DOI: 10.1002/cl2.1345

SYSTEMATIC REVIEWS

Education

G Compbel vy ey

Collaborahon

The effects of small class sizes on students' academic
achievement, socioemotional development and well-being
in special education: A systematic review

Anja Bondebjerg | Nina Thorup Dalgaard | Trine Filges |
Bjorn Christian Arleth Viinholt

VIVE—The Danish Centre for Social Science
Research, Copenhagen, Denmark

Correspondence

Anja Bondebjerg, VIVE—The Danish Centre
for Social Science Research, Copenhagen,
Denmark.

Email: anbo@vive.dk

Abstract

Background: Class size reductions in general education are some of the most
researched educational interventions in social science, yet researchers have not
reached any final conclusions regarding their effects. While research on the
relationship between general education class size and student achievement is
plentiful, research on class size in special education is scarce, even though class
size issues must be considered particularly important to students with special
educational needs. These students compose a highly diverse group in terms
of diagnoses, functional levels, and support needs, but they share a common
need for special educational accommodations, which often entails additional
instructional support in smaller units than what is normally provided in general
education. At this point, there is however a lack of clarity as to the effects
of special education class sizes on student academic achievement and socio-
emotional development. Inevitably, such lack of clarity is an obstacle for special
educators and policymakers trying to make informed decisions. This highlights
the policy relevance of the current systematic review, in which we sought to
examine the effects of small class sizes in special education on the academic
achievement, socioemotional development, and well-being of children with
special educational needs.

Objectives: The objective of this systematic review was to uncover and synthesise
data from studies to assess the impact of small class sizes on the academic
achievement, socioemotional development, and well-being of students with special
educational needs. We also aimed to investigate the extent to which the effects
differed among subgroups of students. Finally, we planned to perform a qualitative
exploration of the experiences of children, teachers, and parents with class size
issues in special education.

Search Methods: Relevant studies were identified through electronic searches in

bibliographic databases, searches in grey literature resources, searches using
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Internet search engines, hand-searches of specific targeted journals, and
citation-tracking. The following bibliographic databases were searched in
April 2021: ERIC (EBSCO-host), Academic Search Premier (EBSCO-host),
EconLit (EBSCO-host), APA PsycINFO (EBSCO-host), SocINDEX (EBSCO-
host), International Bibliography of the Social Sciences (ProQuest), Sociological
Abstracts (ProQuest), and Web of Science (Clarivate, Science Citation Index
Expanded & Social Sciences Citation Index). EBSCO OPEN Dissertations
was also searched in April 2021, while the remaining searches for grey
literature, hand-searches in key journals, and citation-tracking took place
between January and May 2022.

Selection Criteria: The intervention in this review was a small special education class
size. Eligible quantitative study designs were studies that used a well-defined control
or comparison group, that is, studies where there was a comparison between
students in smaller classes and students in larger classes. Children with special
educational needs in grades K-12 (or the equivalent in European countries) in special
education were eligible. In addition to exploring the effects of small class sizes in
special education from a quantitative perspective, we aimed to gain insight into the
lived experiences of children, teachers, and parents with class size issues in special
education contexts, as they are presented in the qualitative research literature. The
review therefore also included all types of empirical qualitative studies that collected
primary data and provided descriptions of main methodological issues such as
selection of informants, data collection procedures, and type of data analysis. Eligible
qualitative study designs included but were not limited to studies using ethnographic
observation or field work formats, or qualitative interview techniques applied to
individual or focus group conversations.

Data Collection and Analysis: The literature search yielded a total of 26,141
records which were screened for eligibility based on title and abstract. From
these, 262 potentially relevant records were retrieved and screened in full text,
resulting in seven studies being included: three quantitative and five qualitative
studies (one study contained both eligible quantitative and qualitative data).
Two of the quantitative studies could not be used in the data synthesis as they
were judged to have a critical risk of bias and, in accordance with the protocol,
were excluded from the meta-analysis on the basis that they would be more
likely to mislead than inform. The third quantitative study did not provide
enough information enabling us to calculate an effect size and standard error.
Meta-analysis was therefore not possible. Following quality appraisal of the
qualitative studies, three qualitative studies were judged to be of sufficient
methodological quality. It was not possible to perform a qualitative thematic
synthesis since in two of these studies, findings particular to special education
class size were scarce. Therefore, only descriptive data extraction could be
performed.

Main Results: Despite the comprehensive searches, the present review only
included seven studies published between 1926 and 2020. Two studies were

purely quantitative (Forness, 1985; Metzner, 1926) and from the U.S. Four studies



BONDEBJERG ET AL.

1 | PLAIN LANGUAGE SUMMARY

G Compbelyy; gy | 3o

Collaboration

used qualitative methodology (Gottlieb, 1997; Huang, 2020; Keith, 1993; Prunty,
2012) and were from the US (2), China (1), and Ireland (1). One study, MAGI
Educational Services (1995), contained both eligible quantitative and qualitative data
and was from the U.S.

Authors' Conclusions: The major finding of the present review was that there
were virtually no contemporary quantitative studies exploring the effects of
small class sizes in special education, thus making it impossible to perform a
meta-analysis. More research is therefore thoroughly needed. Findings from the
summary of included qualitative studies reflected that to the special education
students and staff members participating in these studies, smaller class sizes
were the preferred option because they allowed for more individualised
instruction time and increased teacher attention to students' diverse needs. It
should be noted that these studies were few in number and took place in very
diverse contexts and across a large time span. There is a need for more
qualitative research into the views and experiences of teachers, parents, and
school administrators with special education class sizes in different local
contexts and across various provision models. But most importantly, future
research should strive to represent the voices of children and young people with
special needs since they are the experts when it comes to matters concerning

their own lives.

A secondary objective was to explore how potential moderators

(e.g. performance at baseline, age, and type of special educational

1.1 | Little evidence exists on the effects of small need) affected the outcomes.

class sizes in special education

Despite carrying out extensive literature searches, the authors of this
review found only seven studies exploring the question of class size
in special education. The authors therefore call for more research
from quantitative and qualitative researchers alike, such that
practitioners and administrators may find guidance in their endea-
vours to create the best possible school provisions for all children

with special educational needs.

1.2 | What is this review about?

While research on the relationship between general education class
size and student achievement is plentiful, research on class size in
special education is scarce, even though class size issues must be
considered particularly important to students with special educa-
tional needs. This systematic review sought to examine the effects of
small class sizes in special education on the academic achievement,
socioemotional development and well-being of children with special
educational needs.

Furthermore, the review aimed to perform a qualitative explora-
tion of the views of children, teachers and parents concerning class

size conditions in special education.

What is the aim of this review?

The objective of this Campbell systematic review was to
synthesise data from existing studies to assess the impact
of small class sizes in special education on students'
academic achievement, socioemotional outcomes and

well-being.

1.3 | What studies are included?

This review included seven studies, of which two were quantitative,
four were qualitative, and one was both quantitative and qualitative.
It was not possible to perform a meta-analysis, nor a qualitative
thematic synthesis. The included studies were critically assessed,
coded for descriptive data, and narratively summarised.

One quantitative study was assessed to be of sufficient
methodological quality following risk of bias assessment.
Unfortunately, it was not possible to extract an effect size from
this study since it did not report the required information and the
study authors could not be contacted.
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Three qualitative studies were assessed to be of sufficient

methodological quality following qualitative critical appraisal.

1.4 | What are the main findings of this review?

There are surprisingly few studies exploring the effects of small class
sizes in special education on any outcomes. The included qualitative
studies find that smaller class sizes are the most preferred option
among students with special educational needs, their teachers and
school principals. This is because of the possibilities afforded in terms
of individualised instruction time and increased teacher attention to

the needs of each student.

1.5 | What do the findings of this review mean?
The impact of small class sizes in special education is under-
researched both within the quantitative and the qualitative literature.
Future research should aim to fill this knowledge gap from
diverse methodological perspectives, paying close attention to the
views of parents, teachers, administrators and, most importantly,
the children and young people whose everyday lives are spent in the

various special education provisions.

1.6 | How up-to-date is this review?

Searches in bibliographic databases and EBSCO OPEN Dissertations
were performed in April 2021, while the remaining searches for grey
literature, hand searches in key journals, and citation tracking took

place between January and May 2022.

2 | BACKGROUND

2.1 | Description of the condition

Class size reductions in general education are some of the most
researched educational interventions in social science, yet research-
ers have not reached any final conclusions regarding their effects.
While some researchers point to small and insignificant differences
between varying class sizes, others find positive and significant
effects of small class sizes on, for example, children's academic
outcomes. In a previous Campbell Systematic Review on small class
sizes in general education, Filges (2018) found evidence suggesting,
at best, a small effect on reading achievement, whereas there was a
negative, but statistically insignificant, effect on mathematics.

While research on the relationship between general education
class size and student achievement is plentiful, research on class size
in special education is scarce (see e.g., McCrea, 1996; Russ, 2001;
Zarghami, 2004), even though class size issues must be considered
particularly important to students with special educational needs.

These students compose a highly diverse group, but they share a
common need for special educational accommodations, which often
entails additional instructional support in smaller units than what is
usually provided in general education. Special education class sizes
may vary greatly, both across countries and regions, as well as across
different student groups, but will usually be small relative to general
education classrooms. In most cases, placement in special education,
as opposed to, for example, inclusion in general education, is based
exactly on the child's need for close adult support in a smaller unit,
where instruction can be tailored to the needs of each child and a
calmer, more structured environment can be created. Following this,
one may assume that there are advantages to small class sizes in
special education, in that children are placed in a suitable environ-
ment with the support they need to thrive and learn (for a discussion
of perceptions on the benefits of special education, see e.g.,
Kavale, 2000). However, there may also be challenges to small class
sizes, for example, in terms of the opportunities available for building
friendships.

It should be noted that class size in special education is
connected to other structural factors such as, for example,
student-teacher ratio and type of special education provision. In
this review, we focus on class size since our main interest lies in
exploring the specific mechanisms behind being in a smaller group.
However, we have paid close attention to the relatedness and
potential overlap between class size and concepts such as student/
teacher ratio or caseload (for more about these concepts, see
Description of the intervention). When it comes to the type of special
education provision, we have included all types of settings where
children with special educational needs are grouped together for
instruction (i.e., segregated schools/classes/groups/units to which
only students with special educational needs attend).

Finally, class size issues, both in general and in special education,
are associated with ongoing discussions on educational spending and
budgetary constraints. Hence, in school systems imposed with
financial constraints, small class sizes in special education settings
may be deemed too expensive. As a result, children with special
educational needs may be placed in larger units with potential
adverse effects on their learning and well-being. At this point, there is
however a lack of clarity as to the effects of small class sizes in special
education on student academic achievement, socioemotional devel-
opment, and well-being. Inevitably, such lack of clarity is an obstacle
for special educators and policymakers trying to make informed
decisions. This highlights the policy relevance of the current
systematic review, in which we examined the effects of small class
sizes in special education on the academic achievement, socio-
emotional development, and well-being of children with special
educational needs. In working towards this aim, we planned to apply
an approach consisting of both a statistical meta-analysis (if possible
from the studies found through our searches) and an exploration of
the experiences of children, teachers, and parents with class size
issues in special education, as reported in qualitative studies.
We chose to include studies applying a qualitative methodology

because the combination of quantitative and qualitative methods had
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the potential to provide a deeper insight into the complexity of class
size questions in special education, including the voices of children
and teachers who spend their everyday lives in special education

contexts.

