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This article presents a meta-analysis on cognitive (e.g., academic perfor-
mance) and psychosocial outcomes (e.g., self-concept, well-being) among
students with general learning difficulties and their peers without learning
difficulties in inclusive versus segregated educational settings. In total, we
meta-analyzed k = 40 studies with 428 effect sizes and a total sample of N =
11,987 students. We found a significant small to medium positive effect for
cognitive outcomes of students with general learning difficulties in inclusive
versus segregated settings (d = 0.35) and no effect on psychosocial outcomes
(d = 0.00). Students without general learning difficulties did not differ cog-
nitively (d = —0.14) or psychosocially (d = 0.06) from their counterparts in
segregated settings. We examined several moderators (e.g., design, diagno-
sis, type of outcome). We discuss possible selection effects as well as implica-
tions for future research and practice.
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In 2006, the United Nations passed the Convention on the Rights of Persons
with Disabilities (CRPD; United Nations, 2006), which stated that persons with
disabilities and corresponding special educational needs (SEN) should have the
opportunity to be educated in the general educational system and should not be
excluded because of their disabilities (see Article 24). This established a human
right to participation for people with SEN and emphasized that all people must be
treated equally, regardless of their individual characteristics. The CRPD served as
an impetus for many countries to create an inclusive educational system in which
students with and without SEN are taught together. Whereas students with SEN
were previously predominantly taught in segregated settings, the proportion of
students with SEN in inclusive settings has increased in recent years. In the United
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States, the percentage of students with SEN in inclusive education increased by
16% within 17 years (McFarland et al., 2019), reaching an inclusion rate of 63%
in 2017. Europe has a comparable share of students with SEN in inclusive educa-
tion, at about 61% in 2014/2015, representing an increase of about 8% in only 2
years (53% in the 2012/2013 school year; European Agency for Special Needs
and Inclusive Education, 2017, 2018). These efforts toward the development of an
inclusive school system have been linked to a new view on students’ heterogene-
ity. While students previously tended to be divided into distinct groups (e.g., stu-
dents with intellectual disabilities vs. students without intellectual disabilities),
learning-related challenges are now more likely to be seen as continuously dis-
tributed (e.g., Craddock & Owen, 2005; Feczko et al., 2019). This suggests that
students do not fundamentally differ from one another but have different support
needs. In summary, differences between students are increasingly viewed as more
quantitative than qualitative. This is often accompanied by the demand that all
students be offered the same educational opportunities through an inclusive
school system because they deserve an equitable education alongside their peers.

Despite the increasing number of students with SEN enrolled in inclusive edu-
cation, many students are still taught in segregated educational settings. Therefore,
an open question concerns in which educational setting (inclusive or segregated)
students with SEN experience better outcomes. Moreover, the inclusion of stu-
dents with SEN could also have an impact on students without SEN—for exam-
ple, increasing achievement heterogeneity as a result of changes in class
composition. Thus, another open question concerns whether students without
SEN benefit more from being taught together with students with SEN in inclusive
educational settings or being taught separately. Previous meta-analyses indicated
predominantly positive to neutral effects of including students with SEN in inclu-
sive classes (Carlberg & Kavale, 1980; Oh-Young & Filler, 2015; Szumski et al.,
2017; Wang & Baker, 1985). These results concern both cognitive (e.g., academic
performance) and psychosocial outcomes (e.g., self-concept, anxiety, wellbeing)
among both students with SEN and their peers without SEN.

Nevertheless, previous meta-analyses focus mainly on all students with any
kind of SEN. Instead, it can be assumed that the effects of inclusive education
differ depending on the type and extent of a student’s SEN (see Cooc, 2019). For
example, Carlberg and Kavale (1980) showed in their older meta-analysis that
both students with 1Qs from 50 to 75 and those with IQs from 75 to 90 in inclusive
classes outperformed their counterparts in segregated settings. The students with
less severe disabilities (IQ 75-90) particularly benefited from inclusive educa-
tion. However, students with specific limitations in learning and emotional and
behavioral disorders exhibited poorer academic performance and less positive
social outcomes in inclusive settings than in segregated settings. It also probably
plays a role for peers which SEN their classmates in inclusive settings have. For
example, the inclusion of students with emotional and behavioral disorders can
have more negative effects on students without SEN than other common SEN
such as learning disabilities (e.g., Fletcher, 2010; Friesen et al., 2010; Kuhl et al.,
2020). A reason for this might be that students with emotional and behavioral
disorders are more likely to disrupt teaching and therefore learning processes
through externalizing behaviors than students with other disabilities (cf. Becherer
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et al., 2020). Therefore, a differential consideration of the effects of different
kinds of SEN is necessary.

The Organisation for Economic Co-operation and Development (OECD;
2007) has compiled an overview of definitions of different types of SEN in differ-
ent countries. One of the largest groups of students receiving special educational
support in either inclusive or special education settings are students with general
limitations in learning across several school subjects (e.g., Banks & McCoy,
2011). These students must be distinguished from students with specific limita-
tions in learning in individual school subjects that do not affect their performance
in multiple subjects. Furthermore, students with more extensive cognitive limita-
tions that affect various aspects in daily life and are not primarily limited to learn-
ing must be differentiated from students with (more mild) general limitations in
learning. These three types of SEN with respect to limitations in learning are dif-
ferentiated on a conceptual level in numerous countries (OECD, 2007).

However, there is great variability regarding the terminology used to describe
these types of SEN between and even within countries. For example, terms that
are frequently used for the above-mentioned types of SEN are learning disability,
mental retardation, intellectual disability, or learning difference (see, e.g.,
Learning Disability Association of New York, n.d.; OECD, 2007; Schalock et al.,
2007; World Health Organization, 2004). All of these terms can include various
types and severities of learning limitations. Moreover, the boundaries between
different types and severities are fluid, adding to the fuzziness of the distinctions
between terms. Nevertheless, it is important to differentiate between some basic
forms and degrees of severity of learning limitations, since the effects of inclusion
can be expected to be quite different for these groups of students (e.g., Bakker
et al., 2007). To clearly demarcate the target group of interest in this meta-analy-
sis, which consists exclusively of students with more mild general limitations in
learning, we use the term general learning difficulties (GLD).

Learning difficulties are defined as students’ difficulties in performing aca-
demically at school at a level deemed appropriate for their age group (e.g., UK.
Public General Acts, 2014, Section 20) or as an accordingly “severe, extensive
and long-lasting deficiency in their learning capacity” (OECD, 2007, p. 54). Thus,
the term general learning difficulties clearly focuses on students with general dif-
ficulties in learning that affect their performance in almost all school subjects. A
mildly below-average 1Q of about 50 to 90 is frequently used as an additional
diagnostic criterion for GLD beyond general limitations in learning in various
subjects, but the exact IQ thresholds differ between countries (see OECD, 2007).
The IQ ranges often used to diagnose GLD can be classified according to ICD-10
(International Statistical Classification of Diseases and Related Health Problems—
10th Revision; World Health Organization, 2004), with an IQ between 71 and 84
referred to as borderline intellectual functioning (coded as R41.83), while an IQ
between 55 and 70 is termed a mild intellectual disability (coded as F70). Students
with diagnosed GLD often fall into one of these categories in practice.

By using this definition of GLD, we exclude students with specific limitations
in learning and students with more severe limitations in learning as well as mul-
tiple domains of daily life. A differentiation between GLD and specific limitations
in learning is useful because these students’ learning occurs under different
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conditions. Students with GLD usually have intellectual impairments due to lower
general cognitive abilities. In contrast, poor achievement by students with specific
limitations in learning cannot be explained by basic intellectual impairments, as
they usually have an average 1Q, which is one of the diagnostic criteria in the
ICD-10 (coded as F81.0-3). A distinction is also made between students with
GLD and students with more severe intellectual disabilities. The difference is the
extent of impairment: Compared to students with GLD, students with more severe
intellectual disabilities often have a lower 1Q and not only are impaired in learn-
ing but also have difficulties in several domains of daily life, such as communica-
tion skills (Schalock et al., 2007).

In this meta-analysis, we provide a comprehensive overview of the effects of
the inclusive schooling of students with GLD as defined above. Our understand-
ing of inclusion is based on the CRPD and thus involves students with and with-
out disabilities being taught together in a general educational system (United
Nations, 2006). The aim of this meta-analysis is to evaluate the effects of inclu-
sion based on the general placement definition. On one hand, we examine the
effects of an inclusive educational system on students with GLD themselves. Not
only their academic performance is relevant but also psychosocial factors such as
their self-concepts, feeling of social integration, or possible (test) anxieties.
Therefore, we consider both cognitive and psychosocial outcomes. On the other
hand, we examine to what extent students without GLD are affected by the inclu-
sion of students with GLD. The group of students without GLD includes all class-
mates who have no SEN of any type. We also considered both cognitive and
psychosocial outcomes for these students.

Theoretical and Empirical Background
Theoretical Assumptions

In this section, we consider possible opportunities and challenges in terms of
student outcomes for inclusive education compared to segregated education from
a theoretical point of view. Segregated educational settings refer to the practice of
enrolling students with GLD in special schools and students without GLD in regu-
lar schools. In order to simplify the terminology, both types of schools will be
referred to here as segregated educational settings. Why might students with GLD
and their peers without GLD benefit from inclusive education? And why might
inclusion be detrimental for both groups? To answer these questions, this section
presents the potential pros and cons for students with and without GLD, starting
with cognitive outcomes and continuing on to psychosocial variables.

