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Abstract

Inclusive education is a reform aimed at educating all students in general class-
rooms, independent of diversity features such as special educational needs, gifted-
ness, or migration. Its successful implementation requires teachers with professional
knowledge about inclusive education, skills to address the diverse needs in the class-
room, and positive beliefs toward inclusive education. Teachers are provided with
professional development opportunities, but are these effective in improving their
learning process and positively impacting students’ behavior? We conducted a meta-
analysis to address this question. The screening of 12,050 search results revealed
342 eligible studies with more than 155,000 participants and 1123 effects from four
outcome categories: teachers’ knowledge, skills, and beliefs and students’ behavior.
We observed positive, though varying, effects on all four outcome categories: large
effects on teachers’ knowledge regarding inclusive education (g=0.93), moderate
effects on teachers’ skills (g =0.49), small effects on teachers’ beliefs (g =0.23), and
small-to-moderate effects on student behavior (g =0.37). We also examined factors
that might explain the differences in the strength of training effects. The data suggest
that long-term training with high practical relevance and active learning opportuni-
ties facilitates transfer to schools.
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Introduction

In past decades, education systems have considerably changed how students with
diverse educational needs are educated (Alzahrani, 2020). As evidenced by an
increasing numbers of countries introducing laws facilitating inclusive education
(Allan, 2021), school systems are adapting to address the demands of their diverse
communities. Approaches that involve educating students together in general class-
rooms as opposed to separated classrooms are becoming increasingly popular. Such
an approach is thought to overcome diversity-related disadvantages independent of
students’ various features such as special educational needs, giftedness, or multi-
cultural background (UNESCO, 1994; United Nations, 2005, 2006). Well-prepared
and educated teachers are crucial to realize this development toward more inclusive
education.

Teachers play a crucial role in implementing inclusive education, as they shape
learning opportunities and experiences in school for students (Hattie, 2009) and are
responsible for introducing innovations in education systems. To realize educational
reforms, teachers should be equipped with professional knowledge, skills for imple-
mentation, and positive beliefs about the reform (Bransford et al., 2005; Lipowsky
& Rzejak, 2015). The expectation is that students’ behavior, achievement, and atti-
tudes will improve if teachers acquire new skills in professional development and
successfully apply them in the classroom (Desimone, 2009; Lipowsky & Rzejak,
2015; Pit-Ten Cate et al., 2018).

Introduction and Problem Statement

To better prepare preservice teachers for their future professional life in inclusive
classrooms, inclusive education has become obligatory in teacher education pro-
grams across many countries. These programs aim to provide knowledge about
inclusive education, develop inclusive teaching practices (e.g., collaborative teach-
ing, individualized instruction), and facilitate positive attitudes (Florian & Camedda,
2020). In-service teachers’ professional development opportunities often support
their ongoing implementation of inclusive education. It should be noted that we dis-
tinguish between training pre- and in-service teachers because the circumstances
of learning differ (Girardet, 2018; Savolainen et al., 2012), i.e., in-service teachers
have the chance to apply newly acquired methods in their classrooms but may also
face the challenges with implementing new methods added to their everyday teach-
ing tasks. In turn, preservice teachers can devote more time to learning new teach-
ing methods but have to apply them in hypothetical or exercise contexts. Numer-
ous studies report differences in pre- and in-service teachers’ willingness to teach
diverse classrooms, attitudes, and concerns (e.g., Edwards et al., 2006; Kimanen
et al., 2019; Rumalutur & Kurniawati, 2019), suggesting that the two groups should
be looked at separately. We therefore focus specifically on the learning of in-service
teachers as they are influencing current practices in schools.

Professional development opportunities are offered to in-service teachers and
commonly refer to group training sessions where teachers from different institutions
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come together and receive input on a topic. However, the implementation and ongo-
ing support thereof that is supposed to naturally follow such a professional develop-
ment course are not integrated into these programs (Cramer et al., 2019; Darling-
Hammond et al., 2017). Although following this practice equips many teachers with
professional development at comparably low costs (Darling-Hammond et al., 2017),
its effectiveness in bringing about intended changes in teacher practice can be ques-
tioned (Copur-Gencturk & Papakonstantinou, 2016; Garet et al., 2016). Educational
research has identified certain aspects that can enhance the efficacy of professional
development (Desimone, 2009; Dunst et al., 2015; Sims & Fletcher-Wood, 2021).
Content focus, coherence with other learning activities, opportunities for intensive
active learning, collective participation of teachers from one institution, and longer
duration of training are characteristics that have all been associated with supporting
teachers’ learning in professional development and modifying their teaching prac-
tices (Cordingley et al., 2015; Desimone, 2009). However, these design character-
istics are difficult to implement in a one-shot event, which reflects the majority of
offered professional development programs (Cramer et al., 2019).

Because providing in-service teachers with opportunities for professional devel-
opment is a common way to prepare them to implement inclusive education, it is
crucial to investigate its effectiveness. Studies have reported null effects for profes-
sional development participation (e.g., Adhabi, 2018; Alquraini, 2012; Schmidt,
2019), with some even reporting negative influences on in-service teachers’ attitudes
toward inclusive education (e.g., Edwards et al., 2006; Jintsch et al., 2015; Sanches-
Ferreira et al., 2018). Even studies that were based on interventions that satisfied
many of the above-mentioned design criteria for effective professional development
report that only a few participants genuinely understood the concept of interest, felt
equipped to implement it (e.g., Carew et al., 2019; Forlin et al., 2014), and not nec-
essarily led to improved student behavior (Garet et al., 2016).

Previous Reviews

The number of studies addressing teacher professional development to improve
inclusive education practices has risen with an increasing number of countries intro-
ducing inclusive education. Previous reviews have investigated research practices in
this field, for example, the applied study designs and assessed outcome variables
(Van Mieghem et al., 2018; Waitoller & Artiles, 2016), revealing that studies inves-
tigating the influence of professional development addressing inclusive education
assess different categories of outcome variables. Specifically, teachers’ knowledge,
skills, and beliefs, as well as students’ behavior, academic achievement, and atti-
tudes toward school, are commonly assessed. Reviews report positive influences of
professional development participation but include only a few primary studies in
their analyses, with considerable variations in reported effect sizes (Avramidis &
Norwich, 2002; Brock & Carter, 2017; Dignath et al., 2022). However, these stud-
ies focus on specific aspects of diversity (i.e., special educational needs) or isolated
outcome measures (e.g., attitude; Dignath et al., 2022, or implementation fidel-
ity; Brock & Carter, 2017). They mainly comprise studies on English-speaking
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countries (e.g., Knight & Wiseman, 2005) or exclusively peer-reviewed studies (e.g.,
Tristani & Bassett-Gunter, 2020; Van Mieghem et al., 2018). As far as we are aware,
no existing meta-analysis differentiates between preservice and in-service teachers,
although it is plausible that learning processes differ depending on previous experi-
ence and the environment (e.g., Edwards et al., 2006; Kimanen et al., 2019). Thus,
we decided to conduct a comprehensive meta-analysis on the effects of professional
development in supporting in-service teachers for implementing inclusive education.

