel
goed.

During this teacher's lessons, I listen very
carefully.

In de lessen van deze leraar doe ik alleen maar
alsof ik aan het werk ben. (R)

During this teacher's lessons I only pretend
to be working. (R)

1k let op in de lessen van deze leraar.

I pay attention in this teacher's lessons.

In de lessen van deze leraar werk ik zo hard
als ik kan.

In this teacher's lessons, I work as hard as I
can.

In de lessen van deze leraar voel ik me fijn.

In this teacher's lessons I feel comfortable.

Als we in de lessen van deze leraar aan het
werk zijn, ben ik geinteresseerd.

When we are working in this teacher's
lessons, I am interested.

Wanneer we in de lessen van deze leraar aan
iets nieuws beginnen, dan voel ik me
zenuwachtig. (R)*

When we are working on something new in
this teacher's lessons, I feel nervous. (R)*

10

Als we in de lessen van deze leraar aan iets
werken, verveel ik me. (R)

When we work on something in this
teacher's classes, I get bored. (R)

11

1k vind het leuk om nieuwe dingen te leren in
de klas.

I like learning new things in class.

12

Ik vind de lessen van deze leraar best wel
vervelend. (R)

I find this teacher's classes quite boring. (R)

Reference: Skinner et al., 2008; Zee & Koomen, 2020

Answer categories: Five-point Likert scale with 1 “Nee, dat is niet zo (No, that is not true)”, 2 “Dat is

meestal niet zo (It is not usually s0)”, 3 “Soms (Sometimes)”, 4 “Dat is meestal wel zo (It is usually

s0)” and 5 “Ja, dat is zeker zo (Yes, this is definitely so0)”

Items 1 to 6 belong to subscale behavioral engagement;

Items 7 to 12 belong to subscale emotional engagement

Reverse coded items are indicated with (R)

* this item had to be removed in the analyses due to low factor loading
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The assumed two-factor structure was evaluated with a confirmatory factor analysis considering the

dependent structure (students clustered in classes) by using the TYPE = COMPLEX function in Mplus

8.3 (see https://osf.io/zxcvt/). After removing one emotional engagement item with a low factor loading
(A = 0.18), the two-factor model showed sufficient fit (x*(43) = 434.70, p < 0.01, RMSEA = 0.08 [0.08;
0.09], CF1=10.90, TLI = 0.88, SRMR = 0.06).
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