Students With GLD

In terms of cognitive outcomes, composition effects could contribute to better
academic performance in inclusive settings. Compositional effects indicate that
the development of students’ achievement depends on the composition of the
learning group (Coleman et al., 1966; Thrupp et al., 2002). In particular, the peer
effect, as one composition effect, states that students perform better when placed
in classes with higher performing peers (e.g., Harker & Tymms, 2004; Justice
et al., 2014). Since the class average achievement level in inclusive classes tends
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to be higher than in segregated education settings for students with GLD, such
students might benefit cognitively from being placed in inclusive classes com-
pared to lower performing groups in segregated settings. Potential reasons for this
could be that students with LD orient themselves toward students without GLD
and see them as role models (cf. Kocaj et al., 2014). They may adopt successful
learning strategies from students without GLD and thus perform better academi-
cally (e.g., Slavin, 1996). Furthermore, a higher average academic performance
level in inclusive classes might lead to teachers having higher performance expec-
tations of their students (e.g., Dar & Resh, 1986; Hornstra et al., 2010). This could
lead teachers to give students more challenging tasks (e.g., Diamond et al., 2004;
Markussen, 2004). Tasks that are slightly above students’ actual performance
level often lead to an increase in performance (e.g., Hattie, 2009).

However, inclusive education can also have disadvantages for cognitive out-
comes among students with GLD. First, the higher performance expectations and
challenging tasks mentioned above might also harm students’ performance: If
these are not in alignment with students’ actual performance levels, they can
become overwhelmed. This overburdening can be perceived by students as aca-
demic failure, which can in turn lead to demotivation and frustration (e.g., Daniel
& King, 1997), which then manifests in poorer performance (e.g., Graham &
Weiner, 1996; Linnenbrink & Pintrich, 2002). Second, inclusive classes tend to
be more heterogeneous in terms of students’ academic performance than segre-
gated settings. This could lead teachers to be less responsive to their students’
individual performance levels and to a tendency to teach in an undifferentiated
way, mainly for students with close to average performance. A potential conse-
quence of this is that low-performing students might be overwhelmed (cf. Cole
et al., 2004). Third, inclusive classes are usually larger than segregated classes
for students with GLD (Hocutt, 1996). This may hinder teachers’ ability to con-
centrate on individual students with GLD in inclusive classes due to less free
capacity (cf. Staub & Peck, 1994). Less individual support and in turn worse
academic outcomes for students with GLD can be the result. Fourth, if students
with GLD perceive themselves as inferior compared to their classmates, it could
lead to a low academic self-concept (Moller et al., 2009) and demotivation and
thus also poorer performance (e.g., Allodi, 2000).

Beyond these advantages and disadvantages of inclusive education, it is also
important to consider a possible selection effect. Students with GLD might dif-
fer regarding their cognitive abilities even before they enter an inclusive or
segregated educational setting: Students with GLD with comparatively higher
cognitive abilities might more frequently enroll in inclusive settings, while
their counterparts with lower abilities enroll more often in segregated settings
(e.g., Dessemontet et al., 2012; Madden & Slavin, 1983; Moller, 2013). This
could explain differences in performance between students with GLD in inclu-
sive versus segregated schools that cannot be attributed to the type of educa-
tional setting.

The literature discusses not only cognitive effects of inclusive schooling but
also psychosocial outcomes, such as self-concept, social integration, anxiety, or
well-being. On the one hand, inclusive schooling could have positive effects on
students’ self-concepts and self-esteem in the sense of a “basking in reflected
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glory” effect (BIRG; e.g., Cialdini et al., 1976; Vogl & Preckel, 2014). The BIRG
effect states that students identify themselves with the successes of the class and
their classmates, increasing their own self-esteem. Furthermore, students with
GLD in inclusive settings can get to know more diverse peers and might benefit
in terms of their feeling of social integration (e.g., Nakken & Pijl, 2002; Ruijs &
Peetsma, 2009). A reason for this could be that there are more regular schools with
inclusive classes than segregated schools for students with GLD, meaning that
students in inclusive settings are often able to attend school closer to where they
live (e.g., Daniel & King, 1997). This may lead to students with GLD also being
better integrated outside of school through a circle of school friends who live in
their neighborhood.

On the other hand, it is assumed that students with GLD in inclusive settings
might be disadvantaged in terms of psychosocial outcomes compared to students
with GLD in segregated settings. In inclusive settings, a “big fish little pond”
effect (BFLPE; Marsh et al., 2019) concerning students’ self-concepts may occur.
According to the BFLPE, students in high-performing classes develop a worse
academic self-concept than students with equal individual performance in low-
performing classes. Students with GLD in inclusive settings compare their perfor-
mance to that of their classmates without GLD. Because their performance is
below the class average, they develop lower academic self-concepts. In segre-
gated schools for students with GLD, the average performance level is much
lower, so students with GLD make less frustrating upward comparisons and thus
develop less negative self-concepts than their counterparts in inclusive settings
(cf. Gresham & MacMillan, 1997).

Furthermore, students with GLD may be socially excluded in inclusive settings
because they differ in various ways from students without GLD—besides intel-
lectual capability, also in their mood (e.g., Lackaye et al., 2006), for example, as
well as in emotional aspects (e.g., Gallegos et al., 2012). Moreover, because they
lack a protected environment, as would be the case in segregated settings, students
with GLD may suffer from higher pressure to perform well, feel frustrated, and
thus develop school-related anxieties (e.g., Bear et al., 2002).

Students Without GLD

The effects of inclusive education on cognitive and psychosocial outcomes
among students without GLD should also be considered. Students without GLD
in inclusive settings may benefit in terms of cognitive outcomes from more adap-
tive lessons due to additional teaching staff (e.g., Dyson et al., 2004). However,
their cognitive outcomes might be negatively affected by teachers paying less
attention to students without GLD and a lower average achievement level in the
class (Huber et al., 2001; Staub & Peck, 1994).

Unlike students with GLD, it is possible that students without GLD may expe-
rience disadvantages due to composition effects (Thrupp et al., 2002). The inclu-
sion of students with GLD reduces the average performance level of the class,
which may result in students without GLD performing worse compared with stu-
dents without GLD in noninclusive settings. In contrast to the advantages of com-
position effects for students with GLD, students without GLD in inclusive settings
may follow their peers’ less successful learning strategies. Furthermore, students
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without GLD might feel unchallenged by a lower average performance level in
class, causing them to become demotivated and thus perform worse themselves
(e.g., Linnenbrink & Pintrich, 2002).

With regard to psychosocial outcomes, students without GLD in inclusive set-
tings may develop less fear of contact and prejudices as well as more positive
attitudes toward students with GLD (e.g., De Boer et al., 2012). The contact
hypothesis suggests a potential reason for this (e.g., Allport, 1954; Keith et al.,
2015). Furthermore, students without GLD can gain social skills in interacting
with people with disabilities (e.g., Ogelman & Seger, 2012). According to the
BFLPE, the lower average performance level in the class may lead to more down-
ward comparisons and result in a higher academic self-concept among students
without GLD in inclusive settings.

Empirical Findings
Scholars assume that inclusive education might have both positive and nega-

tive effects on students with GLD and their peers without GLD. Empirical studies
have examined the concrete effects of inclusive education.

Students With GLD

To our knowledge, there are no recent reviews or meta-analyses specifically
focused on the outcomes of students with GLD in inclusive educational settings.
The most recent meta-analysis on the effects of inclusive education refered to
students with any kind of SEN (Oh-Young & Filler, 2015). In the 1980s, two
meta-analyses investigated the effect of inclusive education on students with SEN
in general and also calculated effect sizes for different subgroups of SEN (Carlberg
& Kavale, 1980; Wang & Baker, 1985).

Carlberg and Kavale (1980) examined mean effect sizes for three different
subgroups of students with SEN: students with an IQ between 50 and 75, students
with an IQ between 75 and 90, and learning-disabled students with emotional and
behavioral disorders. The results indicated that students with IQs from 50 to 75
and 1Qs from 75 to 90 exhibited more positive cognitive and psychosocial out-
comes in inclusive classes than in segregated classes (d = 0.14 or d = 0.34,
respectively), while learning-disabled students with emotional and behavioral
disorder experienced more positive outcomes in segregated than in inclusive
classes (d = —0.29). Wang and Baker (1985) showed that intellectually disabled
students in inclusive settings outperformed their counterparts in segregated edu-
cation in performance (d = 0.43) and process outcomes (e.g., type of interactions
between teachers and students; d = 0.55) but not in attitudinal outcomes (e.g.,
self-concept, attitudes toward learning; d = 0.01).

Elbaum (2002) conducted a meta-analysis on the effects of different educa-
tional settings on the self-concept of students with GLD. He compared the self-
concepts of students with GLD along a continuum from less restrictive
educational settings (e.g., regular classroom for all instruction) to more restric-
tive settings (e.g., special education schools) and largely found no overall dif-
ferences. Only the self-concept of students in self-contained classes within
regular schools (a special class educated by a special education teacher within a
regular school setting; Spencer, 2013), a form of less restrictive setting, was
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lower compared to students in special schools, a more restrictive setting.
Individual studies have also shown predominantly positive effects of inclusion
on the cognitive outcomes of students with GLD (e.g., Gorges et al., 2018;
Kocaj et al., 2014; Morvitz & Motta, 1992; Rea et al., 2002). The findings con-
cerning psychosocial outcomes were more heterogeneous. For example, some
studies showed that students with GLD in inclusive settings had higher self-
concepts, greater feelings of competence, and less social avoidance and anxiety
than students with GLD in segregated settings (e.g., Bakker et al., 2007; Peleg,
2011). Other studies showed that students with GLD in inclusive settings had
lower self-concepts, had more anxiety, and felt less emotionally and socially
integrated (e.g., Schmidt, 2000; Szumski & Karwowski, 2014).