2.2 | Description of the intervention

Special education in this review refers to educational settings
designed to provide instruction exclusively for children with special
educational needs. In such settings, both the instructional and
physical classroom environment may be adjusted to accommodate
the specific needs of the student group, as in the use of individual
work tables and visual aids (pictograms) for children on the autism
spectrum. We have included studies of all kinds of special education
settings that are attended only by children with special educational
needs (i.e., segregated special education settings as opposed to
inclusion settings where children with and without special educa-
tional needs are taught together). We have included both part- and
full-time special education provisions (with an example of a part-time
provision being resource rooms attended by students with specific
learning difficulties within one or more academic subjects). Further-
more, no limits have been imposed concerning the placement of
special education provisions, that is, we have included both separate
special schools and special education classes, units or resource rooms
lodged within mainstream schools. We acknowledge that significant
variations exist in special education provisions across time (e.g., due
to new developments in pedagogical approaches and learning aids)
and between (as well as within) countries, just as we are aware of the
diversity between special education provisions, for example, in terms
of how they are staffed and to which degree they are specialised to
work with particular student groups. Our approach has therefore
been to be inclusive in our search and screening process by not
imposing limits on publication date or study location and by defining
special education as all kinds of provisions where children with any
type of special educational need are grouped together for instruction
for any given amount of time (for our definition of what constitutes a
special educational need, see Types of participants).

In this review, it is important to distinguish between the following
terms: class size, student-teacher ratio, and caseload. Class size refers to
the number of students present in a classroom at a given point in time.
Student-teacher ratio refers to the number of students per teacher
within a classroom or an educational setting. Furthermore, some studies
may apply the term caseload which is typically defined as the number of
students with individual education plans (IEPs) for whom a teacher
serves as ‘case manager’ (Minnesota Department, 2000). In this review,
the intervention is a small class size. Thus, studies only considering
student-teacher ratios or caseloads are not eligible.

Our rationale for focusing on class size is based in the belief that
although class size and student-teacher ratios or caseloads in special
education are related, they involve somewhat different assumptions
about how a small class size as opposed to a larger one might change

the opportunities for students and teachers. With class size, the
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mechanism in play is based on assumptions about the dynamics of a
smaller group and the belief that with smaller groups, teachers are
better able to develop an in-depth understanding of student needs
through more focused interactions, better assessment, and fewer
disciplinary problems (Ehrenberg, 2001; Filges, 2018). The size of the
group in itself will often be of specific importance to students with
special educational needs, for example, students diagnosed with sensory
processing disorders, making them sensitive to noise and movement, or
students with ASD who struggle with reading social cues in larger
groups. For such students, being in a larger class would likely feel
overwhelming and stressful, no matter the student-teacher ratio.

Student-teacher ratio and caseload are also of great importance,
but do not take in the specific mechanisms of being in a smaller group
which we find to be central in special education. We acknowledge
the relatedness of these concepts to class size and are aware that
terms may in some cases overlap. We paid attention to this when
searching for studies by adding a search term for student-teacher
ratio and when screening the studies.

It is possible that the intensity of the intervention, that is, the size
of a change in class size and the initial class size from which this
change is made, can play a role in determining the intervention effect.
For intensity, the question is: how small does a class have to be to
optimise the advantage? In general education for example, large gains
are attainable when class size is below 20 students (Biddle, 2002;
Finn, 2002), but gains are also attainable if class size is not below 20
1999; Borland, 2005; Fredriksson, 2013;
Schanzenbach, 2007). It has been argued that the impact of class

students (Angrist,

size reductions of different sizes and from different baseline class
sizes is reasonably stable and more or less linear when measured per
student (Angrist, 2009; Schanzenbach, 2007). Other researchers
argue that the effect of class size is not only non-linear but also non-
monotonic, implying that an optimal class size exists (Borland, 2005).
Thus, the question of whether the size of a change in class size and
the initial class size from which the change is made matters for the
magnitude of intervention effects is still an open question. For this
reason, we planned to include intensity (size of change in special
education class size and initial class size) as a moderator if it was

possible given the information presented in the included studies.

2.3 | How the intervention might work

Due to the specialised and varied nature of special needs provision,
issues of class size in this area are likely to be complex (Ahearn, 1995).
However, small class sizes may promote student engagement and
instructional individualisation, which is of particular importance to
students with special educational needs. A research report from 1997
evaluating increases in resource room instructional group size in New
York City public schools may serve to illustrate the importance of
individualisation in special education (Gottlieb, 1997). The report
indicated that increases in instructional group sizes from 5 to at
most 8 students per teacher led to decreases in the reading

achievement scores of resource room students. Resource room
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teachers reported diminished opportunities for sufficiently helping
students. Furthermore, observations revealed little time spent on
individual instruction.

Small class sizes may be better suited to address the potential
physical and psychological challenges of students with special
educational needs, for example, by providing closer adult-child
interaction, better accommodation of individual needs, and a more
focused social interaction with fewer peers. Thus, smaller class sizes
in special education may have a positive impact on both academic
achievement and socioemotional development as well as on student
well-being at school.

On the other hand, small class sizes may limit the possibilities for
finding compatible peers with whom to build friendships, hence
leading to adverse effects on student's social and personal well-being
at school. This may also impact on the options available for building
social skills, which are vital to, for example, students with autism-
spectrum-disorders. Furthermore, small class sizes may lead to
decreased variation in academic and social skills within the class,
limiting the potential for positive peer effects on student academic
learning and socioemotional development (e.g., learning from peers
with more advanced academic skills).

As reflected in the above discussion about the potential benefits
(or lack thereof) pertaining to smaller class sizes in special education,
the effects of any given change in class size may occur both within
the realm of academic achievement as well as across socioemotional
domains (covering children's psychological, emotional, and social
adjustment, as well as mental health) and in terms of student well-
being (defined as children's subjective quality of life, pleasant
emotions, happiness, and low levels of stress and negative moods);
each of these domains (academic achievement, socioemotional
development, and well-being) are therefore included as key outcomes

in the present review.

24 | Why it is important to do this review

As previously noted, there is a lack of clarity as to the impact of small
class sizes in special education on student academic achievement,
socioemotional development, and well-being, making it difficult for
special educators and policymakers to make informed decisions.
Furthermore, class size alterations are associated with ongoing
discussions on educational spending and budgetary constraints,
highlighting the policy relevance of strengthening the knowledge
base through a systematic review of the available literature.

Few authors have tried to review the available literature on
special education class sizes, and these reviews have not followed
rigorous, systematic frameworks, such as that applied in a Campbell
systematic review. McCrea (1996) conducted a review on special
education and class size including a sample of American studies.
These studies pointed to some effects of class size on the learning
environment in class as well as on student achievement and
behaviour, especially at the elementary level. Furthermore, in an

article exploring the class size literature, Zarghami (2004) examined

the effects of appropriate class size and caseload on special
education student academic achievement. The authors were not
able to identify a single best way to determine appropriate class and
group sizes for special education instruction. However, they pointed
to the existence of well-qualified teachers as an important factor in
increasing student achievement. Finally, Ahearn (1995) analysed
state special education regulations on class size/caseload in the U.S.
and reviewed research on class size in general education and special
education. The report showed that state requirements for class size/
caseload in special education programmes were much more specific
and complicated than those for general education, and that the
specialised nature and variety of the services delivered to students
with special educational needs, combined with the restrictions
attributable to specific student disabilities, contributed to those
complications. In line with the article by Zarghami (2004), Ahearn
(1995) concluded that there was no single best way to determine
class sizes for special education programmes, adding that the
information available was inadequate.

The above mentioned reviews did not apply the extensive,
systematic literature searches and critical appraisals that are
performed in a Campbell systematic review. Furthermore, they date
back 15 years or more, which means that they do not include newer
developments in special education research. Therefore, we find that
the present review fills a research gap by providing an up-to-date
overview of what (little) research is available exploring the effects of
small class sizes in special education and the views of children,
parents, and teachers who experience different issues related to
special education class size. In this sense, the main contribution of the
review lies in shedding light on the fact that more research is still
needed to gain knowledge into the complexities of class size in

special education.

3 | OBJECTIVES

The objective of this systematic review was to uncover and
synthesise data from studies to assess the impact of small class sizes
on the academic achievement, socioemotional development, and
well-being of students in special education. We also aimed to
investigate the extent to which the effects differed among subgroups
of students. Furthermore, we aimed to perform a qualitative
exploration of the experiences of children, teachers, and parents

with class size issues in special education.

4 | METHODS
41 | Criteria for considering studies for this review
41.1 | Types of studies

The screening of potentially eligible studies for this review was
performed according to inclusion criteria related to types of study
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designs, types of participants, types of interventions, and types of
outcome measures, all of which are described in the following
sections (for the screening guide, see Supporting Information:
Appendix 2). These criteria were also specified in the published
protocol (Bondebjerg, 2021).

To summarise what is known about the possible causal effects of
small special education class sizes, we included all quantitative study
designs that used a well-defined control or comparison group, that is,
studies that compared outcomes for groups of students in smaller
versus larger special education classes. This is further outlined in the
section Assessment of risk of bias in included studies, and the
methodological appropriateness of the included quantitative studies
was assessed according to the risk of bias.

The quantitative study designs included in the review were:

1. Randomised and quasi-randomised controlled trials (allocated at
either the individual or cluster level, for example, class/school/
geographical area etc.),

2. Non-randomised studies (where allocation had occurred in the
course of usual decisions, was not controlled by the researcher,
and included a comparison of two or more groups of participants,

that is, at least a treated group and a control group).

For non-randomised studies, where the change in class size
occurred in the course of usual decisions (e.g., due to policies
mandating class size alterations), we assessed whether the authors
demonstrated sufficient pre-reatment group equivalence on key
participant characteristics.

Studies using single group pre-post comparisons were not
included. Non-randomised studies using an instrumental variable
approach were also not included—see Supporting Information:
Appendix 1 (Justification of exclusion of studies using an instrumental
variable (IV) approach) for our rationale for excluding studies of these
designs. A further requirement to all types of studies (randomised as
well as non-randomised) was that they were able to identify an
intervention effect. Studies where, for example, small classes were
present in one school only and the comparison group was larger
classes at another school (or more schools for that matter), would not
be able to separate the treatment effect from the school effect.

The treatment in this review was a small class size. To investigate
the effects of small class sizes, we included studies that compared
students in smaller classes with students in larger classes. This meant
that we included both studies where the intervention consisted of a
reduction in class size and studies where there was an increase in
class size, since both types of studies (if robustly conducted) would
allow us to compare the outcomes of children in smaller classes with
those of children in larger classes. We only included studies that used
measures of class size and measures of outcome data at the
individual or class level. We excluded studies that relied on measures
of class size and measures of outcomes aggregated to a level higher
than the class (e.g., school or school district).

In addition to exploring the causal effects of small class sizes in

special education through an analysis of quantitative studies meeting the
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criteria above, we aimed to gain qualitative insight into the experiences of
children, teachers, and parents with class size issues in special education
contexts. To this end, we included all types of empirical qualitative studies
that collected primary data and provided descriptions of main methodo-
logical issues such as informant selection, data collection procedures, and
type of data analysis. Eligible qualitative studies may apply a wealth of
data collection methods, including (but not limited) to participant
observations, in-depth interviews, or focus groups.