Indicators for Improved Implementation of Inclusive Education

Appropriate implementation of inclusive education differs based on the specific
context and the students and personnel involved (Lindner & Schwab, 2020; Sriv-
astava et al., 2015). Therefore, professional development providers cannot offer a
generic implementation guideline. In order to be able to adjust the implementation
of inclusive methods to their classrooms, effective professional development should
equip teachers with increased (a) knowledge and (b) skills, (c) a positive change in
beliefs, and through changes in instruction lead to (d) improved student behavior
(Desimone, 2009).

When investigating the effects of professional development, all four categories
of outcome variables are relevant and can be expected to influence one another.
For example, knowledge about students’ educational needs is necessary to identify
their specific learning requirements (Demchenko et al., 2021). Teachers must also
be aware of diverse teaching approaches to select an appropriate approach for their
students (Lindsay et al., 2014). In addition, applying new teaching approaches can
improve students’ learning behavior and academic achievements, enabling teachers
to perceive positive influences on students (Harris et al., 2014; Lauth-Lebens et al.,
2016). Observing struggling learners benefit from changes in instruction can sup-
port the development of positive beliefs toward inclusive education, which can facil-
itate the acquirement of relevant knowledge and its implementation through targeted
programs (Ewing et al., 2018).

As the implementation of inclusive education can differ based on the context at
hand, researchers can also focus on different aspects and can choose different indica-
tors to investigate successful implementation (Van Mieghem et al., 2018; Waitoller
& Artiles, 2016). We conflated the subcategories of outcome variables reflecting all
the four categories described in the literature: (a) knowledge can be measured via
self-reports and knowledge tests; (b) teachers’ skills are measured using assessments
of implementation quality of inclusive teaching methods (e.g., collaborative teach-
ing, individualized instruction, Universal Design for Learning, Positive Behavioral
Support), variations and frequency of teaching methods, and perceived self-efficacy
for inclusive education (one’s belief in their ability to positively implement inclusive
teaching methods and influence diverse students); (c) attitudes and concerns toward
inclusive education and perceptions of inclusive teaching methods are assessed to
indicate teachers’ beliefs toward inclusive education; and as indicators of (d) student
behavior, we conflated two subcategories, namely academic achievement (e.g., in
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standardized tests, achievement in research tests, school grades) and other student
behavior (including, e.g., learning behavior, school attendance, and attitudes toward
school). Data on student behavior were collected via teacher surveys, school data,
and students’ self-reports.

As shown by previous reviews, these four categories are being studied in the con-
text of implementing inclusive education (Van Mieghem et al., 2018; Waitoller &
Artiles, 2016). Primary studies investigating the effectiveness of professional devel-
opment in this context often assess several indicators alongside (see supplement C),
and few studies even assess indicators from the four outcome categories described
above (Murthy et al., 2019; Schmidt, 2019; Seibert, 2002). However, there is no
meta-analysis that examines relevant outcomes of professional development at both
the teacher and student levels.

Study Aims

The current meta-analysis aims to address this research gap by investigating the
effects of professional development for in-service teachers on four important out-
come categories, specifically to determine whether it (a) enhances knowledge about
inclusive education, (b) improves skills of in-service teachers, (c) fosters positive
beliefs toward inclusive education, and (d) supports students’ behavior. For this
study, we conceptualize professional development as structured training for in-ser-
vice teachers, provided in a group setting and offered to facilitate teachers’ prepar-
edness for inclusive education. As the implementation of inclusive education is not
limited to the classroom teacher, we include studies on general and special education
teachers, teaching assistants, and school administration personnel from kindergarten
to high school. Furthermore, we do not limit to specific geographical areas because
according to the Salamanca statement from the United Nations (United Nations,
2006), all countries should strive toward implementing and improving inclusive
education practices. Contrary to previous reviews, we distinguish between pre- and
in-service teachers. It is questionable how meaningful conclusions are when inter-
ventions with pre- and in-service teachers are treated as equivalent, because the con-
ditions under which learning takes place differ between pre- and in-service teachers
(e.g., Edwards et al., 2006; Kimanen et al., 2019). As in-service teachers mainly
shape the current implementation of inclusive education, we focus solely on this
group.

The current study aims to identify aspects that enhance the effectiveness of profes-
sional development in addressing inclusive education. In order to extend the range of
information gathered, we include studies with different designs in this meta-analysis
(Dignath et al., 2022; Katsarov et al., 2022). The inclusion of different study designs
has been discussed in the literature (Mueller et al., 2018), and this practice has become
more common practice, as it can help answer the question of underlying effects and
analyze biases introduced by the different designs (Price et al., 2004). Specifically,
we aim to include cross-sectional studies, which investigate the influence of previous
participation in any professional development program regarding the topic of inclu-
sive education on the constructs of interest (Setia, 2016), In addition, we also include
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intervention studies, which investigate the influence of one specific professional
development program on the constructs of interest (Fink, 1995). Cross-sectional stud-
ies have often been excluded from meta-analyses due to their methodological limita-
tions (e.g., inability to determine causal interpretations and investigate behavior over
time), although such studies can provide meaningful insight into teachers’ professional
development. For example, cross-sectional studies can indicate the effects of naturally
occurring professional development participation, including participation in short-
term events and multiple programs (O’Connor & Sargeant, 2014), compared to more
intensive programs (than commonly provided; Cramer et al., 2019), which are often
investigated in intervention studies (Waitoller & Artiles, 2016).