Overall, students with GLD seem to benefit moderately from inclusive educa-
tion. In particular, cognitive outcomes for students with GLD seem to be slightly
more positive in more inclusive educational settings compared to settings that are
more segregated.

Students Without GLD

Several studies have summarized the effects of inclusive education for students
with any kind of SEN for their peers without SEN (e.g., Kalambouka et al., 2007,
Ruijs & Peetsma, 2009; Salend & Duhaney, 1999; Szumski et al., 2017). Most of
these studies indicate neutral or slightly positive effects on cognitive and social
outcomes among students without SEN in inclusive settings (Kalambouka et al.,
2007; Salend & Duhaney, 1999). A recent meta-analysis investigated the effects
of inclusive education on the academic achievement of students without SEN,
finding an overall effect size of d = 0.12 (Szumski et al., 2017). Subgroup analy-
ses showed that the presence of students with mild SEN had slightly more positive
effects on the performance of their peers without SEN (4 = 0.19) than the pres-
ence of students with severe SEN (d = 0.02). None of these previous reviews
reported specific effects of students with GLD on their peers without GLD.

In terms of cognitive outcomes, there is evidence that the inclusion of students
with GLD typically has no or minimal effects on students without GLD (e.g.,
Bless & Klaghofer, 1991; Cole et al., 2004; Hienonen et al., 2018). In terms of
psychosocial outcomes, studies have found no effects of including students with
GLD on their peers without GLD (e.g., Arampatzi et al., 2011; Schwab, 2015).
When students without GLD are taught together with students with GLD, there
appear to be no detrimental effects on students without GLD.

The Present Meta-Analysis

There is a research gap in the current empirical literature regarding the effects
of inclusive education particularly for students with GLD as well as their peers
without GLD. Some meta-analyses examining the effect of inclusive education on
individual types of SEN and especially on students with GLD date back several
decades (Carlberg & Kavale, 1980; Wang & Baker, 1985). A more recent meta-
analysis examined the effects of inclusive education for students with all types of
SEN together, without differentiating between individual types of SEN (Oh-Young
& Filler, 2015). Moreover, there is currently only one meta-analysis on the effect
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of inclusion on students without SEN (Szumski et al., 2017). In this study, how-
ever, no detailed analysis of individual types of SEN was performed and only
cognitive outcomes were considered. Hence, the present meta-analysis goes
beyond existing single studies, reviews, and meta-analyses on the effects of inclu-
sive education in several respects.

First, we specifically examined the effects of including students with GLD
rather than students with all types of SEN. Second, we focused on outcomes for
students with GLD as well as for their peers without GLD. Third, we examined
both cognitive and psychosocial outcomes. Fourth, we investigated in two ways
the possible selection effect that students with GLD with relatively high cognitive
abilities are more likely to be educated in inclusive settings, while students with
GLD with lower cognitive abilities are more likely to be taught in segregated set-
tings. First, we examined whether the cognitive outcomes for students with GLD
differ depending on study design (cross-sectional vs. longitudinal). While cross-
sectional designs are susceptible to alternative explanations, longitudinal designs
can make statements about the achievement development of students with GLD
over time in different educational settings. More precisely, in cross-sectional stud-
ies, potential differences in outcomes between different educational settings might
be due to initial selection more than the setting itself. In longitudinal studies,
achievement development can be examined, allowing for clearer conclusions
about placement effects. Second, we investigated differences in cognitive out-
comes between studies that (a) employed matched samples; (b) controlled for
factors such as I1Q, age, and socioeconomic status; and (c) neither controlled for
potential confounding variables nor matched samples of students with GLD in
inclusive versus segregated settings. This was based on the following rationale:
Matched samples assume that students with similar backgrounds (in terms of aca-
demic achievement, age, 1Q, sex, socioeconomic status, associated difficulties)
can be found in inclusive and segregated settings equally. In this case, there should
be no selection effect. However, without prior control of the samples, there is the
possibility of a selection effect: For example, better performing students might be
more likely to be enrolled in inclusive settings than in segregated settings. A
selection effect is also plausible with regard to psychosocial aspects, with more
emotionally stable students with GLD more likely to be educated in inclusive
educational settings, for example. However, an analysis of this latter point is not
possible with the available data, because psychosocial aspects were not consid-
ered in the subgroups making up the matching moderator. Therefore, a possible
selection effect is only investigated regarding cognitive outcomes among students
with GLD.

We checked the robustness of the findings by considering further moderators
regarding study-specific and sample characteristics. Study-specific characteris-
tics were examined for cognitive as well as psychosocial outcomes among stu-
dents with and without GLD. In order to examine possible changes in the
implementation of inclusion over the years as well as between countries, we
considered the publication year and the country where the studies were con-
ducted as moderators. To investigate possible publication biases, we considered
the publication status (unpublished, published) as a moderator in addition to the
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usual approaches to detect bias. Sample characteristics that were examined con-
cerning cognitive as well as psychosocial outcomes of students with and with-
out GLD are age, school level, and diagnosis. Age and school level were
considered as moderators in order to investigate a possible effect of students’
age-related dependent and educational progress on the effects of inclusive edu-
cation. Furthermore, as the criteria for diagnosing GLD differ between samples
due to inconsistent criteria, we considered the clarity of GLD diagnosis as a
moderator. Moreover, we divided the cognitive outcomes for students with and
without GLD into subgroups. We examined whether the effect of inclusive edu-
cation differed between mathematical and verbal achievement, as many studies
differentiate between these outcomes (e.g., Cardona, 1997; Cole et al., 2004;
Kocaj et al., 2014; Sharpe et al., 1994; Waldron & McLeskey, 1998). For exam-
ple, it can be assumed that the verbal skills of students with GLD in inclusive
education might be better than those of students with GLD in segregated set-
tings because they have more verbal interactions with classmates without SEN
and can thus implicitly improve their verbal skills. Furthermore, differences in
expectations and curricula between inclusive and segregated educational set-
tings are may be more or less pronounced in different subjects. With regard to
psychosocial outcomes, a particularly large number of studies have examined
students’ self-concepts in more inclusive versus segregated educational settings
(e.g., Cardona, 1997; Elbaum, 2002; Gorges et al., 2018; Sauer et al., 2007). In
particular, given existing theoretical assumptions about self-concept (BIRG and
BFLPE), we investigated the extent to which self-concept is influenced by
inclusive education compared to other psychosocial factors.

In summary, we investigated the following questions via quantitative
meta-analyses:

Research Question 1: Do students with GLD in inclusive education dif-
fer in cognitive aspects from students with GLD in segregated settings?
(a) Can possible differences between the educational settings be attributed
to a selection effect?

Research Question 2: Do students with GLD in inclusive education dif-
fer in psychosocial aspects from students with GLD in segregated
settings?

Research Question 3: Do students without GLD in inclusive education,
where they are taught together with students with GLD, differ in cognitive
aspects from students without GLD in segregated settings where no stu-
dents with GLD are present?

Research Question 4: Do students without GLD in inclusive education,
where they are taught together with students with GLD, differ in psycho-
social aspects from students without GLD in segregated settings where no
students with GLD are present?

Research Question 5: Do the study-specific (publication year, country,
publication status) or sample-specific moderators (age, school level, diag-
nosis, type of outcomes) influence the findings?

Research Question 6: Does a publication bias exist?
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Method
Information Retrieval

Information retrieval took place via different methods: We searched several
databases (EBSCOhost, ERIC, Sciencedirect, Ovid with PsychINFO and Psyndex,
FIS Bildung) and conducted a backward and forward search in relevant articles
and previous reviews.

To systematically search these databases, we defined keywords that included
synonyms for information about different educational settings and outcomes (e.g.,
[“inclusion” OR “class placement” OR “special education] AND [“achieve-
ment” OR “effects” OR “self-concept” OR “social integration”]; complete search
term in supplemental material in the online version of the journal). We combined
all educational setting terms with the outcomes and searched titles and abstracts
in the databases. We conducted a not very restrictive search to ensure that as many
relevant studies as possible were found. Furthermore, we screened the reference
lists of relevant studies and previous reviews as a backward search and conducted
a forward search by screening all studies that cited the relevant manuscripts.

Inclusion Criteria

In order to investigate the influence of educational settings on cognitive out-
comes and psychosocial aspects among students with GLD and their peers with-
out GLD, we included studies that met the following inclusion criteria. A group of
students must have been identified as having GLD. Due to the inconsistency of
specific diagnostic criteria used across the primary studies, we included all studies
explicitly examining students with GLD as the common ground. In some studies,
GLD in several subjects were associated with general intellectual difficulty,
defined as an average IQ between about 60 and 90 (e.g., Cardona, 1997,
Dessemontet et al., 2012; Smogorzewska et al., 2019). Studies that did not report
1Q were included when students were described as poorly achieving in more than
one school subject (e.g., Bakker et al., 2007; Gorges et al., 2018; Kocaj et al.,
2014; 2017; 2018; Szumski & Karwowski, 2014; 2015). Studies examining stu-
dents with more severe general mental disabilities, with an 1Q below 50, or spe-
cific learning difficulties in single subjects with an average 1Q were excluded
(e.g., Fore et al., 2008; Kennedy et al., 1997). In cases where it was still not
entirely clear whether the sample met our criteria, a further code (unclear diagnos-
tic criteria) was applied as a moderator variable (see section “Diagnosis” below).
Studies were excluded in which different types of SEN were investigated collec-
tively (examples of excluded studies because of irrelevant samples: Térménen &
Roebers, 2018; Schwab et al., 2015).