If we found mixed-methods studies combining qualitative and
quantitative data collection procedures, we assessed whether the
quantitative data were eligible for inclusion in the quantitative part of
the review (i.e., the quantitative data met the criteria imposed on
studies exploring causal relationships), and whether the qualitative
data met the criteria imposed on qualitative studies. If a study
contained both eligible quantitative and qualitative data, it was
included for both quantitative and qualitative quality assessment and
data extraction and was counted in both categories. If there were
only eligible quantitative data, the study was included only in the
quantitative part of the review, and vice-versa for qualitative studies.
That is, mixed methods studies were not treated as a separate
category, but were included if either their quantitative or their
qualitative research components met the inclusion criteria for

quantitative or qualitative studies, respectively.

41.2 | Types of participants
The review included studies of children with special educational
needs in grades K-12 (or the equivalent in European countries) in
special education. Studies that met the inclusion criteria were
accepted from all countries. In this review, we excluded children in
home- or preschool as well as children placed in treatment facilities.
Some controversy exists regarding the definition of what
constitutes a special educational need (Vehmas, 2010; Wilson, 2002).
In this review, we were guided by the definition from the US
Individuals with Disabilities Education Act (IDEA), in which special

needs are divided into 13 different disability categories:

e specific learning disability (covers challenges related to a child's
ability to read, write, listen, speak or do math, e.g., dyslexia or
dyscalculia),

e other health impairment (covers conditions limiting a child's
strength, energy, or alertness, e.g., ADHD),

e autism spectrum disorder (ASD),

e emotional disturbance (may include e.g., anxiety, obsessive-
compulsive disorder and depression),

e speech or language impairment (covers difficulties with speech or
language, e.g., language problems affecting a child's ability to

understand words or express herself),

For more information on the IDEA Act disability categories, go to: https://sites.ed.gov/
idea/regs/b/a/300.8 (the U.S. Department of Education's Individuals with Disabilities
Education Act (IDEA) website)
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e visual impairment (covers eyesight problems, including partial sight
and blindness),

e deafness (covers instances where a child cannot hear most or all
sounds, even with a hearing aid),

e hearing impairment (refers to a hearing loss not covered by the
definition of deafness),

e deaf-blindness (covers children suffering from both severe hearing
and vision loss),

e orthopaedic impairment (covers instances when a child has
problems with bodily function or ability, as in the case of cerebral
palsy),

¢ intellectual disability (covers below-average intellectual ability),

e traumatic brain injury (covers brain injuries caused by accidents or
other kinds of physical force),

e multiple disabilities (children with more than one condition

covered by the IDEA criteria).

While the above listed criteria provided useful guidance, we
were fully aware that they should not be conceived as exhaustive,
nor as clear-cut definitions of what constitutes special educational
needs. Therefore, we did not restrict ourselves to only include studies
that defined their participants with these terms or which provided
detailed information about types of special educational needs.
Rather, we included all studies where the participating students
received instruction in segregated special education settings (since
we took placement in such settings to necessarily indicate a need for
specialised educational support) and planned to explore the potential
variation between different groups of students, if possible from the
included studies.

41.3 | Types of interventions
In this review, we were interested in investigating whether small class
sizes in special education resulted in better academic achievement,
socioemotional development, and well-being for students in special
education when compared to larger class sizes. To answer this
question, we included studies where special education class size was
altered either as a result of a deliberate experiment (where class size
was directly manipulated by researchers) or as a result of a naturally
occurring change in class size arising due to, for example, the
implementation of a new class size policy. This meant that the
intervention of interest to this review was a change in special
education class size allowing for a comparison between students in
smaller classes versus students in larger classes. That is, the question
of the effect of small class sizes could be investigated both by looking
at studies where class size was reduced and where class size was
increased, provided that the studies used a control or comparison
group of students in smaller or larger special education classes than
the treated group.

The more precisely a class size is measured, the more reliable the
findings of a study will be. Studies only considering the average class

size measured as student-teacher ratio within a school (or at higher

levels) were not eligible. Studies where the intervention was the
assignment of an extra teacher (or teaching assistants or other adults)
to a class were not eligible. The assignment of additional teachers (or
teaching assistants or other adults) to a classroom is not the same as
changing the size of the class, and this review focused exclusively on
class size. We acknowledged that class size can change per subject or
eventually vary during the day, which is why the precision of the class
size measure was recorded if possible.

Special education refers to settings where children with special
educational needs are taught in classes segregated from general
education students. These classes may be composed of children with
similar special educational needs (such as classes specifically for
children with ASD) or they may consist of mixed groups of children
with diverse special educational needs. In such settings, the
instructional environment is adjusted to accommodate the specific
needs of the student group. In the present review, special education
was thus defined as any given group composition consisting of only
children with special educational needs. In some studies, special
education was also referred to as, for example, segregated placement
or resource room. Special education could be full-time or part-time
(e.g., in the form of resource rooms attended by students for parts of

the day). We included studies of all kinds of special education.

414 | Types of outcome measures
For quantitative studies, only valid and reliable outcomes that had
been used on different populations were eligible.

Primary outcomes

Academic achievement (measured with e.g., the Woodcock-Johnson
lll Tests of Achievement, Mather, 2001), socioemotional develop-
ment and adjustment (measured with e.g., The Strengths and
Difficulties Questionnaire [SDQ], Goodman, 2001), and well-being
(measured with e.g. The Perceived Competence Scale for Children,
Harter, 1982) were categorised as primary outcomes.

Secondary outcomes
In addition to the primary outcomes, we considered school
completion rates as a secondary outcome. Furthermore, we included
validated measures of student classroom behaviour, such as
structured observations of student engagement, on-task behaviour,
and disruptive behaviour (measured with e.g., The Code for
Instructional Structure and Student Academic Response [CISSAR],
Greenwood, 1978).

Studies were only included if they considered at least one of the

primary or secondary outcomes.

Duration of follow-up

The review aimed to include follow-up measures at any given point if
meaningful based on the objectives for the review. However, none
of the included studies reported outcomes past the end of the
intervention.
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Qualitative outcomes

For the qualitative analysis, we were interested in exploring the
experiences of children, teachers, and parents with special education
class sizes, as they presented themselves through, for example, in-
depth qualitative interviews or participant observations. Relevant
data could stem from, for example, interviews with teachers on their
perceptions of childrens' academic achievement and well-being in
small versus large special education classes, or their experiences with
ensuring student engagement and attention under different class
sizes. We did not define a list of outcomes in advance, but remained
open to what presented itself as important to children, teachers, and
parents concerning special education class sizes.

Types of settings

In this review, we included studies of children with special
educational needs placed in any special education setting. We
excluded studies of children in home- or preschool as well as children

placed in treatment facilities.

4.2 | Search methods for identification of studies
Relevant quantitative and qualitative studies were identified through
searches in electronic databases, grey literature resources, and
Internet search engines, as well as through hand-searches in specific
targeted journals and citation-tracking. We searched for both
published and unpublished literature and screened references in
English, Danish, Swedish, and Norwegian.

Locating qualitative research presents the reviewer with particu-
lar challenges since existing search strategies have largely been
developed for and applied to the quantitative literature
(Frandsen, 2016). As of yet, not all databases have implemented rich
qualitative vocabularies or specific structures tailored to accommo-
date qualitative literature searches. Furthermore, screening on title
and abstract may prove challenging since titles and abstracts in
qualitative studies are sometimes more focused on content than on
issues of methodology (Ibid). Attempts have been made to develop
tools specifically designed for qualitative literature searches as an
answer to the perceived difficulties in using such existing tools as the
PICO(s) framework (Population, Intervention, Comparison (or con-
trol), Outcome, and Study design and type). Cooke (2012), for
example, present the SPIDER search strategy which attempts to
adapt the PICO components to make them more suitable for
qualitative research. The SPIDER strategy contains the following
components: Sample, Phenomenon of Interest, Design, Evaluation,
and Research type. In the study by Cooke (2012), two systematic
searches are performed, using first the PICO framework and then the
SPIDER tool. The results show that the PICO search strategy
generates a large number of hits, while the SPIDER tool leads to
fewer hits, with the potential advantage of greater specificity. This
means that the SPIDER tool may be more precise and easier to
manage in terms of the amount of references for screening, however

carrying the risk of missing studies.
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In this review, we applied elements of the PICO(s) framework to
search for both quantitative and qualitative studies by adding both
quantitative and qualitative methodological terms in the search
string, as well as by carefully looking for both types of studies in our
grey literature and hand-searches. By choosing this strategy, we
prioritised the breadth and comprehensiveness of our search
(sensitivity) which seemed the most appropriate choice given the
anticipated low number of studies exploring class size effects
particular to special education. Given the low number of studies
found in the searches, we are convinced that our comprehensive

approach was the best choice for this particular review topic.

421 | Electronic searches

The following bibliographic databases were searched in April 2021:

e ERIC (EBSCO-host, 1966-2021)

e Academic Search Premier (EBSCO-host, 1931-2021)

e EconlLit (EBSCO-host, 1969-2021)

o APA PsycINFO (EBSCO-host, 1890-2021)

e SocINDEX (EBSCO-host, 1895-2021)

e International Bibliography of the Social Sciences (ProQuest,
1951-2021)

e Sociological Abstracts (ProQuest, 1952-2021)

e Web of Science (Clarivate, Science Citation Index Expanded,
1900-2021, and Social Sciences Citation Index, 1956-2021)

Description of search string

The search string was based on the PICO(s)-model, and contained
three concepts of which we developed three corresponding search
facets: population, intervention, and study type/methodology. The
search string includes searches in title, abstract, and subject terms for
each facet. To increase the sensitivity of the search, we also searched
in full text for the intervention terms. The subject terms in the facets
were selected according to the thesaurus or subject term index on

each database.

Example of a search string
The search string below from the ERIC database exemplifies the
search which followed this structure:

e Search 1-4 covered the population,

e Search 5-9 covered the intervention,

e Search 10-16 covered the study type/methodology terms,
e Search 17 combined the three aspects.