Hypotheses

Overall, we expect positive influences of professional development participation
on all four categories of outcome variables. We expect smaller effects on student-
level outcomes than on teacher-level outcomes (Desimone, 2009) because these are
expected to occur through teachers’ behavior changes. Regarding the study design,
we expect larger effects in intervention studies than in cross-sectional studies, as the
former often assesses the program’s effect shortly after its completion, while the latter
does not control the time between the program and assessment. Additionally, profes-
sional development effects assessed in cross-sectional studies can be expected to be
rooted in commonly provided short-term one-shot programs compared to intensive
programs investigated in intervention studies. When examining professional develop-
ment intervention studies, we expect effect sizes to be associated with the number
of design criteria described by Garet et al. (2016) and Desimone (2009) met by the
training. More specifically, we expect content focus, active learning opportunities,
coherence with additional learning activities, longer duration of the training, and col-
lective participation with colleagues to enhance the effectiveness of the professional
activities. Some professional development programs offer certification after success-
ful participation. We include this as an additional design aspect because receiving
certification can enhance motivation and learning effects (Larsen et al., 2008).

Method

The PRISMA guidelines (Salameh et al., 2020) were used to plan and conduct all
phases of the meta-analysis to ensure a transparent process (see preregistration
https://osf.io/jyw5z/). Supplementary information, including data and code, is avail-
able via OSF (https://osf.io/ehjc3/).

Literature Search
A systematic search of the literature was conducted in April 2021 using the data-

bases PsycINFO, Web of Science, and ProQuest (ERIC, Education Database, Dis-
sertations & Theses) using the following search terms: inclusion OR inclusive
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education OR inclusive classroom AND professional development OR teacher train-
ing OR workshop OR teacher education AND teacher OR pedagogical staff OR ped-
agogical personnel OR teaching assistants OR educators AND school OR K-12 OR
kindergarten OR preschool OR vocational college. To reduce the likelihood of pub-
lication bias, which refers to the overrepresentation of non-null results in published
literature due to selective publishing practices, unpublished studies were screened
using the Dissertations & Thesis database of ProQuest and conference abstracts
in the search process. In addition, journals and conferences relevant to research on
inclusive education were manually searched (see supplement A). After removing
duplicates, the literature search revealed 12,050 results, of which 253 were derived
solely from journals and 81 from the manual search of conference abstracts.

Inclusion Criteria and Screening

We included all publications that met the following criteria: Studies had to (1)
measure the impact of professional development, (2) regarding the topic of inclu-
sive education, (3) among in-service teachers and school personnel (e.g., adminis-
trative staff, teaching assistants) on (4) knowledge (assessed with knowledge tests
and self-ratings), skills (concerning implementation quality, use of inclusive teach-
ing methods, and self-efficacy for inclusive teaching), beliefs (attitudes, concerns,
and perceptions of inclusive education), or student behavior (academic achievement,
on-task behavior, school attendance, and attitudes toward school) and (5) had been
reported as cross-sectional data, pre- versus post-comparisons of participant data, or
comparisons with a control group.

Studies were excluded if preservice teachers were investigated (e.g., Lee et al.,
2015; Mulvey et al., 2016) or if professional development consisted solely of coach-
ing, referring to training that took place exclusively in a one-to-one setting (e.g.,
Gorton et al., 2022). If a specific study was described in both a journal article and
a dissertation, the dissertation was included in the meta-analysis because data are
commonly reported in more detail in dissertations than in journal articles.

Three coders screened the search results. Two raters independently screened a
subsample of 550 abstracts. Divergent decisions concerning the inclusion or exclu-
sion of studies were resolved through discussion and arriving at a consensus. Krip-
pendorff’s alpha (2011) indicated high inter-rater reliability (@ =0.912). The screen-
ing identified 947 abstracts that met the inclusion criteria (see Fig. 1). Initially, we
also planned to include qualitative studies that met the mentioned criteria. However,
due to the large number of studies identified in the screening process, we decided
to exclude the qualitative studies after the screening process. From the 947 studies,
281 qualitative studies were excluded, 65 studies did not fulfill the inclusion criteria
when we examined the full text, 209 studies did not report sufficient data for the
meta-analysis (e.g., only reported accurate data one time during data collection, did
not report accurate data for the control group). Additionally, 27 studies were identi-
fied as duplicates and therefore excluded. The authors of studies for which full texts
were not available (k=34) were contacted. Thus, we obtained 11 further studies. The
remaining 23 studies had to be excluded. Thus, 342 studies were finally included in
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Identification of studies via databases and registers

5 Records identified from:
= Databases (k = 15,672
g Journals((k = 344) ) s ) Records removed before the screening:
§ Conferences (k = 114) RUblicateslEr0s0)
T Total (k = 16,130)
Records screened Records excluded:
w0 (k = 12,050) (k=11,121)
= ¥
'g Records added from previous project
o (k=18)
3 3
Records as?:s_szci;c))r eligibility | Records exdluded:
— Qualitative studies (k = 281)
* Full text not available (k = 23)

Data not reported in a usable manner (k = 209)
Not fulfilling inclusion criteria (k = 65)
Duplicates (k = 27)

Records included in the meta-analysis
(k=342)

Fig. 1 PRISMA flowchart representing study selection

the meta-analysis. Of these, 14 studies were published in languages other than Eng-
lish (Bulgarian k=1, French k=1, German k=3, Italian k=2, Russian k=1, Span-
ish k=5, and Turkish k=1). Studies in German and Spanish were directly coded,
and studies in other languages were coded with the support of translation software.

Coding of Moderator and Control Variables

To ensure transparency of the coding, a codebook was developed in advance and
adjusted during a test phase until all coders were proficient with it (see Supple-
ment B). A pre-configured M.S. Excel table was used for the final coding process.
The publications identified in the screening process were then coded based on the
characteristics of the source of information (e.g., type of publication, country) and
study design (e.g., sample size, sampling procedure), participant attributes (e.g.,
profession, experience with inclusive education), design of the professional develop-
ment program (e.g., duration, topic, practice opportunities), obtained results (e.g.,
type of data collection, instrument, analysis method), and type of outcome meas-
ure (knowledge, skills, beliefs, student behavior). Again, a subsample of 38 stud-
ies was independently coded by two coders. Discrepancies in coding decisions were
resolved through discussion and after arriving at a consensus. Inter-rater reliability
was high on average (mean Krippendorff’s alpha across all coded items M, =0.903,
SD=0.088, Min=0.529, Max=1).