We included only studies that compared students with and without GLD in
more inclusive settings to a comparison group of students with and without GLD
in segregated educational settings. From a policy perspective, inclusive education
can be understood as the placement of students with disabilities together with
students without disabilities in a joint educational setting. How this is imple-
mented (e.g., extent of shared instruction, extent of special educational support) is
often left open. Segregated education provides education for students with GLD
separately from students without GLD, such as in special education schools.
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Either cognitive (performance on standardized tests, metacognition) or psy-
chosocial outcomes (social, attitudinal, emotional, and motivational aspects)
must have been reported as dependent variables. In general, cognitive (learning)
outcomes can be defined as “learning that is associated with knowledge of facts
or processes” (IGI Global, n.d.). Cognitive learning outcomes are dependent on
general cognitive skills such as working memory, problem solving ability, or
meta-cognitive skills (Billing, 2007). These general cognitive skills are decisive
for the development of domain-specific knowledge, which includes, for exam-
ple, subject-related knowledge at school. This subject-related knowledge can be
measured through, for example, multiple-choice, free-recall tasks, or free-sort
tasks, which are often used in standardized achievement tests (e.g., Kraiger et al.,
1993). Studies examining differences in cognitive outcomes between inclusive
and segregated education mostly referred to subject-related knowledge.
Therefore, studies that were included in the meta-analysis examined subject-
related knowledge using standardized achievement tests, for example, in writing,
reading comprehension, or mathematics (e.g., Cardona, 1997; Fruth & Woods,
2015; Waldron & McLeskey, 1998). One study included in the meta-analysis
assessed the cognitive skill “metacognition” (Hessels & Schwab 2015). We did
not consider school grades as a dependent variable because these depend on
social frames of reference and are difficult to compare across classrooms (e.g.,
Brookhart, 1994; Brookhart et al., 2016).

Psychosocial is defined as “of or relating to the interrelation of social factors
and individual thought and behaviour” (Oxford English Dictionary, n.d.), is men-
tioned as a noncognitive aspect (cf. Lipnevich & Roberts, 2014), and includes but
is not limited to motivational, emotional, and attitudinal aspects (cf. Vasquez
et al., 2016). We included studies examining psychosocial outcomes that could
potentially change depending on the school setting. In order to narrow down the
wide range of potential psychosocial outcomes, a literature search was conducted
in advance to identify the psychosocial outcomes most commonly examined in
potential primary studies investigating the effects of placement. Examples of
included psychosocial outcomes were self-concept (e.g., Gorges et al., 2018;
Sauer et al., 2007; Schwab, 2014), school leaving intention (Schwab, 2018),
social integration (e.g., Bakker et al., 2007; Schmidt, 2000), aggressive or inap-
propriate behavior (e.g., Arampatzi et al., 2011; Martlew & Hodson, 1991), and
well-being (e.g., Stelling, 2018). Personality traits were excluded because they
are seen as relatively stable traits and considered to be less affected by school set-
tings (e.g., Soto & Tackett, 2015; example of an excluded study: Porrata, 1997).
In addition, studies that retrospectively measured outcomes such as social behav-
ior were excluded to avoid bias (e.g., Klicpera & Gasteiger-Klicpera, 2006).

Included studies had to examine students in elementary or secondary school
and had to be conducted between 1990 and 2019. Both content-related and meth-
odological reasons justify the exclusion of studies before 1990. First, the ratifica-
tion of the Convention on the Rights of the Child (United Nations, 1989) led
segregated education to be increasingly seen as denying equal educational oppor-
tunities to students with disabilities (e.g., P. Alston et al., 1992). In addition, the
American With Disabilities Act was passed in 1990 and emphasized avoiding
discrimination and equal rights and opportunities for people with disabilities in
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FIGURE 1. Flow chart of the study selection process.

the public sphere, including education and schooling. Thus, the early 1990s seem
to have been a milestone in the implementation of inclusive education. Second,
the full texts of studies conducted before 1990 were only rarely accessible despite
all efforts made by the authors.

Only quantitative studies were included and the studies had to provide suffi-
cient information to calculate effect sizes (examples of excluded studies due to
lack of primary data availability: Peetsma et al., 2001; Ruijs et al., 2010). The full
texts had to be available in English or German.

Study Selection

Figure 1 shows the study selection process and lists the total number of identi-
fied records from our information retrieval. In a first step, duplicates and articles
in a language other than English or German were deleted, resulting in 74,089
studies. We then screened the titles and abstracts of all these records with respect
to our inclusion criteria. We retrieved the full texts of studies that seemed to pos-
sibly fulfill our inclusion criteria. Some full-text articles were subsequently
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excluded because closer assessment revealed that, for example, the sample was
irrelevant or no primary data were reported. The full study selection procedure
resulted in 40 studies matching all the inclusion criteria.

Data Coding

We created a coding sheet with information about the included studies (e.g.,
country, study design), the samples (e.g., sample sizes in each group, identifica-
tion of students with GLD), and the effect sizes (e.g., cognitive vs. psychosocial;
longitudinal vs. cross-sectional). If no information concerning these aspects was
found in the full text, it was coded as missing. All categories were defined pre-
cisely, and the variables were described using explicit criteria to ensure transpar-
ent coding between the two trained raters. Interrater reliability was calculated
using Cohen’s kappa for categorical variables (e.g., publication status, diagnosis,
study design, outcome) and intra-class correlations for continuous variables (sam-
ple size, effect sizes). The two raters, who both coded all studies, exhibited an
interrater agreement of Cohen’s kK = 0.88 with a range of 0.70 < x < 0.99 for
categorical variables. The mean intraclass correlation for continuous variables
was .99. All differences in coding between the raters could be clarified by consult-
ing the full texts.

Study-Specific Characteristics

In order to control for study-specific characteristics, we coded the publication
year, country where the study was conducted, publication status, as well as study
design.

Publication year. We controlled for the publication year as a continuous modera-
tor due to possible changes in the implementation of inclusive settings over the
years, which might result in different effect sizes.

Country. Due to different country-specific guidelines for inclusive education, we
coded the country in which the studies were conducted. The studies were con-
ducted in many different countries, meaning that it was not possible to examine
differences between individual countries. Since the implementation of inclusive
education probably differs less within continents than between them, we sum-
marized the countries into continents, specifically North America (coded as 0)
and Europe (coded as 1). One study of students with GLD was conducted in Asia.
However, since a single study from Asia is too small to be included as a modera-
tor, we examined only North America and Europe. Since all studies examining
psychosocial outcomes among students without GLD were conducted in Europe,
no moderator analysis was calculated in this case.

Publication status. To check for possible publication bias, we coded the study
type as either unpublished (0; e.g., dissertations) or published work (1; e.g., jour-
nal article, book chapter). Since all studies investigating cognitive outcomes
among students with GLD and psychosocial outcomes of students without GLD
were published, no moderator analyses were calculated in these cases.
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Design. In some studies, the outcomes of inclusive education versus segregated
education were measured at only one time point, while other studies reported lon-
gitudinal data. To check for difference in outcomes measured once compared to
gains over time, we coded the study design as reporting either cross-sectional (0)
or longitudinal (1) effects. Differences between longitudinal and cross-sectional
effect sizes could also provide indications of a possible selection effect.

Sample Characteristics

We assume that sample characteristics might influence effect sizes because the
effectiveness of inclusive education might also depend on additional student char-
acteristics. Therefore, we controlled for the students’ age, school level, detailed
description of GLD diagnosis, type of cognitive and psychosocial outcomes, and
the extent to which the samples were matched.

Age. We considered the age of the students with GLD as a continuous variable,
as it can be assumed that the age has an influence on the extent to which students
benefit or do not benefit from inclusive education. Age for students without GLD
was given only in two studies; thus, no moderator analyses were calculated here.

School level. We coded the school level as either elementary school (0) or sec-
ondary school (1) to check whether educational stage influences the effects of
inclusive education. Elementary students ranged from age 6 to 11 and secondary
students ranged from age 12 to 16. In none of the studies were students younger
than 6 years or older than 16 years on average, which is why only elementary and
secondary school students were included in the sample.

Diagnosis. The way students received their GLD diagnosis differed between
samples. Some studies even did not provide criteria for the diagnosis. In particu-
lar, in some studies examining the effects of inclusion on students without GLD,
the class composition regarding students with GLD was not specified clearly.
Therefore, we controlled for the type of diagnosis as either diagnosis based on
transparent criteria (0) or diagnosis based on nontransparent criteria (1).

Type of cognitive outcome. Inclusive education may have different effects on dif-
ferent types of cognitive outcomes. Therefore, we divided the cognitive outcomes
into mathematical performance (0) and verbal performance (1).