Search Terms
S17 S4 AND S9 AND S16
S16 S10 OR S11 OR S12 OR S13 OR S14 OR S15

(Continues)
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S15 DE (‘Qualitative Research’ OR ‘Ethnography’ OR ‘Case
Studies’ OR ‘Evaluation Methods’ OR ‘Field Studies’ OR
‘Focus Groups’ OR ‘Interviews’ OR ‘Mixed Methods
Research’ OR ‘Naturalistic Observation’ OR ‘Participant
Observation’ OR ‘Classroom Observation Techniques’ OR
‘Observation’ OR ‘Action Research’)

S14 AB (qualitative* OR ethnograp* OR ‘case stud* OR
evaluation* OR ‘focus group* OR interview* OR ‘mixed
method* OR observation*)

S13 Tl (qualitative* OR ethnograp* OR ‘case stud*’ OR evaluation*
OR ‘focus group*® OR interview* OR ‘mixed method* OR
observation®)

S12 DE (‘Effect Size’ OR ‘Control Groups’ OR ‘Experimental
Groups’' OR ‘Experiments’ OR ‘Matched Groups’ OR
‘Quasiexperimental Design’ OR ‘Randomized Controlled
Trials’ OR ‘Comparative Testing’ OR ‘Intervention’)

S11 AB (effect* OR trial* OR experiment® OR ‘control group* OR
random* OR impact* OR compar* OR difference*)

S10 Tl (effect* OR trial* OR experiment* OR ‘control group* OR
random™ OR impact* OR compar* OR difference*)

S9 S5 OR S6 OR S7 OR S8

S8 DE (‘Class Size' OR ‘Small Classes’ OR ‘Teacher Student Ratio’)
S7 TX (group* OR class*) N5 (size*)

S6 AB (group* OR class*) AND AB (size* OR ratio*)

S5 Tl (group* OR class*) AND TI (size* OR ratio*)

S4 S1 OR S2 OR S3

S3 DE (‘Special Needs Students’ OR ‘Special Schools’ OR

‘Residential Schools’ OR ‘Educationally Disadvantaged’
OR ‘Developmental Delays’ OR ‘Students with Disabilities’
OR ‘Special Classes’ OR ‘Special Education’ OR ‘Self
Contained Classrooms’ OR ‘Resource Room’)

S2 AB (special*) AND AB (need* OR education OR child* OR
student* OR pupil*)

S1 TI (special*) AND TI (need* OR education OR child* OR
student® OR pupil*)

Limitations of the search string

We did not restrict our searches based on publication date or
language. In screening and processing the references found, we were
however limited by the language proficiencies available on the review
team which allowed us to consider studies published in English,

Danish, Norwegian, and Swedish.

422 | Searching other resources

Hand-search

We implemented hand-searches in key journals to identify references
that were poorly indexed in the bibliographic databases and to ensure
coverage of references that were published, but had not yet been
indexed. We hand-searched individual tables of content of respective
issues of the chosen journals going back to 01/01/2015.

Our selection of journals to hand-search was based on the
frequency of journals identified in our pilot searches during the design

phase of the search string. The following journals were selected:

e Behavioral Disorders

e Journal of Autism & Developmental Disorders

o Exceptional Children

e Learning Disability Quarterly

e International Journal of Disability, Development & Education
e Remedial and Special Education

e Journal of Speech, Language, and Hearing Research

e British Journal of Special Education

o Learning Disabilities Research & Practice

o Journal of Intellectual Disability Research

e European Educational Research Journal

Searches for unpublished literature
Most of the resources searched for unpublished literature contained
multiple types of unpublished literature. For the sake of transparency,
we have divided the resources into categories based on the most
prevalent type of literature in the resource.

Searches for dissertations and theses in English:
e EBSCO Open Dissertations (EBSCO-host)

Searches for working papers and conference proceedings in English:
e Google Scholar—https://scholar.google.com/
e Social Science Research Network—https://www.ssrn.com/index.
cfm/en/
e OECD iLibrary—https://www.oecd-ilibrary.org/
e NBER working paper series—http://www.nber.org
e American Educational Research Association (AERA)—https://

www.aera.net/

Search for Reports and on-going studies in English:
e Google searches—https://www.google.com/
e Best Evidence Encyclopaedia—http://www.bestevidence.org/

e Social Care Online—https://www.scie-socialcareonline.org.uk/

Searches for dissertations, theses, working papers and conference
proceedings in Danish, Swedish, and Norwegian:

o Forskning.ku—Academic publications from the University of
Copenhagen—https://forskning.ku.dk/soeg/

o AAU Publications—Academic publications from the University of
Aarhus https://pure.au.dk/portal/da/organisations/8000/publications.
html

e SwePub - Academic publications at Swedish universities—http://
swepub.kb.se/se/

e NORA - Norwegian Open Research Archives—http://nora.
openaccess.no/

e DIVA—Swedish Digital Scientific Archives—http://www.diva-
portal.org/smash/

e Skolporten—Swedish Dissertations—https://www.skolporten.se/
forskning/
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Searches for reports and on-going studies in Danish, Swedish, and
Norwegian:
e CORE-—research outputs from international repositories - https://
core.ac.uk/
e Google searches—https://www.google.com/

Search for systematic reviews

We searched for systematic reviews through the following resources:

e Campbell Journal of Systematic Reviews—https://
campbellcollaboration.org/

e Cochrane Library—https://www.cochranelibrary.com/

e Centre for Reviews and Dissemination Databases—https://www.
crd.york.ac.uk/CRDWeb/

e EPPI-Centre Database of Education Research—https://eppi.ioe.ac.

uk/webdatabases/Intro.aspx?ID=6

Citation-tracking and snowballing methods of systematic reviews

We performed citation-tracking on systematic reviews
identified in the protocol stage and through the search process
to identify additional relevant references. The following reviews/
research overviews were processed using both forward and
backward citation-tracking: Ahearn, 1995; McCrea, 1996;

Zarghami, 2004.

Citation-tracking and snowballing methods of individual references
We had planned to select the most recently published and the most
cited key references for citation-tracking, with the expectation that
we would select approximately 20 references (10 recent, 10 most
cited). This approach was made impossible by the low number of
relevant references found during the search process. We therefore
chose to perform citation-tracking on the included references:
1985; Gottlieb, 1997; Huang, 2020; Keith, 1993a;
Metzner, 1926; Prunty, 2012. It was not possible to perform

Forness,

citation-tracking on the study from MAGI Educational Services,
Inc., 1995 since it did not contain a reference list.

Contact to experts

We had planned to contact study authors if we found references to
or mentions of ongoing studies in screened publications, but this did
not occur during the search and screening process. Furthermore, the
searches did not locate any particular individual experts or institu-
tions that we could reach out to for more information on published or
unpublished studies covering the subject matter.

A complete overview of the search strings used and the resulting
references found for each electronic database, as well as search
terms and hits for the grey literature resources, and results from the
hand-searches can be found in the appendix. Database searches were
performed in April 2021. Searches for grey literature, hand-search in
key journals, and citation-tracking took place between January and
May 2022 (with the exception of the search in EBSCO OPEN
Dissertations which was performed in April 2021, simultaneous with
the database searches).
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4.3 | Data collection and analysis

431 | Selection of studies
Under the supervision of review authors, two review team assistants
first independently screened titles and abstracts to exclude studies
that were clearly irrelevant. Studies considered eligible by at least
one assistant or studies where there was insufficient information in
the title and abstract to judge eligibility were retrieved in full text.
The full texts were subsequently screened independently by two
review team assistants under the supervision of the review authors.
Any disagreement of eligibility was resolved by the review authors.
Screening on both title/abstract and full text was performed using
EPPI-Reviewer 4 software (Thomas, 2022). Exclusion of studies that
otherwise might be expected to be eligible was documented (see
Excluded studies).

None of the review authors were blind to the authors,
institutions, or journals responsible for the publication of the

articles.

4.3.2 | Data extraction and management

Two review authors independently coded and extracted data from
included studies. Coding sheets for quantitative and qualitative
studies were piloted and revised as necessary. For the included
quantitative studies, data was extracted regarding school setting and
location, participant characteristics (for children: type of special need,
age, ethnic/cultural/language background, SES, gender, and for
teachers: education and experience), study design, class size
information (including size and duration of class size alteration), type
and format of data, outcome measurement, sample size, and effect
size information (see Table 1 for the full data extraction sheet filled
out with data from the included quantitative studies). From the
included qualitative studies, we extracted information pertaining to
the school setting and location, class size conditions, study design,
theoretical perspective of the study, research objectives, student
information (age, gender, SES, type of special need), and teacher and
parent characteristics, if relevant (see Table 2 for the full data
extraction sheet filled out with data from the included qualitative

studies).

433 | Assessment of risk of bias in included studies
We did not locate any randomised studies. Therefore, included
quantitative studies were assessed for risk of bias using the model
ROBINS-I, developed by members of the Cochrane Bias Methods
Group and the Cochrane Non-Randomised Studies Methods Group
(Sterne, 2016a). We used the latest template for completion (which
was the version of 19 September 2016). The ROBINS-I tool is based
on the Cochrane RoB tool for randomised trials, which was launched
in 2008 and modified in 2011 (Higgins, 2011a).
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The ROBINS-I tool covers seven domains (each with a set of
signalling questions to be answered for a specific outcome) through

which bias might be introduced into non-randomised studies:

(1) bias due to confounding;

(2) bias in selection of participants;

(3) bias in classification of interventions;

(4) bias due to deviations from intended interventions;
(5) bias due to missing outcome data;

(6) bias in measurement of the outcome;

(7) bias in selection of the reported result.

The first two domains address issues before the start of the
interventions and the third domain addresses classification of the
interventions themselves. The last four domains address issues after
the start of interventions and there is substantial overlap for these
four domains between bias in randomised studies and bias in non-
randomised studies (although signalling questions are somewhat
different in several places, see Sterne, 2016b and Higgins, 2019).

Non-randomised study outcomes are rated on a ‘Low/Moderate/
Serious/Critical/No Information’ scale on each domain. The level
‘Critical’ means that the study (outcome) is too problematic in this
domain to provide any useful evidence on the effects of the
intervention and is excluded from the data synthesis.

We discontinued the assessment of a non-randomised study
outcome as soon as one domain in the ROBINS-I was judged as
‘Critical’. ‘Serious’ risk of bias in multiple domains in the ROBINS-I
assessment tool could also lead to a decision of an overall judgement
of ‘Critical’ risk of bias for that outcome, leading the study to be

excluded from the data synthesis.

Confounding
An important part of the risk of bias assessment of non-randomised
studies is consideration of how the studies deal with confounding
factors. Systematic baseline differences between groups can com-
promise comparability between groups. Baseline differences can be
observable (e.g., age and gender) and unobservable (to the
researcher; e.g., childrens’ motivation and ‘ability’). There is no single
non-randomised study design that always solves the selection
problem. Different designs represent different approaches to dealing
with selection problems under different assumptions, and conse-
quently require different types of data. There can be particularly
great variation in how different designs deal with selection on
unobservables. The ‘adequate’ method depends on the model
generating participation, that is, assumptions about the nature of
the process by which participants are selected into a programme.
As there is no universally correct way to construct counter-
factuals for non-randomised designs, we looked for evidence that
identification was achieved, and whether the authors of the primary
studies justified their choice of method in a convincing manner by
discussing the assumptions leading to identification (the assumptions
that made it possible to identify the counterfactual). Preferably, the
authors should make an effort to justify their choice of method and

convince the reader that the special needs students exposed to
different class sizes were comparable.

In addition to unobservables, we identified the following
observable confounding factors to be the most relevant for this
review: performance at baseline, age of the child (chronological age
and/or developmental age, if reported), category of special educa-
tional need and functional level, and socioeconomic background. In
each study, we assessed whether these factors had been considered,
and in addition we assessed other factors likely to be a source of

confounding within the individual included studies.

Importance of pre-specified confounding factors

The motivation for focusing on performance at baseline, age of the
child, category of special educational need and functional level, and
socioeconomic background, is outlined below.

Performance at baseline is a highly relevant confounding factor
to consider, since students with special educational needs constitute
a highly diverse population. There may be large achievement
differences between children in special education classes, even when
the children are of equal age and enroled in similar special education
classes at the same grade level. This is true both when comparing
children with different special educational needs profiles and children
diagnosed with similar functional levels. This highlights the need for
researchers to pay close attention to the risk of confounding due to
achievement differences present at baseline.