Professional development programs were rated based on design criteria as sug-
gested by Desimone (2009) and Dunst et al. (2015): duration, content focus, coher-
ence with other learning activities, active learning, and collective participation. We
used the number of contact hours of the program to determine duration. We rated
content focus, coherence, active learning, and collective participation drawing on
the information provided in the studies on scales comprising three criteria, with
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scores ranging from 0 to 3. A score of 0 implied that the program did not meet
any criterion, a score of 1 implied that the program met one criterion, a score of 2
implied that two criteria were met, and a score of 3 implied that the program met all
criteria. The scale content focus was rated from 0=general topic to 3 =addressing
a specific topic (e.g., a specific type of special educational needs) within a specific
subject and inclusive teaching method. The active learning scale was rated from
O=input session to 3 =when the program provided practice opportunities within the
sessions, used case studies for explanations and practice, and provided alternating
input and praxis phases (compared to blocked design). On the coherence scale, a
score of 3 was given when implementation was planned in the professional devel-
opment session, additional coaching was provided, and teachers had to fulfill spe-
cific prerequisites to participate in the program (mainly referring to having at least
one child with the diversity feature addressed in the program in their classroom).
Collective participation was rated by the number of colleagues participating in the
program, with 0=single participation, 1 =participation with at least one colleague,
2 =participation with the class team, and 3 =participation of (almost) all school
staff.

Effect Size Calculation

Cohen’s ds were chosen as effect sizes and calculated from reported means and
standard deviations (Lipsey & Wilson, 2001). If these data were not provided,
reported test statistics were used to calculate the effect sizes. The correction factor J
was applied to correct for the small-sample bias of d (Borenstein et al., 2021), result-
ing in Hedge’s g (1981) as the effect size metric of the current meta-analysis. The
R package esc (Liidecke, 2019) was used to calculate the effect sizes. Effect sizes
larger than 2 in absolute value were assumed to be outliers that arose from report-
ing mistakes. In such cases, we contacted the study authors; if the authors did not
respond, effects were replaced by estimates that were two standard deviations from
the mean in the respective outcome categories (see Lipsey, 2009; Tukey, 1977). In
total, 14 effects were thus replaced.

Summary Effects and Heterogeneity Tests

Summary effects were estimated for each outcome category separately. Effect sizes
of g=0.2 will be interpreted as small effects, g=0.5 as medium effects, and g=0.8
as large effects (Cohen, 1977). We expected high heterogeneity in the data, so all
analyses were performed with random-effects models. We applied multi-level analy-
ses (Assink & Wibbelink, 2016) to account for the dependency of effect sizes within
studies. The (observed) sampling variance of the effect sizes was modeled on level
1, the within-study variance on level 2, and the between-study variance on level
3. The Q-test (Borenstein et al., 2021) was used to assess effect-size heterogene-
ity. Significant values indicated the presence of heterogeneity and suggested con-
ducting moderator analyses to identify potential effect moderators (see below). All
analyses were conducted in R with the metafor package (Viechtbauer, 2010), and
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visualizations were plotted using the metaviz package (Kossmeier et al., 2019). Sig-
nificance was set to p <0.05 (two-tailed).

Moderator Analyses

Moderator analyses were conducted for each outcome category in the case of effect
size heterogeneity using the following variables: (1) indicators of study quality
(explained in detail below); (2) study characteristics (i.e., intervention vs. cross-
sectional study, publication year, years since the legal introduction of inclusive
education, continent); (3) data collection (i.e., time between the last session of the
professional development program and post-data collection, type of measurement
[e.g., observation, questionnaire, vignette] and whether the data collection instru-
ment focused on a specific diversity feature or method); (4) participant character-
istics (mean age and teaching experience, school type, percentage of those with
experience implementing inclusive education); and (5) professional development
design (content focus, active learning, coherence, duration, collective participation,
certification). Differences based on the design of programs are analyzed only in
intervention studies. We applied the Benjamini—-Hochberg procedure (Benjamini &
Hochberg, 1995) to control the false-discovery rate when conducting multiple com-
parisons for each group of tested moderators addressing the same research question.
We used a false-discovery rate of 10% for this procedure.

Assessment of Risk of Bias and Publication Bias

To assess the risk of bias in individual studies, we adapted the Medical Education
Research Study Quality Instrument (MERSQI; Reed et al., 2007) for our meta-anal-
ysis. The MERSQI has shown high inter-rater reliability and assesses the risk of bias
based on quality assessments for each outcome. Our adapted version assessed the
(1) study design, (2) response rate, (3) sampling procedure, (4) allocation to condi-
tions, (5) type of data, (6) use of a standardized instrument, (7) internal structure of
the instrument, and (8) whether the handling of missing data was reported (see Sup-
plement C). As suggested by the PRISMA guidelines, we analyzed the risk of study
bias for each category separately through moderator analyses.

As suggested in the literature, several methods were applied to identify and esti-
mate the risk of publication bias (Rothstein et al., 2005; Siegel et al., 2021). Most
methods are difficult to apply with multi-level data. We chose four methods to exam-
ine typical sources of publication bias: First, to reduce the risk of publication bias
in the first place, unpublished studies were explicitly included in the meta-analyses,
and moderator analyses were conducted to test whether published and unpublished
studies differed in their effects. Second, contour-enhanced funnel plots (Peters et al.,
2008) were created for each outcome category and all their subcategories. In the
absence of publication bias, the effect sizes should be symmetrically distributed
around the mean effect size, typically in the form of an inverted funnel. Third, the
Egger regression test for multi-level data, which regresses the effect sizes on their
precision (standard errors) to test for small-study effects (Fernandez-Castilla et al.,
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2021), was used to support the visual analyses. Effect-size asymmetry in the fun-
nel plot results in a significant Egger regression test if large enough. Fourth, power-
enhanced funnel plots were created to include information on the power of individ-
ual studies to detect the estimated effect size in the present sample (Kossmeier et al.,
2020).

Results
Description of Included Studies

In total, 342 studies met our inclusion criteria (see Supplementary D and O for
a complete list). In two cases, two publications were based on the same data but
reported different outcome measures and were thus treated as one study (Chao et al.,
2016, 2017; Machu, 2015; Machid & Lukes, 2019).

Studies that met the inclusion criteria were conducted on all continents, with
the vast majority were conducted in North America (k=205), followed by Europe
(k=68), Asia (k=45), Africa (k=10), South America (k= 10), and Australia (k=4).
Of the included studies, there were 158 journal articles, 166 dissertations, 12 project
reports, and 6 conference papers. In total, 158,713 participants were included in the
primary studies, including 62,729 students, 77,787 teachers, and 18,197 members
from class and school teams including different professions, such as teaching assis-
tants, and administrative staff. Sample sizes in the primary studies ranged from 3
to 31,000 participants, with a median of 77 participants. Twenty-three studies were
conducted with preschool teachers, 115 with primary school teachers, and 76 with
secondary school teachers; 128 studies did not define the school type where teach-
ers were employed. Moreover, 188 studies applied a cross-sectional design, 99 had
a single-group pre-posttest design, 37 had an independent group pre-posttest design,
and 18 had an independent group posttest design. Most studies focused on inclusive
education for students with special educational needs (k=288), with 76 focusing on
specific special educational needs (e.g., autism, learning disabilities). The remaining
54 studies focused on other diversity features, such as, second language learners and
gifted students, or addressed multiple categories of heterogeneity.