Type of psychosocial outcome. Previous studies have investigated a variety of
psychosocial variables that can be affected by students’ educational setting. Self-
concept has been particularly frequently examined and a number of theoretical
assumptions relate to this, so we calculated a moderator analysis for self-concept
(1) versus other psychosocial outcomes (0).

Matching. In order to check for a possible selection effect, we divided the pri-

mary studies into subgroups: whether the samples of students with GLD in inclu-
sive schools versus students with GLD in segregated schools were fully matched
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via propensity score matching (2), whether the samples were controlled for cogni-
tive abilities (through 1Q, age, gender, socio-economic status, associated difficul-
ties, academic achievement; 1), or whether the samples were neither matched nor
controlled (0).

Analyses

During the coding process, we calculated Cohen’s d for each outcome based on
means, standard deviations, and sample sizes or the F values from analyses of
variance reported in the primary studies. If students in more inclusive settings
achieved more positive outcomes than students in segregated education, the effect
size d was positive. A negative d resulted if students in segregated educational
settings achieved outcomes that were more positive. Negatively coded psychoso-
cial outcomes were recoded: For example, more aggression/anxiety in the segre-
gated setting resulted in positive effect sizes.

Using R and the R packages metafor and metaSEM, we first calculated the
variance of the effect sizes. Some primary studies were based on the same sample,
so we summarized them in the analyses to control for dependencies (see Table 1).
We calculated overall effect sizes for students with and without GLD separately.
Then, we conducted four analyses: students with GLD—cognitive outcomes, stu-
dents with GLD—psychosocial outcomes, students without GLD—cognitive out-
comes, and students without GLD—psychosocial outcomes.

Due to the hierarchical data structure (various effect sizes within primary stud-
ies), we conducted a three-level meta-analysis (Cheung, 2015). More precisely,
several dependent variables were investigated within each primary study. Standard
errors for each effect size were estimated proportionally to the sample size. On the
first level, the estimated standard errors of effect sizes served as sampling vari-
ance within the primary data (individual effect size level). Multiple effect sizes
were reported in each primary study when multiple measures were evaluated for
the same sample, for example, or when there were multiple measurement points.
The second level thus concerned the variance in the effect sizes within each sam-
ple (effect sizes in studies). On the third level, effect sizes varied between primary
studies (effect sizes between studies). Moderator analyses were also calculated
separately for each of the four analyses using the three-level approach.

Furthermore, we carried out analyses to check for publication bias (cf. Pigott
& Polanin, 2020; Polanin et al., 2016). Analyses of publication bias require aver-
age effect sizes per study, so we calculated mean effect sizes for each study and
their variance proportional to sample size. We calculated classical random-effects
models based on mean effect sizes. We then generated funnel plots to analyze the
relationship between the effect sizes and their statistical power for each of the four
subanalyses. We tested the significance of the funnel plots with Egger’s test. In
the case of a significant result in Egger’s test, a p curve was examined (for details,
see Simonsohn et al., 2014). Finally, we conducted sensitivity analyses to check
the robustness of the effect sizes based on the three-level analyses.

Results

Study selection resulted in & = 40 studies with a total of 428 effect sizes and
about N = 11,987 examined students, n/ = 6,119 students with GLD and n2 =
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5,868 students without GLD. Table 1 gives an overview of all studies, including
the country in which the studies were conducted, the design (cross-sectional or
longitudinal), the sample (students with and/or without GLD), and the type of
outcome measured (cognitive, psychosocial). Furthermore, it presents the sample
sizes within the inclusive education and segregated education groups as well as
average effect sizes, their variance, and the 95% confidence intervals (CIs).

Effect Sizes From Overall Analyses

We first analyzed the overall effect sizes in a three-level approach. Within the
subgroup of students with GLD, students in inclusive settings outperformed their
counterparts in segregated settings (d = 0.14, SE = 0.05, 95% CI [0.05, 0.24],
range = —1.77 < d < 2.36, p < .01). More important, the effect for cognitive
outcomes among students with GLD (Research Question 1) was positive and sta-
tistically significant (d = 0.35, SE = 0.09, CI [0.18, 0.52], range = —1.77 < d <
2.36, p < .001), while the effect for psychosocial outcomes (Research Question
2) was not statistically significant (d = 0.00, SE = 0.07, CI [-0.14, 0.15], range
=—-1.39 <d < 1.33, p = .95). With regard to cognitive outcomes, students with
GLD in inclusive education outperformed their counterparts in segregated set-
tings. With regard to psychosocial outcomes, we found no differences between the
two settings for students with GLD.

For students without GLD, we found no significant effects (d = —0.08, SE =
0.07,95% CI [-0.21, 0.05], range = —1.07 < d < 1.10, p = .24) for either cog-
nitive outcomes (Research Question 3; d = —0.14, SE = 0.09, 95% CI [-0.32,
0.04], range = —1.07 < d < 1.10, p = .14) or for psychosocial outcomes
(Research Question 4; d = 0.06, SE = 0.05, CI1 [-0.04, 0.16], range = —0.35 <
d <0.45,p=.22).

The heterogeneity of variance not attributable to sampling error was high
(73.07% < > < 90.61%) in each subanalysis (see Tables 2-5). For cognitive
outcomes among students with GLD, the heterogeneity of effect sizes between
different measures within primary studies was relatively low (/2 on Level 2) and
between primary studies relatively moderate (2 on Level 3). For psychosocial
outcomes among students with GLD, the heterogeneity between different mea-
sures within primary studies was moderate and the heterogeneity of effect sizes
between primary studies was low to moderate. For students without GLD, the
heterogeneity of effect sizes not attributable to sampling error for cognitive out-
comes was moderate between measures within primary studies and relatively low
between primary studies. For psychosocial outcomes among students without
GLD, there was no heterogeneity between different measures within primary
studies beyond the heterogeneity due to sampling error and a very high heteroge-
neity between primary studies. The relatively large variances indicate that mod-
erators must be considered.

Moderator Analyses

We included four study-specific (publication year, country, publication status,
study design) and five sample-specific moderators (age, school level, diagnosis,
type of outcome, matching) regarding Research Question 5. Table 2 shows the
results for cognitive outcomes and Table 3 for psychosocial outcomes, both
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TABLE 2

Results of the overall model as well as moderator analyses for the effects on cognitive

outcomes of students with GLD

Models k d Sig SE 95% CI
Overall model 16 0.35 HoHk .09 [0.18, 0.52]
P(2)/P(3) 25.45/65.17
3(2)/7%(3) 0.07/0.16
Moderators
Publication year? 16
Intercept 0.40 oAk .10 [0.20, 0.60]
Year (difference) —0.08 .09 [-0.25, 0.09]
A(2)/X(3) 30.12/61.03
2(2)/73(3) 0.09/0.18
Age? 11
Intercept 0.32 ok .06 [0.19, 0.44]
Age (difference) -0.04 .06 [-0.16, 0.07]
(2)/X(3) 2.56/83.24
3(2)/1%(3) 0.01/0.22
Country
North America (RC) 6 0.19 12 [-0.05, 0.43]
Europe 10 0.45 ok .16 [0.25, 0.64]
Subgroup difference -0.26
P(2)/P(3) 18.98/70.90
2(2)/7%(3) 0.05/0.19
Design®
Cross-sectional (RC) 16 0.48 ok .09 [0.30, 0.66]
Longitudinal 9 0.05 .10 [-0.16, 0.25]
Subgroup difference 0.44 oAk
(2)/X(3) 34.24/55.17
3(2)/1*(3) 0.09/0.14
School level
Elementary (RC) 10 0.40 o 13 [0.14, 0.65]
Secondary 3 0.38 25 [-0.12, 0.88]
Subgroup difference 0.02
P(2)/P(3) 36.19/56.40
2(2)/7%(3) 0.12/0.19
Diagnosis
Diagnosis clear (RC) 12 0.42 ok .09 [0.25,0.59]
Diagnosis unclear 4 0.19 12 [-0.04, 0.41]
Subgroup difference 0.23
(2)/(3) 16.98/72.66
3(2)/1*(3) 0.04/0.19
(continued)
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TABLE 2 (continued)

Models k d Sig SE 95% CI
Type of outcome
Mathematical (RC) 9 0.32 ** .10 [0.13,0.51]
Verbal 11 0.32 *x .10 [0.13,0.51]
Subgroup difference 0.00
P(2)/P(3) 26.35/64.41
(2)/7*(3) 0.08/0.19
Matching
No matching 5 0.29 * .14 [0.02, 0.57]
Controlled 7 0.21 13 [-0.05, 0.47]
Full matching 4 0.64 ok .16 [0.32,0.96]
P(2)/P(3) 23.15/67.14
2(2)/7%(3) 0.06/0.19

Note. Values in bold represent significant subgroup differences. I (2) = I? for Level 2, A(3) = I? for
Level 3. GLD = general learning difficulties; RC = reference category; k£ = number of samples; Sig
= significance of the ¢ values; CI = confidence interval.
aContinuous and centered. YAnalyses at effect size level instead of study level: Longitudinal studies
include both cross-sectional and longitudinal effect sizes.