The reason for including age as a pre-specified confounder is that
the needs of children change as they grow older. Young children are
often more dependent on stimulating adult-child interactions and
have higher support needs, both academically and in terms of
behavioural/emotional support. Therefore, to be sure that an effect
estimate is a result from a comparison of groups with no systematic
baseline differences, it is important to control for the students' age. In
this review, it is important to both consider chronological age and
developmental age, if this is reported.

As can be seen in the definition of special educational needs, the
categories cover a very broad range of disabilities and functional
levels. It is possible that special education students with some
diagnoses or degrees of impairment require, for example, an
increased need for individual support and close adult-child interac-
tion, or they may have an inability to cope in larger groups of children
due to difficulties in sensory processing. Therefore, the special needs
category and impairment level are important confounding variables.

Finally, a large body of research documents the impact of parental
socioeconomic background on almost all aspects of childrens' develop-
ment (e.g., Renninger, 2006), which is why we find it to be common

place to include this as a potential confounding factor.

Effect of primary interest and important co-interventions

We were mainly interested in the effect of actually participating in
the intervention (in this case, receiving instruction in a smaller as
opposed to a larger special education class), that is, the treatment on
the treated effect (TOT). The risk of bias assessments were therefore
carried out in relation to this specific effect. The risk of bias
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assessments considered adherence to intervention and differences in
additional interventions (‘co-interventions’) between intervention
groups. Important co-interventions we considered were other types
of classroom support available to children with special educational
needs, for example, software packages for children suffering from
dyslexia. Furthermore, additional teachers or teacher aides in a

classroom were considered an important co-intervention.

Assessment

At least two review authors independently assessed the risk of bias
for each relevant outcome from the included studies (see Table 3 for
the risk of bias assessment of included quantitative studies).

43.4 | Measures of treatment effect

Continuous outcomes

For continuous outcomes, such as standardised reading tests, we
planned to calculate effect sizes with 95% confidence intervals,
where means and standard deviations were available. If means and
standard deviations were not available, we intended to calculate
standardised mean differences (SMD) from F-ratios, t-values,
x> values, and correlation coefficients, where available, using the
methods suggested by Lipsey, 2001. Hedges' g would be used for
estimating SMD. If insufficient information was reported in the
studies, we had planned to request this information from the principal
investigators. However, the only study where it was relevant to
calculate an effect size lacked the information necessary for us to
perform calculations; and since the study was from 1926, it was not

feasible to contact the principal investigators for more information.

Dichotomous outcomes

For dichotomous outcomes, such as children passing or failing a test,
we had planned to calculate odds ratios with 95% confidence
intervals. However, none of the included studies contained dichoto-

mous outcomes.

4.3.5 | Unit of analysis issues

We planned to take into account the unit of analysis of the studies to
determine whether individuals were randomised in groups (i.e., cluster-
randomised trials), whether individuals may have undergone multiple
interventions, whether there were multiple treatment groups, and

whether several studies were based on the same data source.

Cluster-randomised trials
There were no cluster-randomised trials.

Multiple intervention groups and multiple interventions per
individual
There were no studies with multiple intervention groups or multiple

interventions per individual.
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Multiple studies using the same sample of data

There were no studies using the same sample of data.

Multiple time points
There were no studies reporting on multiple time points.

43.6 | Dealing with missing data

Missing data and attrition rates in individual studies was
assessed using the risk of bias tool. If summary data was missing,
it was our plan to contact the study authors; this however turned
out not to be feasible, since the only study where it was relevant
to derive missing data was from 1926. Our options were
therefore limited to reporting the study results in as much detail
as possible based on the information available in the publication
itself.

437 | Assessment of heterogeneity
We were unable to assess heterogeneity among primary outcome
studies as no meta-analysis could be performed.

4.3.8 | Assessment of reporting biases

Reporting bias refers to both publication bias and selective reporting
of outcome data and results. Selective reporting was dealt with in the
risk of bias assessment. Had we found sufficient studies, we would
have used funnel plots for information about possible publication bias
(Higgins, 2011b).

439 | Data synthesis

In the protocol for the review (Bondebjerg, 2021), we proposed a
quantitative data synthesis based on standard procedures for
conducting systematic reviews using meta-analytic techniques.
Studies that were coded ‘critical risk of bias’ were not included in
the data synthesis. There were no studies to include in a meta-
analysis.

We aimed to use findings from qualitative studies to address
and extend questions related to our effectiveness review,
broadening the scope of the review to also include the lived
experiences of children, teachers, and parents who spend their
everyday lives in special education settings under different class
detailed in the
(Bondebjerg, 2021), we planned to perform a thematic synthesis

size arrangements. As review protocol
following the procedures presented in Thomas, 2008, but due to
the limited number of studies, this was not a feasible approach.
We therefore chose to present findings from each included study

separately in the form of study abstracts.
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4.3.10 | Subgroup analysis and investigation of
heterogeneity

No studies were available for a meta-analysis.

43.11 | Sensitivity analysis

No studies were available for a meta-analysis.

Treatment of qualitative research

We included all types of empirical studies that collected qualitative
data and provided descriptions of main methodological issues such as
informant selection, data collection procedures, and type of data
analysis. If an included quantitative study contained relevant qualitative
data, these were treated in the same way as other qualitative studies

and were considered for inclusion in the qualitative synthesis.

Critical appraisal of qualitative studies. All qualitative studies were
appraised by two reviewers to assess whether or not they should be
included in the thematic synthesis. Studies were double-coded, after
which the two reviewers discussed their assessments and reached a final
conclusion on whether to include a given study in the synthesis. We only
included studies for synthesis that paid sufficient attention to qualitative
research standards for credibility, transferability, dependability, and
confirmability (Hannes, 2011). We critically appraised qualitative studies
using an adapted version of the JBI Critical Appraisal Checklist for
Qualitative Research, developed by the Joanna Briggs Institute (Joanna
Briggs Institute, 2017; Lockwood, 2015). This checklist includes 10
questions that lead to an overall appraisal of ‘Include’, ‘Exclude’, or ‘Seek
further info’. The 10 questions take integral parts of the qualitative
methodological process into consideration, such as the congruity
between the choice of research methodology and the research objectives,
the influence of the researcher on the research, and the flow of
conclusions from the analysis or interpretation of data. In the original
checklist, the questions are checked in boxes indicating ‘Yes', ‘No’,
‘Unclear’ or ‘Not applicable’. In this review, reviewers were further
required to justify their choice of ‘Yes’, ‘No’, ‘Unclear’ or ‘Not applicable’ in
a comment box. This was done by importing the checklist into EPPI-
Reviewer 4 (Thomas, 2022) and adding comment boxes. Reviewers were
also required to justify their overall appraisal assessment. The reason for
demanding justifications in addition to ticking the boxes was founded on
a wish to both ensure high methodological rigour and detail in the
assessment. All critical appraisals of qualitative studies were performed in
EPPI-Reviewer 4 (lbid.) and the full consensus ratings are shown in
Table 4.

5 | RESULTS
5.1 | Description of studies

Despite the comprehensive searches, the present review only
included seven studies published between 1926 and 2020. Two

studies had eligible quantitative data (Metzner, 1926; Forness, 1985)
and were from the U.S. Four studies used qualitative or mixed
methods methodology and contained eligible qualitative data
(Gottlieb, 1997; Huang, 2020; Keith, 1993a; Prunty, 2012); these
studies were from the U.S. (2) China (1) and Ireland (1). One study,
MAGI Educational Services, Inc., 1995 (from the U.S.) contained both
eligible quantitative and qualitative data and was therefore included
as both a quantitative and a qualitative study. Tables 1 and 2 provide
an overview of the main characteristics for the seven included
studies.

5.1.1 | Results of the search
Figure 1 shows a flow diagram for the search. Nine international
bibliographic databases + EBSCO Dissertations were searched in
April 2021. In addition, extensive searches for grey literature in
international and Nordic resources, hand-searches in 11 core
journals, and citation-tracking and snowballing were performed in
the period from January to May 2022. All searches performed are
documented in Supporting Information: Appendices 3-6.

After excluding duplicates, we found 26,141 potential records
6955, hand
searches: 6513, and citation-tracking/snowballing: 499).

(bibliographic databases: 15,909, grey literature:

All 26,141 records were screened based on title and abstract,
and 262 records were retrieved and screened in full text. Of these,
255 did not fulfill the screening criteria and were excluded.

Seven studies (reported in seven papers) met the inclusion
criteria and were quality appraised and data-extracted by the review
authors. Descriptive details for the seven included studies are given
in Tables 1 and 2.

5.1.2 | Included studies
The two studies containing only eligible quantitative data were
published in 1926 and 1985, respectively. Metzner (1926), was an
experimental study in which children with mental retardation received
instruction in classes of varying sizes (treated were three classes with 15
students, three classes with 20 students, three classes with 25 students,
and three classes with 30 students; controls were 12 classes with 22
students). Outcomes included the Pressy Reading Test and the Stanford
Achievement Test for Grades 2 and 3. Forness (1985) explored the
effects of class size on attention, communication, and disruptive
behaviour of children with mild mental retardation. The children
attended five small classes (10-13 students), 14 medium classes
(14-16 students), and seven large classes (18-21 students). Outcomes
consisted of observations of classroom behaviour in four categories:
communication, attention, no attention, and disruption.

The four qualitative or mixed methods studies which contained
only eligible qualitative data were published between 1993 and 2020
and had diverse research objectives, research designs, and types of

data. Gottlieb (1997) was a mixed methods evaluation study using
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15.909 records
identified through
database searching

13.967 records
identified through
other sources

!

26.141 records after
duplicates removed

26.141 records
screened

25.879 records
excluded

262 full-text articles
assessed for eligibility

255 full-text articles
excluded

5 qualitative studies
included

3 quantitative
studies included

FIGURE 1 Please note that one study (MAGI Educational
Services, year) was included as both a quantitative and qualitative
study and is therefore counted in both categories.

guestionnaires, observations, interviews, and student achievement
data. The research objective was to assess the impact of increases in
instructional group sizes in resource rooms and speech services in the
New York City Public Schools. Huang (2020) was a dissertation based
on semi-structured interviews with 32 special education teachers in
China. The research objective for this study was to investigate
Chinese special education teachers' perceptions and practices related
to individualising or adapting instruction for students with intellectual
and developmental disabilities, including their perceptions of poten-
tial barriers to such adaptation (of which large class sizes was one).
Keith (1993a) was a mixed methods research report that investigated
Virginia special education program standards, focusing on local
applications of the standards for class size and class mix and the
effect of varying class size and class mix on student outcomes. The
report was based on interviews, observations, document reviews, and
survey data. Prunty (2012) was a qualitative study based on focus
group and individual interviews with 38 children and young people
with special educational needs eliciting their views on mainstream
and special education placement.

Finally, MAGI Educational Services, Inc. (1995) was an article
containing both eligible quantitative and qualitative data from the New
York Class Size Research Study. MAGI Educational Services, Inc. (1995)
reported on two different studies: one was a descriptive mixed-methods

study based on data from 17 randomly selected upstate districts and 10
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randomly selected New York City Community School Districts, with
data collection consisting of document review, focus groups, public
hearings, and surveys of key informants. The second study referred to
as the observation study was a quasi-experimental study in which
students with special needs within segregated special education were
observed in two class size conditions (12:1 and 15:1). Two standardised
observational instruments were used: The Code for Instructional
Structure and Student Academic Response (MS-CISSAR), and The

Instructional Environment System (TIES II).