The professional development programs investigated in the 154 intervention stud-
ies ranged from 2 to 750 h, with a median of 20 h, and lasted between half a day
and 3 school years, with a median of 3 months. Most programs addressed a specific
topic (k=112; primarily specific types of special educational needs) but usually did
not target a specific subject (k=126). Most intervention studies assessed the pro-
fessional development program’s impact immediately after its end (k=98); 24 pro-
grams offered a certificate to the participants after completing the program, and 51
offered coaching in addition to the training.

In total, 1123 effect sizes were calculated and distributed as follows among the
outcome categories: 88 effect sizes for knowledge, 371 for skills, 461 for assessed
beliefs regarding inclusive education, and 203 for influences on student behavior
(Fig. 2). No differences were observed for effect sizes calculated from means and
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standard deviations compared to those calculated from reported test statistics (all
F<3.8, all ps>0.05, see Supplement G).

Summary Effects

We calculated summary effects for each outcome category and investigated whether
the subcategories within a category differ from each other. We observed significant
positive effects in all four outcome categories (Fig. 3). The analysis of knowledge
showed a large effect (g=0.93 [0.76; 1.10]), with no difference between self-rated
knowledge (g=0.96 [0.70; 1.22]) and knowledge assessed using tests (g=0.91
[0.68; 1.15], F(1, 86)=0.50, p=0.48). A moderate effect was observed on skills
to implement inclusive education (g=0.49 [0.41; 0.56]) and on its subcategories
(see Fig. 3). The subcategories (implementation quality, use of inclusive methods,
self-efficacy for inclusive teaching) did not differ from each other (¥(2, 368)=0.15,
p=0.86).

We observed a small but positive and significant effect on beliefs toward inclu-
sive education (g=0.23 [0.17; 0.28]), again with no differences between its sub-
categories (F(2, 457)=2.34, p=0.10). Still, for attitude (g=0.23 [0.18; 0.28]) and
perception of inclusive teaching methods (g=0.27 [0.16; 0.39]), a positive effect
of professional development participation was observed, while no significant effect
was observed for concerns about inclusive education (g=0.08 [—0.14; 0.30]). A
small-to-moderate effect of teachers’ participation in professional development was
observed on student behavior (g=0.37 [0.23; 0.51]), with no differences between

Knowledge
Skills
Beliefs
e Student behavior

Self-rated knowledge k = 37

Tested knowledge k = 51

Implementation quality k = 87
T

Use of strategies k = 136

Self-efficacy k = 148

Attitude k = 338

Concerns k =40

Perception of strategies k = 83

Student achievement k = 95

Other student behavior k = 108

T T T T
0 50 100 150 200 250 300 350

Fig. 2 Distribution of effect sizes by subcategory of outcome categories. Note. k indicates the number of
effect sizes in the corresponding outcome category
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Fig.3 Overview of summary effects. Note. k indicates the number of effect sizes in the corresponding
outcome category

student achievement (g=0.41 [0.22; 0.61]) and other student behavior (g=0.29
[0.11; 0.46], F(1,201)=0.001, p=0.98).

Next, we investigated the presence of heterogeneity for each outcome category,
and the Q-test was significant for each (Table 1; for more detailed information, see
Supplement F). The most variance was found on the between-study level, except for
the beliefs category, where variance was mainly present on the within-study level
(53.21%). These analyses suggest conducting moderator analyses in all four outcome

Table 1 Overview of summary effects and variance

Outcome cat- k N  Effect size 95% CI 0] Po Within-study Between-study
egory variance (%) variance (%)
Knowledge 50 88 0.926 0.76-1.10 148296 <.0001 10.24 83.35

Skills 153 371 0.485 0.41-0.56 7446.14 <.0001 34.19 63.76

Beliefs 200 461 0.230 0.18-0.28 27453 <.0001 53.21 32.59

Student behavior 51 203 0.372 0.23-0.51 3339.81 <.0001 39.36 58.51

k indicates the number of studies reporting data in the corresponding outcome category and N indicates
the number of effect sizes per category
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categories. The results of moderator analyses across the four outcome categories are
summarized in Table 2 (see Supplement K-L for further information), and detailed
information on the size and direction of observed effects will be discussed.

Moderator Analyses of Study Characteristics

Publication year, years since the legal anchoring of inclusive education, and the
continent where the studies were conducted did not influence the observed effects.
Knowledge and beliefs data were not influenced by the control variables describ-
ing the study characteristics. Effect sizes reporting effects on skills differed between
intervention studies and cross-sectional studies, with the former reporting signifi-
cantly larger effect sizes (g=0.56 [0.46; 0.66]) than the latter (g=0.36 [0.27; 0.46]).

Moderator Analyses of Data Collection Characteristics

No differences were observed based on the number of weeks between the last ses-
sion of the professional development program and post-data collection (Table 2).
Effects on knowledge were influenced by the type of instrument used: Studies apply-
ing instruments focusing on specific diversity features reported smaller knowledge
gains (g=0.75 [0.47; 1.02]) compared to instruments that focused on address-
ing diversity features in inclusive education (g=1.04 [0.83; 1.24]). Tested knowl-
edge was larger when assessed with (mainly self-developed) surveys (g=1.10
[0.80; 1.39]) than with questionnaires and single-items (g=0.63 [0.28; 0.98], F(2,
48)=3.54, p=0.04).

Effects on skills were not influenced by variables describing the data collection.
Regarding beliefs, effects differed based on the applied instruments, with larger
effect sizes being observed when instruments focusing on specific teaching methods
were used (g=0.51 [0.41; 0.60]) compared to instruments focusing on the imple-
mentation of inclusive education in general (g=0.22 [0.17; 0.27]). The type of
measurement influenced data collection on student behavior, with studies applying
observational measures reporting larger effects (g=0.69 [0.34; 1.03]) than studies
using teachers’ self-reports (g=0.16 [—0.09; 0.40]).