*p <05, ¥p < 01, **%p < 001,

TABLE 3

Results of the overall model as well as moderator analyses for the effects on psychosocial

outcomes of students with GLD

Models k d Sig SE 95% CI

Overall model 22 0.00 .07 [-0.14, 0.15]
P(2)/P(3) 52.09/32.39
2(2)/7*(3) 0.09/0.06

Moderators

Publication year? 22
Intercept 0.01 .09 [-0.16, 0.19]
Year (difference) —-0.01 .07 [-0.14, 0.12]
P(2)/P(3) 53.95/31.12
3(2)/7%(3) 0.10/0.06

Age? 16
Intercept 0.03 .08 [-0.13,0.20]
Age (difference) 0.12 .09 [-0.07, 0.30]
P(2)/P(3) 39.08/41.38
2(2)/7%(3) 0.06/0.08

Country
North America (RC) 4 0.20 .16 [-0.13,0.52]
Europe 17 —0.08 .07 [-0.21, 0.06]

(continued)
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TABLE 3 (continued)

Models k d Sig SE 95% CI
Subgroup difference 0.27
P(2)/P(3) 39.19/41.37
2(2)/7%(3) 0.06/0.06

Publication status
Unpublished (RC) 2 0.20 24 [-0.28, 0.68]
Published 20 —-0.02 .08 [-0.17,0.14]
Subgroup difference 0.21
P(2)/A(3) 52.89/31.84
2(2)/7%(3) 0.10/0.06

Design®
Cross-sectional (RC) 21 0.02 .08 [-0.13,0.17]
Longitudinal 5 —0.07 .10 [-0.26, 0.13]
Subgroup difference 0.08
P(2)/P(3) 52.93/31.74
2(2)/7%(3) 0.10/0.06

School level
Elementary (RC) 9 —-0.14 12 [-0.38, 0.10]
Secondary 12 0.17 .10 [-0.04, 0.37]
Subgroup difference —-0.30
P(2)/A(3) 52.62/31.62
2(2)/7%(3) 0.09/0.06

Diagnosis
Diagnosis clear (RC) 17 0.02 .09 [-0.15,0.19]
Diagnosis unclear 5 —0.05 17 [-0.39, 0.28]
Subgroup difference 0.07
P(2)/P(3) 53.70/31.30
2(2)/7%(3) 0.10/0.06

Type of outcome
Self-concept (RC) 10 0.08 .09 [-0.09, 0.25]
Others 17 —0.03 .07 [-0.19,0.12]
Subgroup difference 0.11
P(2)/(3) 53.06/31.72
2(2)/7%(3) 0.10/0.06

Note. Values in bold represent significant subgroup differences. 2(2) = I? for Level 2, A(3) = I? for
Level 3. GLD = general learning difficulties; RC = reference category, & = number of samples, Sig
= significance of the 7 values; CI = confidence interval.
aContinuous and centered. PAnalyses at effect size level instead of study level: Longitudinal studies
include both cross-sectional and longitudinal effect sizes.
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TABLE 4

Results of the overall model as well as moderator analyses for the effects on cognitive
outcomes for students without GLD

Models k d Sig SE 95% CI
Overall model 8 -0.14 .09 [-0.32, 0.04]
P(2)/P(3) 49.03/24.04
2(2)/7%(3) 0.05/0.02
Moderators
Publication year ? 8
Intercept —0.10 .08 [-0.25, 0.06]
Year —-0.15 * .07 [-0.29, -0.01]
(2)/X(3) 37.16/29.29
(2)/7%(3) 0.03/0.02
Country
North America (RC) 6 —-0.09 .10 [-0.29, 0.12]
Europe 2 -0.29 .19 [-0.66, 0.08]
Subgroup differences 0.20
P(2)/P(3) 49.37/23.87
2(2)/7%(3) 0.05/0.02
Publication status
Unpublished (RC) 2 —0.08 22 [-0.52,0.35]
Published 6 —0.15 A1 [-0.36, 0.07]
Subgroup differences 0.06
(2)/X(3) 52.88/22.31
(2)/7%(3) 0.06/0.02
Design
Cross-sectional (RC) 8 -0.18 * .08 [-0.35,-0.02]
Longitudinal 4 0.06 .10 [-0.14, 0.26]
Subgroup differences -0.24 o
P(2)/P(3) 46.70/21.18
2(2)/7%(3) 0.04/0.02
School level
Elementary (RC) 2 0.04 1 [-0.18, 0.26]
Secondary 5 —0.26 ** .10 [-0.45,-0.07]
Subgroup differences 0.30 *
(2)/X(3) 34.95/30.97
(2)/7%(3) 0.03/0.03
Diagnosis
Diagnosis clear (RC) 3 —-0.03 13 [-0.29, 0.23]
Diagnosis unclear 6 -0.18 .10 [-0.38, 0.02]
Subgroup differences 0.15
P(2)/(3) 52.10/22.28
2(2)/7%(3) 0.06/0.02
(continued)

455



TABLE 4 (continued)

Models k d Sig SE 95% CI
Type of outcome
Mathematical 6 -0.11 .10 [-0.30, 0.08]
Verbal 4 —0.11 .10 [-0.30, 0.08]
Subgroup difference 0.00
P(2)/P(3) 46.26/25.92
2(2)/t*(3) 0.05/0.03

Note. Values in bold represent significant subgroup differences. 2(2) = I? for Level 2, I2(3) = I2 for Level 3.
GLD = general learning difficulties; RC = reference category; kK = number of samples; sig = significance of the
t values; CI = confidence interval.

aContinuous and centered. YAnalyses at effect size level instead of study level: longitudinal studies include both
cross-sectional and longitudinal effect sizes.

*p < .05. % p = .01, **¥p = .001.

TABLE 5

Results of the overall model as well as moderator analyses for the effects on psychosocial
outcomes for students without GLD

Models k d Sig SE 95% CI
Overall model 4 0.06 .05 [-0.04, 0.16]
PQ2)/P(3) 0.00/83.27
3(2)/7%(3) 0.00/0.04
Moderators
Publication year? 4
Intercept 0.06 .05 [-0.04, 0.16]
Year -0.01 .03 [-0.08, 0.06]
P(2)/IP(3) 0.00/83.99
(2)/7%(3) 0.00/0.04
Design
Cross-sectional (RC) 4 0.07 .05 [-0.04, 0.18]
Longitudinal 1 0.02 11 [-0.22, 0.26]
Subgroup differences 0.05
P(2)/IP(3) 0.00/83.91
(2)/7%(3) 0.00/0.04
School level
Elementary (RC) 2 0.06 .07 [-0.08, 0.20]
Secondary 3 0.06 .08 [-0.10, 0.22]
Subgroup differences 0.00
P(2)/IP(3) 0.86/83.30
(2)/7%(3) 0.00/0.04
Diagnosis
Diagnosis clear (RC) 3 0.03 .07 [-0.12, 0.18]
Diagnosis unclear 1 0.08 .07 [-0.05, 0.22]
(continued)
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TABLE 5 (continued)

Models k d Sig SE 95% CI
Subgroup differences —0.05
(2)/P(3) 0.00/83.85
(2)/72(3) 0.00/0.04
Type of outcome
Self-concept 1 0.05 .14 [-0.25, 0.35]
Others 5 0.06 .05 [-0.05, 0.17]
Subgroup difference —-0.02
(2)/P(3) 0.00/84.01
(2)/1*(3) 0.00/0.04

Note. Values in bold represent significant subgroup differences. ? (2) = I? for Level 2, A(3) = I? for
Level 3. GLD = general learning difficulties; RC = reference category; k£ = number of samples;
Sig = significance of the 7 values; CI = confidence interval.

aContinuous and centered. YAnalyses at effect size level instead of study level: Longitudinal studies
include both cross-sectional and longitudinal effect sizes.

among students with GLD. Concerning cognitive outcomes (Research Question
la), study design had a moderating effect: The effect sizes in cross-sectional stud-
ies were higher than the slightly positive nonsignificant effects in longitudinal
studies, F(1, 159) = 30.68, p < .001. There were no significant differences in the
effect sizes between the three groups of studies employing propensity score
matching versus controlling for cognitive abilities versus no matching, (2, 179)
= 2.18, p = .12. The other moderators did not yield significant effects (see Table
2). For psychosocial outcomes, no moderators were significant (Table 3).

Table 4 shows the results for cognitive outcomes and Table 5 for psychosocial
outcomes among students without GLD. For cognitive outcomes, publication
year had a moderating effect: The older the study, the higher the effect sizes, F(1,
56) = 4.45, p = .04. Furthermore, study design was a moderator, with a signifi-
cantly negative effect size in cross-sectional studies and a slightly positive nonsig-
nificant effect size in longitudinal studies, (1, 56) = 10.44, p < .01. School level
was the third significant moderator, with a significant negative effect size at the
secondary school level and a nonsignificant effect size at the elementary school
level, F(1,56) = 4.27, p = .04 (see Table 4). No moderators were found concern-
ing psychosocial outcomes among students without GLD (Table 5).

Publication Bias

To answer Research Question 6, we tested for the presence of publication bias
in three ways. First, we considered publication status as a possible moderator in
the analyses. We found no significant influence of publication status on the level
of effect sizes (see Tables 2-5).

Second, we conducted funnel plots for each subanalysis (Figures 2-95),
inspected them visually, and calculated Egger’s tests to determine significance.
Egger’s test showed no significant asymmetry for studies on cognitive outcomes
among students with GLD (z = 0.27, p = .79) and students without GLD (z =
-0.39, p = .70) as well as studies on psychosocial outcomes among
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FIGURE 2. Funnel plot for cognitive outcomes for students with general learning
difficulties.
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FIGURE 3. Funnel plot for psychosocial outcomes for students with general learning
difficulties.
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FIGURE 4. Funnel plot for cognitive outcomes for students without general learning
difficulties.
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FIGURE 5. Funnel plot for psychosocial outcomes for students without general learning
difficulties.

students without GLD (z = —0.42, p = .68). However, for studies on psychosocial
outcomes among students with GLD, a significant asymmetry was shown (z =
2.50, p = .01). The results of Egger’s test were in line with visual inspection con-
cerning asymmetry. Further analyzing the effect sizes with significant p values, a
significantly right-skewed p curve was found (half p curve, z = —5.35, p < .001;
full p curve, z = —4.38, p < .001): There were more high than low significant p
values (for details on p curves, see Simonsohn et al., 2014).