5.1.3 | Excluded studies
10 studies were initially included, but were later excluded with
reasons. A list of these late-stage excluded studies can be found in

Excluded studies, with reasons for exclusion provided.

5.2 | Risk of bias in included studies

No studies reported on randomised trials. Three studies were
assessed using the ROBINS-I tool: Metzner (1926), Forness (1985),
and MAGI Educational Services, Inc. (1995) (the quantitative part of
the study). The full risk of bias assessment of the three studies is
shown in Table 3. The overall assessment of the three studies
resulted in one ‘moderate risk of bias’ assessment (Metzner, 1926)
and two ‘critical risk of bias’ assessments (Forness, 1985, and MAGI
Educational Services, Inc., 1995). Metzner (1926) was assessed to
be a well-performed study and rated with ‘moderate risk of bias’
across all domains, except for classification bias, which was rated
‘low risk of bias’. Forness, 1985, was assessed as having an overall
‘critical risk of bias’ due to a ‘critical risk of bias’ rating in the
confounding domain, after which the rating was stopped. The same
was true for MAGI Educational Services, Inc., 1995, which also
received a ‘critical risk of bias’ in the confounding domain. In both
cases, the reason for judging the confounding domain as ‘critical risk

of bias’ was a lack of controls for any confounding factors within the

studies.
5.3 | Effects of interventions
5.3.1 | Quantitative studies

As noted, two quantitative studies were given a ‘critical risk of bias’
rating corresponding to a risk of bias so high that the findings should
not be considered in the data synthesis (Forness, 1985; MAGI
Educational Services, Inc., 1995). One study (Metzner, 1926) received
a ‘moderate risk of bias’ rating. Unfortunately, Metzner, 1926, did not
report SD's and it was not possible to derive them from other values
or to retrieve information from the study authors due to the age of
the study. Therefore, it was only possible to perform a descriptive
data extraction, which is shown in Table 1.
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5.3.2 | Qualitative studies

Only five qualitative or mixed-methods studies containing eligible
qualitative data (including MAGI Educational Services, Inc., 1995,
which was also counted as a quantitative study) were found in the
searches. Of these five studies, three were given an overall quality
appraisal of ‘Include’ (Gottlieb, 1997; Huang, 2020; Prunty, 2012),
whereas two were given an ‘Exclude’ appraisal (Keith, 1993a; MAGI
Educational Services, Inc., 1995). With only three eligible studies, two
of which contained only limited data specific to special education
class size, it was not feasible to perform a thematic synthesis, as we
had planned and described in the protocol. Instead, we will present
the quality appraisal of the five studies and provide short summaries
of the main findings from the three studies that were given an overall

appraisal of ‘Include’.

Critical appraisal of qualitative studies

Of the five qualitative or mixed methods studies containing eligible
qualitative data, three studies were given an overall appraisal of
‘Include’: Gottlieb (1997), Huang (2020) and Prunty (2012). Gottlieb
(1997) was found to implement an appropriate design for an
evaluation report and reviewers noted that there was a clear link
between the conclusions drawn and the descriptive data presented.
The study by Huang (2020) was not mainly concerned with class size
in special education, but there were a few findings relevant to this
review. In terms of methodological quality, the study was well-
performed and transparently reported. Finally, Prunty (2012) mainly
explored differences between mainstream/inclusion settings and
special education. Nonetheless, there were some findings carrying
relevance to special education class size, and as was the case with
Huang (2020), the study was transparent and applied a consistent
methodological approach.

Two studies were given an overall appraisal of ‘Exclude’, meaning
that they were not eligible to be included in a thematic analysis: Keith
(1993a), and MAGI Educational Services, Inc. (1995). Both studies
were excluded due to a lack of transparency in the reporting of data
collection methods and analytical procedures.

The full critical appraisals of qualitative studies can be found in
Table 4.

Summary of quadlitative findings
In the following, the three qualitative or mixed methods studies given
an overall appraisal of ‘Include’ are individually summarised with a
focus on findings of relevance to special education class size.
Gottlieb (1997) explored the impact of increases in instructional
group size in resource rooms in the New York City Public Schools by
examining increases in 45 public elementary, middle, and senior high
schools. The empirical data were gathered through both qualitative
and quantitative data collection methods. Teachers, administrators
and principals were interviewed alongside 31 h of observations in
resource rooms. Furthermore, questionnaires were distributed to
parents and analyses of standardised reading and arithmetic
achievement data were performed.

Findings indicated that the increases in instructional group size
economically saved the resource room program around 26 million dollars.
However, there was a substantial decrease in the reading achievement
scores of resource room students, especially at the sixth grade level. Math
scores also declined, but not significantly. Furthermore, interviews with
resource room teachers suggested that the increase in instructional group
size reduced teachers' ability to help students. This was in line with the
independent observations which revealed that teachers spent very little
time on individual instruction and more time on group instruction and
accompanying students to and from their classrooms.

Finally, 25 school principals were interviewed and the
conclusion drawn from these interviews was ‘...that principals did
not think increases in the instructional group size was a good idea’;
in fact, one principal was quoted for saying: ‘You don't have to be a
rocket scientist to know this (increased instructional group size in
resource rooms) was a bad idea’ (Gottlieb, 1997, p.20). Based on
the findings of the study, authors made the recommendation that
no more than five students should receive resource room
instruction at one time.

Huang (2020) aimed to investigate Chinese special education
teachers' perceptions and practices related to individualising or
adapting instruction for students with intellectual and develop-
mental disabilities (IDD). Specifically, the investigation focused on
teachers who taught elementary Chinese language arts and math in
public special education schools for students with IDD in Shanghai.
A qualitative research design based on in-depth semi-structured
interviews with 31 teachers from six schools was utilised. Teachers
reported using strategies of dividing students into smaller groups
within the classroom based on the students' intellectual abilities to
provide students with individualised instruction. Even though the
teachers wanted to address student differences, they admitted
that it was difficult to provide adaptations to fully meet the
students' individual needs and described specific challenges and
barriers associated with this. Here, more than half of the
participants emphasised that school contextual factors such as
large class size and/or insufficient personnel helping out in the
classrooms had an influence on teachers' ability to pay attention to
the individual needs of students. Therefore, many participants
pointed out that having one or more teaching assistants or smaller
classes would be helpful.

Prunty (2012) mostly explored the perspectives of students with
special needs on segregated special education versus mainstreamed/
inclusive settings in Ireland and England. The empirical material was
gathered through six focus group interviews and four individual
interviews with children and young people with special educational
needs. Some of these children had experiences from both main-
stream and special education settings. Findings suggested that many
students preferred segregated placement because of smaller classes
and easier access to one-on-one instruction with teachers. Especially
literacy support and diverse teaching styles for math were valued
among the students. As an example, one student gave the following
reason for preferring special class over mainstream placement: ‘...

more adult help and smaller classes and stuff’ (Prunty, 2012, p. 30).



25 of 36

-WILEY

ion

Campbell
Collaborati

&

BONDEBJERG ET AL.

‘(oA MaN) 22e|d 3001
Apnis oy} aJaym 1noge
uoljewojul wouy pede ‘oN

‘yd4easal
snolAaid pue sjuswndop
9JUBUISA03 Ad)
0} 92UJ3J31 YIM ‘Apnis
33 0] |edjuad aJe sjy3u
s,ua.p|iyd Suisiseydwa
pue 3uipn|oul spJemol
sjuswdolansp pue

SaAI}dadsiad s,uaJp|iyd ‘SO

‘pajuasald saAldadsiad

|eaiydosojiyd Jo

|ed112409Y3 ON "BIUISIIA
ur pajenyis sl Apnis ay |

‘uonipesy

|ea13ojopoyiaw

pue [ediydosojiyd

Je3]d B ulypm

pue 3x23U0d 3SauIYD Y3}
ul pade(d si Apnis ayj ‘SoA

‘Apnis aAndudsap
Aj2and ‘pajuasaud
SOAI}Dadsaad |ed13au09y) ON

¢Alleanaloayy Jo Ajjeanyjnd
J9ydJeasad ay3 Suijedo|
juswaje)s e aiay) sj

*Apnis ayy ul

U3AIS uoljew.oul paiwi|

31 Uo paseq aulwialap
03 9|qissod jou si siy]

‘uaJpjiyd

Suneddnued ayy Aq spew

S]USWIaILIS By YUM

JUAS Ul Jou 3Je YydIym

apew aJe suoljejaidiajul

ou pue sisAjeue

oy} ul a8e3s-243uad

93} 03 pamoj[e ale
S9JI0A S,UaJP|IYD Jeyy ul ‘SoA

‘a4njeu ui |esned
219M Asy) JI se paseayd
sawlawos aJe ssuipuly
puEe [euoI}e|a.10d pue
aAduasap si Apnis ayy

y3noyjje ‘©a439p awos o

‘uol3d9s
snojAaid ul paje)s se ‘ssA

*9A1d1IDSap
Ajpand s1 Apnis sy

¢Sy nsaa

Jo uonejaidiajul sy pue
A3ojopoyiaw yoseasal ayj
usamiaq A}niSuod atay} s|

"ApN3s 3y} ul USAIS
uofjewIou) pajiw|
3Y3 UO paseq aujwiaep

0} 9|qissod jou s Siy] aujwia3ap 03 3|qissod jou s SIy ]

‘uonedidiyied

p[IY2 Uo Snd0j ydJeasal

QU3 Ym aul| Ul ‘uaJpiyd

WwoJ4) Sjuswalels punodse
PaJ3uad S| SIsAjeue ay) ‘ssA

'paqLIasap Ajeas jou

sI sisAjeue aAljejlenb o3

yoeoudde ayj) pue ejep

dAI3e}ljenb Jo uoi3d9|j0d

2y} jo uondudssp
pajiwi| AJSA si aJay |

‘syulod |eajAjeue ay)
dn 3upjdeq smalAIul
woJy syuswalels
y3nouy3 smaia3ul
aAljejjenb Jo asn

*Ajuo uorewwins
aAIdIIdsap
- UoISSN2SIpP |ed139103Y}
Jo uofjejaudiajul
JO swua} ul SisAjeue
yonw jopN ‘Ajojesedas
924N0S Y2es wouy)

ejep juasaud sioyne ay|

;ejep Jo sisAjeue
pue uonejuasaidas ayy pue
A3ojopoyjaw ydueasas ayj
uaam3aq AHniSuod aiayy sj

‘Apnis
3y3 Ul USAIS uoljew.oul
pajw| ay3 uo paseq

‘UJP|IYD JO SM3IA 3y}

2112 03 pausisap spoyiaw
M3IAIIUI 3SN SJoyine
ay3} pue uoljedpijed
PIIY2 punoJe paJjuad

s| ASojopoyiaw 3y} 0UIS ‘SOA

‘ugisap uoljen|ead
pJemioiysiens e si siy} ‘Sop

‘pausije ||om ae spoyiawl

9] S109|JaJ sisAjeue ayl ‘soA  pue ASojopoyiaw Apnis ay3 ‘SoA

‘uol3d9s
[ea180jopoyiaw pajiejap
2J0W B Yy1M s|gesajaud usaq
aAeY pINom 3| ‘sasuodsal
|ejuaued Jo sisAjeue
SAneyenb ayj3 o3 yoeoudde
93 pue ‘sa|Npayds MalAIUI
‘salleuuolisanb ay; 1noge

uoljewlojul pajwi| si ausy |

;€3ep 129]|03 0} pash spoyjau
2y} pue ASojopoyjaw ydJeasas
3y} usamiaq A}nISuod I3y} S|