Moderator Analyses of Participant Characteristics

None of the variables describing participant characteristics influenced the observed
effect sizes in the categories (Table 2). School type influenced effect sizes assessing
the attitudes toward inclusive education subcategory (F(3, 333)=3.29, p=0.02): We
observed positive effects in primary (g=0.24 [0.17; 0.32]) and secondary (g=0.37
[0.25; 0.48]) school teachers but no effect in kindergarten teachers (g= —0.03
[—0.55; 0.49]). Two subcategories—tested knowledge and use of inclusive teach-
ing methods—were influenced by participant characteristics: The higher the mean
age, the smaller the effect observed for tested knowledge (F(1, 23)=8.50, p=0.01,
B=-0.11, SE=0.04), and the more the teachers reported having inclusive teaching
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experience, the smaller were effects on the use of inclusive teaching methods (F(1,
88)=10.91, p=0.001, B= —0.02, SE=0.007).

Moderator Analyses of Professional Development Design

Content focus did not influence any category of outcome variables, but it did influ-
ence a subcategory of student behavior: Changes in student achievement were
positively influenced by higher content focus (F(1, 90)=5.66, p=0.02, B=0.25,
SE=0.11). Active learning was a significant moderator for skills (F(1, 368)=7.84,
p=0.005): Programs with more active learning opportunities reported larger effect
sizes (B=0.11, SE=0.04). Specifically, the indicator alternating versus blocked
design explained variance in effects sizes reflecting changes in the use of teaching
methods (F(1, 88)=9.03, p=0.004), with larger changes reported in programs with
alternating input and praxis phases (g=0.78 [0.57; 0.99]) than in programs with a
blocked design (g=0.03 [—0.40; 0.46]).

Coherence with other learning activities had no influence, except for the subcat-
egory changes in the perception of inclusive teaching methods were positively influ-
enced by additional coherent learning activities (F(1, 60)=4.80, p=0.03, B=0.11,
SE=0.07). Analyses of the indicators for coherence showed that programs requiring
teachers to fulfill prerequisites for participation reported larger changes in the sub-
categories of perception of teaching methods (g=0.60 [0.33; 0.87], F(1, 59)=13.58,
p=0.005) and student achievement (g=0.71 [0.18; 1.24], F(1, 90)=5.20, p=0.03)
compared to programs that were open to all teachers (g=0.13 [0.02; 0.24], g=0.25
[0.09; 0.42], respectively).

We limited the analyses on duration to programs lasting up to 200 h, represent-
ing about two-thirds of all effect sizes (64.6%), to reduce the influence of extreme
programs due to large differences between them (range 2-750 h). Following this
reduction, we did not observe influences of the duration of training programs on any
of the outcome categories and subcategories (Table 2 and Supplement K-L). Col-
lective participation did not influence any outcome category but negatively influ-
enced the subcategory of student achievement (F(1, 90)=7.71, p=0.01, B= —0.21,
SE=0.08). When all school personnel participated, no effects on student achieve-
ment were observed (g=0.06 [—0.06; 0.17]); however, small-to-moderate effects
were observed when class teams participated (g=0.3 [0.1; 0.5]) and moderate
effects were noted when teachers participated with one colleague (g=0.66 [0.16;
1.15]) and without colleagues (g=0.74 [0.1; 1.39]). Studies offering certification
after successful completion of the program observed larger effect sizes for knowl-
edge gain (g=1.39 [1.07; 1.72]) than did programs without certification (g=0.86
[0.65; 1.08]), but this did not influence the other categories of outcome variables.

Study Quality
Study bias in the included studies was generally high (M =3.74, SD=1.36, Min=1,

Max=38.5). Although moderation analysis of study bias indicated that study qual-
ity did not influence the observed effect sizes in the four outcome categories (all
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F<1.4,all ps>0.2, see Supplement H), its influence was observed in the subcatego-
ries of self-rated knowledge (F(1, 35)=11.06, p=0.002, B= —0.25, SE=0.08) and
use of inclusive teaching methods (F(1, 133)=4.89, p=0.03, B= —0.12, SE=0.05),
where less risk of bias was related to smaller effect sizes.

Publication Bias

Regarding the presence of publication bias, visual analyses of the contour-enhanced
funnel plots indicate that the individual effects are roughly symmetrical (see Sup-
plement G, I, and J). Most fall within the 99% confidence interval, and outliers
stem from published and unpublished studies. Egger regression tests suggested
symmetry for the funnel plots for all outcome categories and subcategories (all
F<1.3, all ps>0.2). The power-enhanced funnel plots (see Fig. 4) illustrate sub-
stantial differences in detecting the estimated effect sizes between studies. Moreo-
ver, a few studies with very low power were included, but these fall within the nor-
mal range of effect sizes. Most studies have low power, especially those assessing
beliefs (med =21.5%) and student behavior (medpower=41.8%). Power in studies

power
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Fig.4 Power-enhanced funnel plots
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assessing skills was rather moderate (med,,,.,=69.2%) and sufficient in studies
assessing knowledge (med,,.,=90.2%). Publication status was an inconsequen-
tial predictor of knowledge (F(1, 86)=0.88, p=0.35) and skills (F(1, 368)=2.07,
p=0.15), but it moderated effects on beliefs (F(1, 457)=6.85, p=0.01) and student
behavior (F(1, 200)=4.77, p=0.03). Larger effects were reported in published stud-
ies (beliefs, g=0.30 [0.22; 0.38]; student behavior, g=0.49 [0.28; 0.71]) than in
unpublished studies (g=0.19 [0.13; 0.24], g=0.17 [0.07; 0.28], respectively).

These methods suggest that publication bias is present, to a varying degree, in the
current meta-analysis in outcome categories and subcategories. The analyses reveal
that two typical sources of publication bias do not exert a large influence on the esti-
mated effect sizes, as studies with small sample sizes and low power in this meta-
analysis report effect sizes within the normal range. Because half of the included
effect sizes stem from unpublished studies (53%), the risk of publication bias was
reduced by design.

Discussion

This study aimed to investigate the effectiveness of professional development in sup-
porting the implementation of inclusive education by in-service teachers and ana-
lyze design aspects of professional development programs in this regard. A com-
prehensive meta-analysis was conducted to investigate the effects of professional
development on four categories of outcome variables. This meta-analysis is the
first to consider different indicators for the effectiveness of professional develop-
ment addressing inclusive education on both the teacher and student levels together
because professional development aims to disseminate knowledge and skills to in-
service teachers and help them develop positive attitudes toward the topic in order to
improve students’ behavior and school experiences (Desimone, 2009).