Third, we conducted sensitivity analyses to examine the robustness of the
effect sizes (see Table 6). To do so, we excluded studies with the highest mean
effect sizes. For cognitive outcomes among students with GLD, we excluded the
effect sizes from Haeberlin et al. (1990) and then from both Haeberlin et al. (1990)
and Morvitz and Motta (1992). For psychosocial outcomes among students with
GLD, we first excluded Schmidt (2000) and then also Peleg (2011). Due to the
low number of studies concerning students without GLD, we only excluded one
study for each outcome with the highest mean effect size: Hienonen et al. (2018)
for cognitive outcomes and Schwab (2018) for psychosocial outcomes. The sen-
sitivity analyses revealed no changes in the significance of the effect sizes, indi-
cating highly robust effect sizes.

Discussion

The present meta-analysis examined the effects of inclusive education versus
segregated education on cognitive and psychosocial outcomes for students with
and without GLD. In this section, we first discuss the findings on cognitive out-
comes, including selection effects, and then on psychosocial outcomes among
students with GLD. We then proceed to discuss the findings for students without
GLD, first for cognitive outcomes, then for psychosocial outcomes. Subsequently,
we discuss implications for practice. Finally, we highlight limitations and impli-
cations for future research and end with a conclusion.
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Students With GLD

Regarding Research Question 1, the results showed that students with GLD
benefited from more inclusive education in terms of cognitive outcomes. They
exhibited better academic performance compared to their counterparts in more
segregated settings. We extended existing research by focusing explicitly on stu-
dents with GLD and considering more recent research. Our results regarding cog-
nitive outcomes for students with GLD are in line with previous meta-analyses:
Carlberg and Kavale (1980) as well as Wang and Baker (1985) also found positive
effects on cognitive outcomes for inclusive education compared to segregated
education among students with GLD and intellectual disabilities, respectively. A
meta-analysis of students with all types of SEN showed comparable results
(Oh-Young & Filler, 2015). Moreover, the positive effect seems to be consistent
across different cognitive outcomes. First, taking the different levels of the meta-
analysis into account, the effect sizes for cognitive outcomes are largely consis-
tent across different measures within primary studies (Level 2). Many primary
studies examine cognitive outcomes in various subjects, such as mathematical
and verbal outcomes. Second, a moderator analysis also showed no difference in
effect sizes between mathematical and verbal outcomes. This is in line with previ-
ous research showing correlations between different achievement outcomes (for
an overview regarding mathematics and language outcomes, see Peng et al.,
2020). In summary, the finding that students with GLD cognitively benefit from
inclusive education seems to be consistent both across different cognitive out-
comes and across previous meta-analyses.

These findings support the United Nations’ (2006) decision to call for an inclu-
sive school system. Inclusive classes appear to have an advantage over segregated
classes because they provide, for example, a more stimulating learning environ-
ment and place greater emphasis on students’ performance (e.g., Cole et al., 2004;
Myklebust, 2007). Furthermore, composition effects seem to emerge: Students
with GLD in higher performing classes (e.g., inclusive settings) perform better
than students with GLD in generally lower performing classes (e.g., segregated
classes for students with GLD; e.g., Harker & Tymms, 2004).

However, before concluding that inclusive education itself leads to higher cog-
nitive outcomes among students with GLD, we additionally examined the pres-
ence of a possible selection effect (Research Question la). First, we found
evidence that cognitive outcomes for students with GLD were moderated by the
study design. In cross-sectional studies, students with GLD in inclusive settings
outperformed students with GLD in segregated educational settings. However,
increases in performance over time (longitudinally) were similar in inclusive and
segregated settings. Once students with GLD are placed in a given educational
setting, their individual learning gains do not seem to differ (even if students with
GLD perform better in inclusive schools overall). Selection effects in which the
choice of school depends on students’ previous performance could explain these
findings. More precisely, it can be assumed that students with GLD with compara-
tively high abilities are more likely to be enrolled in inclusive education, while
their counterparts with lower academic abilities are more likely to be enrolled in
segregated schools (e.g., Dessemontet et al., 2012; Madden & Slavin, 1983;
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Moller, 2013). A reason for this could be that better performing students with
GLD are better able to meet the higher requirements at inclusive schools (cf.
Madden & Slavin, 1983). Moreover, in order to correctly interpret the findings,
the time that students had already spent in inclusive education at the cross-sec-
tional studies’ single measurement point must be taken into account. Perhaps the
students had been in their respective educational settings for so long by the time
their performance was measured that this already reflected a performance
improvement resulting from the setting. Performance would have to be tested
directly before students’ transition to inclusive versus segregated educational set-
tings in order to make a clear statement about selection effects. Since most studies
did not clearly indicate the time interval between enrollment in each educational
setting and the measurement point, our ability to make conclusions on selection
effects is limited. Thus, in order to be able to make more precise statements about
selection effects, we then examined the extent to which each study employed
sample matched. Whether a sample employed full propensity score matching,
controlled for cognitive abilities, or involved no matching or control had no
significant effect on the outcome variables. This finding speaks against a selec-
tion effect, although it must be noted that only a few studies had matched sam-
ples, resulting in a high standard error. Selection effects cannot be ruled out in
general, as students are not randomly distributed into different educational set-
tings in practice. While the selection of educational setting is the responsibility of
different actors, and in most countries, children without SEN are usually assigned
to a school by the local school district (e.g., Jacobs, 2011), parents also have a say
and can influence this decision by, for example, taking into account information
provided by special education and other teachers (e.g., Pyryt & Bosetti, 2007).
Moreover, there are indications that factors such as students’ social background
can influence school decisions. Previous studies have shown that attending a reg-
ular school depends on social background (e.g., Kocaj et al., 2014; Kolm et al.,
2017; Szumski & Karwowski, 2012) as well as achievement-related aspects (e.g.,
Bless & Mohr, 2007; Dessemontet et al., 2012). Students with SEN with higher
socioeconomic status and with comparatively better academic achievement as
well as higher IQs seem to be more likely to attend regular schools, while students
with SEN with lower socioeconomic status and worse academic achievement as
well as a lower IQ more often attend segregated educational settings. The extent
to which factors such as previous performance might influence the choice of
school in the sense of a selection effect and which decision-makers influence
these aspects remains an open question and should be the subject of future
research.

Regarding Research Question 2, the finding that psychosocial outcomes for
students with GLD do not differ in inclusive settings compared to segregated set-
tings does not speak against the implementation of inclusive education. Students
with GLD in more inclusive settings did not suffer in terms of self-concept or
emotional aspects compared with their peers in segregated settings. Previous
research results regarding the psychosocial effects of inclusive education were
quite heterogeneous. For example, Carlberg and Kavale (1980) showed more
positive psychosocial outcomes in inclusive education for students with GLD.
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Psychosocial outcomes in the examined primary studies included not only self-
concept and social acceptance but also personality and behavior. Wang and Baker
(1985) detected no differences between inclusive and segregated education when
including primary studies considering mainly attitudinal outcomes and self-con-
cept. One reason for these different results could be the high heterogeneity in
psychosocial outcomes available for study. Different factors were included in the
previous meta-analyses, and the effects of individual outcomes may have can-
celed each other out. This assumption is supported by the rather moderate varia-
tion in effect sizes between different measures within primary studies (Level 2) as
well as between primary studies (at Level 3 in our three-level meta-analysis),
which implies that primary studies investigated different psychosocial aspects. In
order to make more precise statements about the effect of inclusion on individual
psychosocial factors, however, many more studies are needed.

Furthermore, it must be taken into account that in our analyses, a variety of
psychosocial outcomes were considered together. It is possible that individual
psychosocial outcomes differ among students in different educational settings,
and that these effects canceled each other out in our summarizing analyses. Since
students’ academic self-concepts in particular were considered as a psychosocial
outcome in many studies (e.g., Elbaum, 2002), we examined moderation analyses
for self-concept versus other psychosocial factors. We found no differences: Like
other psychosocial variables, self-concept did not differ among students with
GLD in inclusive versus segregated schools. With regard to self-concept, it is
conceivable that the BIRG (students identify themselves with the successes of
their class, which increases their own self-concept; e.g., Vogl & Preckel, 2014)
and the BFLPE (students develop better self-concepts in lower-performing than in
high-performing classes; e.g., Marsh et al., 2019) cancel each other out. Some
students may identify themselves with their classmates in terms of performance
and develop a higher self-concept and self-esteem in inclusive settings, while oth-
ers develop lower academic self-concepts as a result of upward comparisons.

Regarding Research Question 6, a funnel plot for studies considering psycho-
social outcomes among students with GLD showed an asymmetry, and Egger’s
test was significant. These findings suggest that a publication bias may exist, as
studies with high sampling variance showed higher effect sizes. A further analysis
with a p curve did not indicate p hacking, as the p curve was right-skewed, with
more high than low significant effect sizes. However, even if there is no evidence
for p hacking, publication bias or other types of bias cannot be ruled out. Future
studies should consider possible bias concerning psychosocial outcomes for stu-
dents with GLD in more detail.