"ApNn3s ay3 ul USAIS
uopewIojul pajwl|
3y} Uo paseq aulwIaap

03 3|qissod jou S SIy]

‘uaJpiiyd

yym sdnoud snooy pue

SM3IAJS]UI JO 3SN ay}

y3no.y)} paJsmsue ||om

sI 3ul|O0YdS U0 SMIIA

S,uaJp|1yd SuluiadU0d
uolsanb yoiesasas sayy ‘Sop

*‘ApN1s SAIlEN|eAD

ue 1o} ajeldosdde

SW93s (S3Nsad 3593

pue ‘ASAINS ‘SM3IIAIDIUI

yum yoeoudde spoyjaw
paxiw) poyjaw yoieasal ay |

‘suolysanb

yoJeasas ayy Suniojdxa

Joj 9jeudoudde aie
SMaIAIDIUI SAIIENIEND ‘SO A

‘udisap uoljenjeas

3yl Yyum aulj ui ‘azis

dnoJ3 wooJ 324nosal

ul saSueyd ajenjeAd

0} ejep JUdWIA3IYde pue

‘SUOIJBAIISCO ‘SMIIAIDIUI
‘saJleuuolisanb sasn

£S9A1I3[qO 10
uolysanb youeasas ay3 pue
ASojopoyjaw yoieasas ay3

usamiaq AyniSuod atay} s|

'SpoyIaw UoI193(|0d
elep pue usisap Youeasal
a3 Jo uonduosap

Aue A|pJey si aiay3 pue
aAlpdadsiad |eaiydosolyd

e 9)e)S Jou op sioyjne ay

‘SMaIAJ9JU| sdnoud

sn2oy ul syuedidijied
SAI30E 2Je uaJp|Iyd

a1aym ASojopoyiaw
ydJeasal ay3 ul paids|sal
SI siY} pue—pJesy

9 SIDI0A S,Ua.p|Iyd 39)

0} Ydueasal Joj aAnesadwi
3y} pue piesy aq 03
Ua4p|iyd 4o Y31 a3 yum

pauJaduod dJe SIoyIne ay|

‘pajuasaud
saAI0adsiad |edr3ai09y}
Jo |eaiydoso|iyd oN

*A3ojopoyiaw

Apnis ay1 pue

aAI1dadsiad siyy usamiaq

A3NJI3u0d 3y} Uo S3I3|4al

Joyine sy} pue pajussaud
||oM SI wsijead [eainl)

‘swie Apnis

3Y3 JO 24njeu dAljeN|eAD

943 ypm auj ut pue

91endosdde swaas udisap

y2Jeasal ay] ‘paquiosap

1O pa3Id jou S| dAIadsIad
[ealydosojiyd e ysnoyyy

¢ASojopoyraw

ydJeasal ay) pue aAndadsiad
|eaiydosojiyd pajels ay3
usamiaq A}niSuod atay} s|

(566T) U]

‘S92IAIDS

|euoieanpy
IDVIN

(¢T02) Aunid

(e€66T) YHay|

(0zog) 8ueny

(£66T) ga1130D
Apms

(Yoseasay dAREH[END 404 ISIPRRYD [estelddy [eaRD [gr) SAIPNIS dAeHeND jo [esedde Ayend & 379V L



BONDEBJERG ET AL.

Campbell
Collaboration

26 of 36
26003 | i LEY—C

‘uoIsn|dul J0j Pa3INS J0U 310434343
pue pajodas Ajgjenbapeul

SI )1 ‘Apnis yoaeasad aAllelljenb

e se 1nq ‘1Jodal uonen|eas ue se
ysnoua [jam suoiouny Jaded ay
‘pPash Sem [elISjew MIIAISIUL pue
SHSIA 9IS 9y} AeM Jeym ul Jesppun
SI 3] "paqlIdsap 10U S| SisAjeue
aA1le}jenb o3 yoeoudde ayy

pue ‘uoi329||02 ejep Jo uondudsap
pajiwi| AJaA ‘pajels aAdadsiad
|ean3a109y3 Jo |ediydosojiyd

ON ‘sisAjeue woJ} apnjdox3

‘pajiodau AjJes|d pue pawuoyiad
-[I9M sI Apnis ay] ‘uodn psyono} st
31 Inq ‘Apn3s ayj jo 21do} ulew ayy

JOu S| 3zIs Sse|) ‘sisAjeue Joj apn|du|

‘pajuasald

ejep aA1dLISIP SY) WOy MO[)
UMEJP SUOISN|2UOD 3Y] ‘Uollen|eAs
ue Joj ajedosdde s| uasoyd
udisap ayj3 pue ‘podau uolenjeas
ue se |[om syJom Jaded ayy
‘J9ASMOH "saunpadoud |ednAjeue
pue spoylaw uo uoljew.ojul

JO 10| e j0u pue pajuasaid
SoAI}dadsiad |ed13au09y} Jo

|eaiydosojiyd oN ‘sisAjeue 4oy apnpdu|

|esieadde [jesaAO

‘Pasn SeM SMIIAISIUI pue SHSIA

9]IS 9Y3} WoJ) eyep Aem jeym
ul Jesjdun si 3 se ‘eyep Asauns
ay3 Joj anJ3 Aj3sow si siy3 Ing
‘pajuasaud ejep aAnduIISOp
3y} WOJJ MO} SUOISN|DUOD 3Y |

‘Apnis ay1

ul Spew suoIsnjduod ayy pue

pajuasaid sSuipuly [eauidwa

pue sisAjeue sy} usamiaq
uo1193UU0d Je3|d B S| 3JaY] ‘SOA

“(uoneyaudiaul
elep uo paseq jou) aAidLOSIp
AJuo a.Je Inq ‘ejep ayy

WoJ) MO[4 SUOISN|DUOD BY} ‘SDA

éelep ayy

Jo ‘uonjejaadialul 1o ‘sisAjeue
9y} woJj moy) 1iodau youeasal
3y} Ul UMelp suoisnpuod 3y} oq

"PaqLIdSap dJe SUOIIIB|YaI
[BJIY3® OU “JaASMOY ‘[BdIY3dUN
WIaas J0U S0P YdJeasal ay |

"SOA

‘(,04euads ased
159q aY3, Moys AJuo 03 S}nsal
Y3 pamaxs aney Aew aA31|9q

SJoyine yd1ym) saiundasul
03 anp uopjeddijued wouy
pauleJjal S|jooyds SWos jey)
uojjuUdW INg ‘s21Y3d JO SINSS|
uodn Yonoj jJou op sioyine ay |

¢Apoq 9jeridoadde

ue Aq |enosdde |ediyia

JO 92U3PIAS 3J3Y) SI pue ‘salpnis
JU33J 1O BLI3}IID JUaLInd 0}
Suipiodde [esiy3a yoseasal ay3 s|

'SIY3 UIWISP 0}
pajiwi| 00} S| [elISIEW MIIAIIUI
ay3 Jo papiaoad uonduosap ay | "'ON

'saselq |elyuajod
pue suoijdasuodaid
J9Y UO $109}JaJ JaydJeasal ay |

*'SMBIAISIUI PINJONIYS-IWISS
3U} WO} SJUSWSIeIS Y3Nody} ‘SoA

*0lIBUdIS

95BD 359q B 93N}ISU0D A|RNI|
1S0W S3NsaJ ay3 jey3 Sulueaw
‘Ajundasul 03 anp uoljedpijed
WwoJj paulesal siaydeal/iers
SAIeIISIUIWPE/SISPES| |00YDS
aWos Jey3 paiess si 3| sjutod Ay
dn 3uiwwns Jodas aAduISap

e JO 2JoW pue 3sSu3S [euol}ipely
Y3 ul ApN3s Yd4easal e Jo Ss9|

SI SIY} 90UlS ‘Aes 03 JNOIIP SI SIY|  "OPew SUOIIBIIPISUOD YdNns ON

;pajuasaidas Ajrenbape {Passaippe ‘esian-9dIA
‘s92J0A 113y} pue ‘sjuedidipied a1y  pue ‘Ydeasal 3y} Uo JaydJeasal
ayj Jo aduanjjul 3y} S|

(panunuo?)

(BE66T) YMaX

(0c0z) SuenHy

(L66T) 92113109
Apms

¥ 31avil



27 of 36

-WILEY

ion

Campbell
Collaborati

&

BONDEBJERG ET AL.

‘PaqIISap J0U S SISAjeue
aAljejlenb o3 yoeoudde ay3

pue ‘uoi3ds)|0d ejep Jo uondidsap
pajiwi| AJSA ‘pajels aAndadsiad
|ea132409y3 Jo |eaiydosojiyd

ON ‘SISAjeue wouy apn|ox3

‘pajiodal

Ajjuaasedsueuy pue pawJiogsad

oM si Apnis ay3 ‘Aujenb
|ed130j0poyaw JO SwIS) U “9zIs
SSe[2 uoleanpa [e1dads Jo anss| syl
0] 9dueAs[a4 Auied jey) alay spew
sjuiod S.e 343y} ‘SS9IaYISUON
‘uoleanps [e1nads pue uoisn|oul
/WwieaJ]sulewl Usamiag SaousIaip
1noge aJow Ing ‘s3uillLs
uo11eanpa [e1dads JualaIp
U93M]S( S9UDIRJ4IP IN0ge

jou s| Apnis sIy] ‘sisAjeue Joj apnpdu|

|esteadde |jelaAO

‘SISAjeue aAnjejenb
0} yoeoudde sy} jo uondudssp
Ou S| 3J9Y] pue pajds||0d
9J9M Eelep Moy Jes|dun

Sl }1 92UIs ‘ssasse 0} 3|qissod JoN

‘sisAleue ay1
ul pajuasaud ejep |eouidwa
ay3 ul pspunoy Ales|d

918 UMEIpP SUOISN|2U0D 3Y] ‘SOA

éexep ayp

Jo ‘uonjejaidiayul 1o ‘sisAjeue
9y} woJiy mojy JHodad yoieasal
3Y3} Ul UMeJp sUoISNPUOd 3y} oq

‘swa|qoud
91e21pul 03 3ulyiou si 219y}
1Nq ‘SUOIJBISPISUOD |BdIY3d ON

‘ul a3eddiied

0] UaJp|iyd 10} 9|qeHOoJWwod

pue ajes smalAI]Ul

33 9Xew 03 sainsesw

8upje} aquIsap sioyine pue
pan|eA aJe S92I0A S,UaJp|iyd ‘SOA

¢Apoq 9jeridoidde

ue Aq |eroadde [ediyia

JO 92USBPIAS 243y} SI pue ‘salpnis
JU3234 JO BLIDILID JUSLIND O}
Suipaodde |ea1yre yaueasal ayj s|

‘(P9323|3S 949M EBlEP JO S924NOS
JUSISHIP WOy $3dIadXs moy
SNy} pue) pasAjeue auam ejep sy
MOY UO UOIjewlojul ou S| aJayl
se ‘9Q|joym e se syuedpijed sy}

10} 9AI}BIUSSDIdDL DB SJUBW)e)S (566T) U]

959U} JOYI9YM dUIW.ISI3p 0} ‘592INI9S

9|qissod jou s 31 Ing ‘pajuasaud |euoijeanp3y
aJe sjuawsajels juediied swos ‘ON IOVIN

"UaJp|Iyd dy3 404 djes

puUE 9|Ce30JWO0D SMBIAIIUI

/sdnoJg sndoy ayy axew

0} UDE} SaINSeaw aqLISsap
sioyine ay3 3ng ‘passnasip JoN

‘pJeay SIDI0A S,uaJp[Iyd

Sunjew uo sndoy ay} YHM aul| Ul ‘SaA (zT02) Aunud

;pajuasasdau Aj@jenbape ;passaippe ‘esidA-3dIA Apnis
‘s9DI0A 119Y] pue ‘sjuedidilied aly pue ‘Ydieasal 3y} uo Jaydeasal
3y} Jo aduanjjul ay} S|
(penunuod)  379VL



BONDEBJERG ET AL.