Through a systematic literature search in five databases, relevant journals, and
conferences, we identified 342 studies from more than 50 countries across all conti-
nents that assessed the effects of professional development addressing inclusive edu-
cation on at least one of the outcome variables on in-service teachers and reported
quantitative data. As inclusive education is a complex field with varying indicators
for good implementation depending on the context and focus, we included outcome
variables that reflected the described outcome categories. In sum, we collected 1123
effect sizes spread via the four outcome categories of teachers’ knowledge (k=88),
skills (k=371), beliefs (k=461), and students’ behavior (k=203). Overall, we
observed the hypothesized positive influence of professional development participa-
tion on all four outcome variables. The expected larger effect sizes on the teacher-
level outcomes compared to student-level outcomes were observed for teachers’
knowledge and skills but not for teachers’ beliefs. Contrary to our hypothesis, we
observed larger effect sizes in intervention studies compared to cross-sectional
studies only in teachers’ skills, while no difference was observed in the other out-
come categories. Regarding the design principles of professional development, we
observed little support for the hypothesized larger effect sizes in programs fulfilling
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more criteria of good design compared to programs fulfilling fewer criteria. These
results will be discussed in detail in the following sections.

Does Professional Development Improve Teachers’ Knowledge, Skills, Beliefs,
and Students’ Behavior?

The primary approach to improving teaching practices through professional devel-
opment is disseminating information to in-service teachers. Our study reveals that
professional development improves teachers’ knowledge, as expressed by the large
effect sizes (g=0.93 [0.76; 1.1]). Knowledge gains were smaller among older teach-
ers. This could be due to older teachers perhaps having more existing knowledge
and therefore profit less from mere information dissemination or who may be less
willing to engage with new information and practices (Saborit et al., 2016; Thomas,
2012).

In sum, assessments using knowledge tests reveal that teachers have more infor-
mation about inclusive education, while assessments using self-reports show that
teachers also perceive themselves as more knowledgeable when participating in pro-
fessional development. Hence, concerns about the lack of knowledge, which teach-
ers often consider an obstacle to implementing inclusive education, can be addressed
via professional development programs.

Another goal of professional development is to improve teachers’ skills, and
our analysis reveals that professional development considerably improved teach-
ers’ skills (g=0.49 [0.41; 0.56]). This finding is in line with Dignath et al. (2022),
who observed a large effect (d=0.63) but based their analysis on five studies that
mainly included preservice teachers whose confidence in their teaching skills was
still developing. Further, the smaller effect observed in the current study may be
rooted in methodological issues. In contrast to Dignath and colleagues, the current
meta-analysis included studies with control groups to adjust estimated effect sizes
for typical developments. We also included unpublished studies and observed that
published studies reported larger effect sizes for self-efficacy than unpublished ones,
as expected, due to the tendency that positive, statistically significant findings and
large effects are more often prioritized by researchers in peer-reviewed studies (i.e.,
file-drawer-effect, Rosenthal, 1979). Estimated effects in the current study can there-
fore be interpreted as more realistic. Our study reveals that professional development
supports the self-perceived capability to implement inclusive education and actual
execution, as implementation quality, variance in the use of teaching methods, and
frequency in using evidence-based practices increased. However, improvement does
not necessarily mean that the implementation was sufficient, and many practices still
need to improve (Nilholm, 2021; Ramberg & Watkins, 2020).

Regarding teacher belief changes, we observed a small positive effect size
(g=0.23 [0.17; 0.28]). In detail, we observed this effect on attitudes toward inclusive
education and perceptions of teaching methods, while concerns about inclusive edu-
cation were not influenced by professional development. Professional development
aims to provide teachers with information but does not impact the implementation
in schools, whereas the hurdles against implementation being faced by teachers in
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the schools themselves are often the main focus of teachers’ concerns (Abakah et al.,
2022; Sharma et al, 2018). Therefore, it is not surprising that concerns about inclu-
sive education are not influenced by professional development. Teachers perceive
many obstacles regarding implementing inclusive education; these concerns are
likely to inhibit implementation intentions (Miesera et al., 2019) and should there-
fore be addressed in future programs. In general, changing beliefs requires much
effort as it is expected to result from acquiring new knowledge and having posi-
tive experiences (Gregoire, 2003). However, the small effects observed for beliefs
may also be due to the self-selection of participants in professional development and
research, as these participants are expected to have somewhat positive beliefs about
the topic of interest in the first place. When teachers had to fulfill specific criteria
to participate in the program—usually having a child with a specific type of special
educational needs in their classroom—changes regarding the perception of teaching
methods were larger compared to programs open to all teachers. This supports the
assumption that applying newly acquired knowledge and skills is relevant to change
beliefs.

Teachers undergo professional development to improve students’ behavior, aca-
demic performance, learning behavior, and school experiences. In the current study,
we observed a small-to-moderate effect on students’ behavior (g =0.37 [0.23; 0.51]).
Finding positive effects on the student level is in line with the meta-analysis by
Brock and Carter (2017), who observed large effect sizes (g=1.08). However, the
programs investigated in the meta-analysis by Brock and Carter (2017) were more
intensive than those in the current analysis. They included interventions with pre-
service teachers, who are expected to benefit more from professional development
programs as they cannot rely on teaching practice (e.g., Kimanen et al., 2019; Laut-
enbach & Heyder, 2019; Rumalutur & Kurniawati, 2019). In this study, we included
different study designs and observed positive effects on students in all designs.
Contrary to expectations, effects assessed with objective measures were larger than
effects assessed via teacher reports or students’ self-reports. This may be caused by
teachers’ problems in accurately and sensitively identifying changes in students’
behavior while teaching that class.

How Should Professional Development Be Designed to Enhance Effectiveness?