Students Without GLD

Neither cognitive nor psychosocial outcomes for students without GLD in
inclusive schools differed from those of their counterparts in regular schools
(Research Questions 3 and 4). A previous meta-analysis showed a slightly posi-
tive effect of the inclusion of students with SEN on cognitive outcomes among
classmates without any SEN (Szumski et al., 2017). However, this study exam-
ined the influence of all types of SEN mingled together and did not investigate
psychosocial outcomes. Therefore, comparisons between Szumski et al.’s and our
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study are difficult. Due to the dearth of further studies on this issue, interpreta-
tions are limited.

For cognitive outcomes, it must be taken into account that although the (slightly
negative) effect size did not reveal a significant effect of inclusive schooling, only
a few studies were considered. For students without GLD, it is possible that more
adaptive lessons in inclusive settings due to additional teaching staff (e.g., Dyson
et al., 2004) and less attention by teachers (cf. Staub & Peck, 1994) cancel each
other out. The study design was also a significant moderator for students without
GLD. Increases in students without GLD’s performance over time (longitudi-
nally) was the same in inclusive and segregated education, even though students
without GLD exhibited lower achievement in inclusive schools than in segregated
schools when measured at a single time point. Thus, a kind of selection effect is
also possible for students without GLD. Perhaps parents whose students exhibit
rather poor performance (but no GLD) are more likely to send their children to
inclusive schools so that they can also benefit from the special support and addi-
tional teaching staff (e.g., Thuneberg et al., 2013). This might explain the small
negative effect of cognitive outcomes measured at a single time point. However,
the development of performance over time does not seem to differ between stu-
dents without GLD in inclusive and segregated schools. A second moderator was
the school level: Secondary school students without GLD in inclusive education
showed more negative cognitive outcomes than their counterparts in segregated
education, while there was no difference between inclusive and segregated educa-
tion regarding cognitive outcomes in elementary school. This finding could imply
that inclusive education has negative effects on cognitive outcomes among stu-
dents without GLD only after a longer period of time. However, it must be empha-
sized that only two studies examined elementary education. Thus, the findings
can only be interpreted in a very limited way.

Although inclusion does not seem to have overall positive effects on psychoso-
cial outcomes, such as self-concept or well-being, among students without GLD,
it is nevertheless likely that certain advantages exist. Studies have shown that in
accordance with the contact hypothesis, frequent contact to students with SEN
can contribute to outcomes such as more positive attitudes toward people with
disabilities (e.g., De Boer et al., 2012; Keith et al., 2015; Maras & Brown, 1996).
However, these studies could not be included in the present meta-analysis, as they
did not refer exclusively to students with GLD or had no control groups.

Implications for Practice

First of all, the positive effect on cognitive outcomes among students with
GLD and the neutral findings on these students’ psychosocial outcomes as well as
on outcomes among their peers without GLD speak in favor of inclusive school-
ing. However, implications for further improving inclusive education can also be
drawn. First, (prospective) teachers should be prepared for the challenges of an
inclusive school system from the very beginning. For example, they should learn
how to deal with heterogeneous classes and which teaching methods are useful
(e.g., direct instruction, learning strategies, cooperative learning; for an overview,
see Mitchell, 2014; Swanson & Hoskyn, 1998). Furthermore, positive attitudes
toward students with disabilities are necessary for the successful implementation
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of an inclusive school system. Only if teachers are positively inclined toward
students with GLD and want to support their students’ individual learning require-
ments good teaching can take place (e.g., Ben-Yehuda et al., 2010; Mazurek &
Winzer, 2011; Treder et al., 2000). Second, teachers’ competencies should be
strengthened to ensure that students in inclusive settings achieve the best possible
results. For example, policymakers could provide further funding to recruit addi-
tional teaching staff and further training opportunities for teachers (cf. Loreman,
2007; Pijl, 2010). Third, the development and provision of additional support
materials for students with GLD, such as digital learning tutorials, should be pur-
sued (cf. Zhang et al., 2015).

Limitations and Future Studies

The strength of the present study is its high informative value regarding the
effects of inclusive educational settings due to its examination of cognitive and
psychosocial outcomes among students with GLD as well as their peers without
GLD. This meta-analysis suggests that inclusion has generally positive effects on
cognitive outcomes for students with GLD and no detrimental effects on psycho-
social dimensions for students with and without GLD. Furthermore, to the best of
our knowledge, ours is the first study to investigate a possible selection effect in
contrast to schooling effects. By using a three-level meta-analytic approach, our
study also utilized state-of-the-art methodology.

However, some limitations must be kept in mind. First, we found a high het-
erogeneity in the primary studies with regard to aspects such as how GLD was
diagnosed and how inclusive settings were implemented. We tried to control for
this heterogeneity by adding various moderators (e.g., type of diagnosis, study
design). Future studies should also include further moderators. For example, the
proportion of students with and without GLD in a given classroom or the use of
different teaching models might have an impact on students’ outcomes in inclu-
sive education (e.g., Szumski et al., 2017).

Second, inclusion is a very heterogeneous field, with participation in inclusive
settings ranging from 1 hour per day, for example, to the whole school day. We
took a closer look at the extent of inclusion in the primary studies and found that
28 of the 40 studies are based on inclusion of students with GLD for the whole
school day. We performed additional analyses with these 28 studies only and
found similar results to those involving all 40 studies. However, the exact imple-
mentation of inclusion often remains unclear. Furthermore, the number of quali-
fied teaching staff and their level of expertise differ across countries and even
across schools within a country. Most primary studies provided no information
about the quantitative and personal-related extent of inclusive education. Thus,
authors of future studies should carefully explain the conditions of inclusive
schooling under study and future meta-analyses should include the level of inclu-
sion as a possible moderator.

Third, GLD is defined differently between and within countries as well as
between studies. Therefore, we included all studies focusing on students who
experience GLD in several subjects. An IQ ranging between about 50 and 90 was
used as an additional criterion (for an overview, see OECD, 2007). However, due
to differing criteria and a lack of information about students’ diagnoses in the
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primary studies, heterogeneity in the students’ GLD can be assumed. Nevertheless,
by including all studies and their heterogeneities in our meta-analysis, we consid-
ered the full range of studies examining outcomes of inclusive schooling for stu-
dents with GLD. By including a moderator capturing the clarity of diagnosis, we
tried to control for the influence of the heterogeneity of GLD on the effects of
inclusive education. Since there was no significant difference in effect sizes
between the studies with clear and unclear GLD diagnosis, the effect of inclusive
education seems to be relatively constant.

One fundamental limitation is the small number of studies that examined out-
comes for students without GLD. There is consensus that analyses should be per-
formed only when the number of primary studies is at least £ = 10 (e.g., Higgins
& Thompson, 2004; Sterne et al., 2011). This requirement could not be met in the
analyses of students without GLD. Accordingly, power analyses revealed insuf-
ficient power for both cognitive and psychosocial outcomes among students with-
out GLD. Therefore, the findings on cognitive and psychosocial outcomes for
students without GLD can be interpreted only in a limited way. Because the num-
ber of studies is even smaller when subgroups are formed to analyze potential
moderators, the moderation analyses in particular are of limited informative
value. For students with GLD, more than 10 studies were available for both cogni-
tive and psychosocial outcomes. However, in the moderation analyses, there were
several subgroups with £ < 10. The results of the moderation analyses for stu-
dents with GLD can therefore also only be interpreted in a limited way for some
subgroups (e.g., school type “secondary” for cognitive outcomes or publication
status “unpublished” for psychosocial outcomes). Future studies should examine
the extent to which inclusion affects students both with GLD and without GLD in
order to be able to make more reliable statements. A generally larger number of
studies would also increase the & for subgroups and lead to more interpretable
results of moderation analyses.

Furthermore, future studies should specifically investigate selection effects in
contrast to schooling effects. For example, studies should examine cognitive vari-
ables among students with GLD before the transition to an inclusive versus segre-
gated setting. This would make it possible to investigate a matched sample in
terms of previous performance and examine which educational setting results in
higher performance gains.

We examined the impact of inclusive education on students. However, in order
to assess the full effectiveness of an inclusive school system, teachers’ perspec-
tives should also be taken into account. Inclusion makes classes more heteroge-
neous, resulting in new challenges for teachers (e.g., J. Alston & Kilham, 2004).
Future studies should therefore examine what effects an inclusive school system
can have on teachers as well.

Conclusion

The adoption of the CRPD lead to the inclusion of an increasing number of
students with SEN into regular classrooms. The question of the effects of inclu-
sive schooling compared to segregated schooling is therefore highly relevant.
Since a large number of students with SEN have been diagnosed with GLD and
different effects of different types of SEN are assumed, we conducted a
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meta-analysis of primary studies on inclusion focusing on students with GLD. In
addition to students with GLD showing better performance in inclusive schools,
it is noticeable that they benefit from higher participation in society as well (e.g.,
Farrell, 2000). This advantage is reinforced by the fact that no detrimental effect
on these students’ psychosocial outcomes as a result of inclusive education was
found. Furthermore, no detrimental effects on cognitive and psychosocial out-
comes among their peers without GLD were found. Therefore, our study leads to
a cautious positive conclusion. There is at least no reason why parents should not
send their children to inclusive schools.
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