28 of 36 WILEY-— c Campbell

Collaborahon

6 | DISCUSSION

6.1 | Summary of main results

The major finding of the present review is that there are very few
contemporary studies exploring the effects of small class sizes in special
education. It was not possible to conduct a meta-analysis nor a thematic
qualitative synthesis from the studies found in this review, despite the
breadth and comprehensiveness of the search strategy. It follows that
there is no basis for broader interpretations regarding the effects of
small class sizes in special education based on the studies located in this
review. However, findings from the included qualitative studies show
that smaller class sizes in special education are the most preferred
option among the students, teachers, and school principals participating
in these studies due to the possibilities afforded in terms of providing

individualised and targeted instruction to each student.

6.2 | Overall completeness and applicability of
evidence

We performed a comprehensive electronic database search, com-
bined with extensive grey literature searches, hand-searches of key
journals, and citation-tracking. All references were screened by two
independent screeners from the review team (JER, MHC, MWK), and
at least one review author (AB, TF, NTD) assessed all included studies
against inclusion criteria.

We believe that all publicly available quantitative studies on the
effects of small class sizes in special education up to the censor date were
identified during the review process. As can be seen from the included
qualitative studies, class size was not the sole research focus of the
studies; in fact, two of the included studies (Huang, 2020; Prunty, 2012)
presented findings of relevance to the present review, despite the fact
that the research objectives in these studies did not specifically target
class size issues. It is possible that there are other qualitative studies
where findings may be of relevance to the present review which we have
not managed to locate despite our comprehensive search efforts.

23 references were not obtained in full text and one study
provided insufficient information to permit us to calculate an

effect size.

6.3 | Quality of the evidence
Three studies containing eligible quantitative data were assessed
using the ROBINS-I tool. As a result, two studies were given a ‘critical
risk of bias’ rating (Forness, 1985, and MAGI Educational Services,
Inc., 1995). One study (Metzner, 1926) received a ‘moderate risk of
bias’ rating; unfortunately, this study did not report SD's and it was
not possible to derive them from other values or to retrieve
information from the study authors.

Five studies containing eligible qualitative data were rated using

an adapted version of the JBI Critical Appraisal Checklist for

Institute, 2017;

Lockwood, 2015). Of these five studies, three were assessed to be

Qualitative Research (Joanna Briggs
of sufficient quality and two were assessed to be of insufficient

quality due to lack of transparency and methodological clarity.

6.4 | Potential biases in the review process

We are unable to comment on the possibility of publication bias as no
meta-analysis could be conducted. Thus, we cannot rule out that
there are still some missing studies.

We believe that there are no other potential biases in the
review process as two members of the review team independently
coded the included studies. Any disagreements were resolved by
discussion. Further, decisions about inclusion of studies were
made by two members of the review team and one review author.
Assessment of study quality and numeric data extraction was made
by the review authors (AB, TF, NTD) and checked by a second
review author.

6.5 | Agreements and disagreements with other
studies or reviews

As noted in the background section, few authors have previously
tried to review the available literature on special education class
sizes, and these reviews have not followed rigorous, systematic
frameworks, such as those applied in the current review. Previous
studies have pointed to the lack of evidence surrounding special
education class size, but it was our hope that by applying extensive,
systematic literature searches that were up-to-date with the latest
developments in special education, we would reach a conclusion
extending further than simply a call for more research. Nonetheless,
this is exactly where we are left: calling for more research and hoping
that the coming years will bring an increased interest in special
education to the benefit of students, teachers, administrators,

parents, and systematic reviewers alike.

7 | AUTHORS' CONCLUSIONS

7.1 | Implications for practice

The research literature to this day provides little guidance on what the
optimal class size is for students with special educational needs in
segregated special education settings. Only three studies, published
between 1926 and 1995, contained eligible quantitative data and were
included in the review. Following assessment with the ROBINS-I tool,
two of these studies were given a ‘critical risk of bias’ rating; the last
study was given ‘a moderate risk of bias’ rating, but no standard
deviations could be derived. Therefore, it was not possible to perform
meta-analysis. Findings from the review of qualitative studies were also

limited; out of five studies, three were assessed to be of sufficient
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methodological quality and were individually summarised, since it was
not feasible to perform a thematic synthesis.

Until further research evidence is available, decision-makers,
parents, and teachers are best guided by relying on individual
assessments of children and local best practice experiences in
determining the optimal class size arrangements for different groups
of children with special educational needs. As with all educational
interventions, the effects of different class sizes in special education
will likely be influenced by a host of contextual factors linked to the
workings of different local and national educational systems. Adding
to this contextual diversity is the fact that special needs provision,
even within local contexts, is of a varied and specialised nature, often
encompassing multiple types of provision for children and young
people with very diverse special educational needs. What is evident is
therefore that designing high-quality special education classroom
environments is a task that requires specialist knowledge about
different types of special educational needs, insight into local types of
school provision, and the ability to observe individual children and

take their needs into consideration.

7.2 | Implications for research

Findings from the present review suggest that there is an urgent need
for more research on the effects of different class sizes in segregated
special education using robust estimation techniques to, as far as
possible, isolate the class size effect. From both a practical and an ethical
standpoint, performing randomised trials within this area of research
would likely not be feasible. However, a possible route would be to
exploit the opportunities afforded by natural experiments where
alterations to special education class sizes occur due to, for example,
policy changes. Furthermore, there is also a need for more qualitative
research on the way in which students, teachers, and parents
experience different class sizes in special education, as they are the
ones whose lives are most directly affected by the conditions
surrounding different special education provisions. Such research could
also look into the interplay between class size and other structural
conditions (such as student-teacher ratio). Future qualitative research
should be particularly concerned with providing a safe place for children
and young people with special needs to voice their perspectives since it
is the right of every child to be involved in decisions concerning his or
her life and wellbeing. This imperative is reflected in the following
statement from Prunty, 2012: ‘As important decisions are being made
with regard to legislation, policy and practice on educational provision
for students with special educational needs, it is crucial that the views of
the key players, the children, continue to be heard and considered’
(Prunty, 2012, p. 29-30).
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
We stated in the protocol that we would search Open Grey (now
Dans Easy). However, we chose to refrain from searching this
resource on advice from information specialist Elizabeth Bengtsen
(VIVE), who informed us that Open Grey/Dans Easy contains a lot
of items that researchers and students can import by themselves
without formal quality control. This is opposed to resources such
as EBSCO Open Dissertations which contain only approved
dissertations. We therefore chose to remove Open Grey/Dans
Easy from our list of references to avoid unneccesary ‘noise’,
focusing instead on resources with a higher degree of quality
control.

Furthermore, we had planned to perform grey literature searches
on the website of The European Educational Research Association
(EERA). However, this website turned out to be very limited in terms
of search functions, which is why we chose to perform separate
hand-searches in EERA's journal, European Educational Research
Journal, instead. These searches are documented alongside the other
hand-searches in Supporting Information: Appendix 4.

In the protocol, we stated that we would perform searches in
ProQuest Dissertations & Theses Global (ProQuest), but we were
unable to do so due to lack of access. Nonetheless, we believe that
our other searches were comprehensive enough to secure
adequate coverage of dissertations (which are also included in
several of the other databases and grey literature resources
included in the search).

We planned to conduct a data synthesis using standard
techniques for meta-analytic reviews. There were, however, no
studies to be included in a meta-analysis and therefore no studies for
moderator analysis to be performed and we were unable to comment
on the possibility of publication bias. Similarly, due to the limited
number of qualitative studies, we did not conduct a thematic
synthesis of findings, but chose to summarise findings from each
study separately.
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Characteristics of excluded studies

Bloom (1992)
Reason for exclusion

Dykstra (2013)
Reason for exclusion

Furno (1967)
Reason for exclusion

Hart (2011)
Reason for exclusion

Keith (1993b)
Reason for exclusion

Patterson (2016)
Reason for exclusion

Snart (1985)
Reason for exclusion

Compares students from one

district to students in another
district (unit bias)

This study investigates issues

related to instructional group
size, not class size.

Class size is measured as: the

pupil's median class size over a
period of 4 years, or, in
particular, the school years
1959-1960, 1960-1961,
1961-1962, and 1962-1963.
Only outcomes averaged over
the six school
years:1959-1960, 1960-1961,
1961-1962, 1962-1963,
1963-1964, and 1964-1965
are analysed.

Not about class size: A total of 33

children with ADHD were
randomly assigned within
days to either small-group
instruction, whole-group
instruction, or independent
seatwork. The effects of
instructional contexts on on-
task behaviour during
instruction and on-task
behaviour and work
productivity during testing
were examined.

No numbers reported.

Compares self-contained

classrooms to inclusion and
mainstream. Also has a class
size component specifically
by placement type, but there
is no variation in self-
contained classroom sizes
(only 1-10), see Table 6.

Investigates student/teacher ratio,

not class size. Also, the
outcome in this study is not a
validated measure of student
classroom behaviour.

Characteristics of excluded studies

Steinbrenner (2015)

Reason for exclusion

Thurlow (1988)

Reason for exclusion

Thurlow (1993)

Reason for exclusion

Furthermore, authors state the
following on p. 293: ‘Limited
research access to the
classrooms discussed within
this study resulted in a
confounding of condition with
classroom, since we had
agreed to spend only one full
day per classroom’ (unit bias).

The classrooms analysed served

between six and ten students
(i.e., a varying number), but
the analysis is not about class
size, but instructional

group size.

Large groups is the whole class:

The classrooms all used some
large group instruction (e.g.,
morning group, academic
instruction).

Small group: A few of the

classrooms also had small
group times, in which the
classroom staff worked with
dyads or triads on academic
tasks such as worksheets or
book reading. The
observations were planned to
be conducted during two one-
to-one sessions, two small
group sessions (i.e., 2-3
students) and two large group
sessions (i.e., 4 or more
students) when possible.
However, many classrooms did
not have regularly scheduled
small group sessions;
therefore, additional large
group sessions were observed
for students who did not
participate in small group
sessions

Does not investigate class size,

but how many teachers pr.

student in instructional group,
where the same students can
be in more than one grouping.

Does not investigate class

size, but how many teachers
pr. student in instructional
group, where the same
students can be in more than
one grouping (see p. 310 and
Table 2).
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