Desimone (2009) identified five design criteria that affect the efficacy of profes-
sional development: content focus, coherence with other learning activities, oppor-
tunities for active learning, collective participation of teachers from one institution,
and longer duration. Our study revealed little empirical support for these design cri-
teria, echoing recent finding (Sims & Fletcher-Wood, 2021). Active learning was the
only design principle with a significant influence on one outcome category, change
in teachers’ skills, while the other design principles merely influenced different sub-
categories. We analyzed certification after completing the program as an additional
design aspect. Not surprisingly, it was found to influence teachers’ knowledge gains
as people tend to concentrate more on learning provided information when receiving
certification (Larsen et al., 2008).
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However, the lack of support for these design principles should not be overstated,
as descriptions of the programs were scarce. For example, when the description did
not provide information on the content, we coded the program as addressing inclu-
sive education in general, although this might not have been the case. Therefore,
we expect that design of the programs has more influence on their effectiveness
than observed in our study. Further, we lack data from short-term programs, most
commonly offered to in-service teachers but rarely addressed by research. Interven-
tion studies primarily focus on assessing the effects of intensive programs, and our
moderator analyses are therefore limited to identifying aspects that enhance efficacy
within such programs. This might explain the lack of support for influences of pro-
gram duration. However, we observed some design features that may improve the
programs’ efficacy:

Although content focus did not influence data on the overall student level, we
observed that when the topic addressed in the programs was more specific, students’
achievement improved. Coherence with other learning activities improved teach-
ers’ perception of inclusive teaching methods. When teachers had to fulfill specific
criteria to participate in the program, larger effect sizes were observed in students’
achievement. These prerequisites mainly involved teachers having at least one child
in their classroom with specific special educational needs addressed in the pro-
gram. This indicates that teachers apply learned content more easily when they can
relate the provided information to their classroom and are probably more motivated
because these teachers come with specific questions and needs.

Providing more opportunities for active learning positively affected change in
teachers’ skills particularly in their use of inclusive teaching methods. The oppor-
tunities to apply newly learned content and methods seem to support the develop-
ment of teaching skills. This effect was influenced by designing the program as a
blocked session or alternating input and praxis phases. Skills in general and their use
of inclusive teaching methods, in particular, improved when teachers attempted new
methods in their classroom, reflected on their process, and received feedback in the
next session. This supports the finding of Brock and Carter (2017), who observed
that implementation quality improved, especially when teachers had a chance to
observe modeling and receive performance feedback.

In our study, collective participation hurt students’ achievement. The more teach-
ers from one school participated, the smaller the positive effect on students’ achieve-
ment. We attribute this to the fact that more teachers are required to participate in
the program unlike single participation, which is mainly based on teachers’ will-
ingness to do so. This indicates that forcing teachers to participate in professional
development can undermine positive changes. It has also been shown that attitudes
can be contagious among colleagues (Pedaste et al., 2021). Hence, negative attitudes
toward professional development can spread within the collegiate and undermine the
implementation intentions of individual teachers.

In summary, intensive professional development programs positively influence
teachers’ knowledge, skills, and beliefs, as well as students’ behavior. The present
analysis also provides directions for the design of future professional development
programs: Since we assume that effects at the student level occur through improved
teaching practices, we suggest providing opportunities for active learning, especially
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designing it with alternating input and practical phases. According to our data, ask-
ing participating teachers to think of specific students they seek to support can also
enhance learning effects.

Limitations

About two-thirds of the integrated works considered in this review were interven-
tion studies. With a median duration of 3 months, the professional development
programs investigated in those studies were relatively intensive to programs usually
offered to teachers (Cramer et al., 2019). As we expect the intensity of programs
to enhance effectiveness, the effect sizes estimated in this study may have overes-
timated the true effects of professional development. Further, intervention studies
tend to measure the program’s effects shortly after its end, reflected in a median of
zero weeks between the end of the program and post-evaluation. We observed sig-
nificant positive effects of professional development in both intervention and cross-
sectional studies. Differences were observed only for the category of teachers’ skills,
although we calculated moderate effect sizes for both. Hence, the estimated effects
exist but may be overestimated.

Previous reviews investigating the effect of professional development with regard
to inclusive education limited their inclusion criteria to one study design. For exam-
ple, randomized controlled trials, as investigated by Brock and Carter (2017), are
more often applied in intensive professional development programs, while more
expensive evaluations are applied for expensive programs. Dignath et al. (2022)
only included single-group studies whose effects can be overestimated as there is
no chance to control for natural development. This assumption is supported by our
analyses, as intervention studies tended to report larger effect sizes than did cross-
sectional studies, especially single-group studies. Therefore, we chose to include dif-
ferent study designs to not only investigate differences in reported effect sizes but
also balance strengths and weaknesses. As mentioned, our analyses indicated sig-
nificant positive effects for all study designs.

Overestimation of effects can also be rooted in publication bias. As more than
half of the included literature was unpublished, the risk of publication bias for our
meta-analysis was reduced by design. We did not discover notable indications for
the presence of publication bias. The difference between published and unpublished
studies was substantiated, yet again confirming the file-drawer effect (Rosenthal,
1979). We observed low power among many included studies. Against assumptions
based on publication bias, the effects reported in studies with very low power lay
within the range of the remaining studies and reported small effect sizes. Therefore,
studies with low power did not inflate the estimated effects. Still, the small number
of studies with large power was disappointing.

Implications for Future Research

Concerning the significance of supporting teachers in implementing a more inclu-
sive school system, the results reveal that professional development is a helpful
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building block. However, teachers need more support and adapted school frame-
works to achieve satisfactory implementation. Moreover, to assess the effec-
tiveness of short-term events commonly offered as professional development,
more data from these kinds of programs and their long-term effects are needed.
Researchers should not only focus on intensive programs but also investigate real-
life learning opportunities for teachers.

Based on our work, we highly recommend that researchers consider statistical
power when planning a study. When assessing beliefs or other self-reported vari-
ables, we recommend using instruments that generate imaginations of concrete
situations, such as including a child with ADHD in the classroom, to reduce the
influence of socially desired response behavior. To improve transparency and rep-
licability, providing a more detailed description of the professional development
programs and making learning materials easily available are essential, as it would
allow more detailed analyses of the program design.

Our study observed positive effects on all outcome categories and subcatego-
ries but on concerns about inclusive education. These could not be addressed ade-
quately in such programs. However, since worries are a barrier to implementation
and are communicated by teachers, researchers and trainers should examine how
to reduce concerns in professional development.

Conclusion

Our study investigated the effectiveness of professional development to improve
the implementation of inclusive education, revealing that professional develop-
ment is a promising strategy to improve not only teachers’ knowledge, skills,
and beliefs but also students’ behavior. This review is the first to investigate the
effects of professional development on the teacher and student levels simulta-
neously. Compared to previous studies, we applied a comprehensive literature
search considering different characteristics of professional development programs
and research practices, which allowed us to identify a vast number of effect sizes
in all four outcome categories and estimate small confidence intervals, reiterat-
ing the positive influence of professional development addressing inclusive edu-
cation. Our analyses show that, in particular, knowledge transfer is effective via
professional development. The study findings align with previous reviews and
provide new insights regarding the design aspects of professional development
programs. The analyses reveal that in-service teachers can and should be sup-
ported via professional development to improve their implementation of inclusive
education.
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