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Students with disabilities
Co-teaching
Achievement

ties (SWD) receive instruction in special education settings. The purpose of this meta-analysis
was to compare academic achievement of SWD in co-taught classes to achievement of SWD in
special education settings. A comprehensive search of published and gray literature yielded 26
eligible studies with a total of 3,714 SWD. Results indicate a moderate effect size (g = 0.47) for
students in co-taught settings compared to students in special education settings. Although the
findings support SWD's academic achievement in co-taught classes, more information is needed
to identify what distinguishes characteristics of the SWD in co-taught versus special education
settings, as well as instruction in each setting. Factors related to results are described, including
the lack of information about instructional practices and equivalency of students assigned to co-
taught or special education settings. Implications for future researchers are provided, along with
cautions about widespread placement of SWD in either setting without monitoring that effective
instructional practices are in place, and that students receive specially designed instruction as
stipulated on their Individualized Education Programs.

1. Introduction

Whether students with disabilities (SWD) achieve better academic outcomes in general or special education settings has been a
long-standing debate (Cole et al., 2004; Zigmond, 2015). In several developed countries, including England (Department for
Education, 2020) and the USA (U.S. Department of Education, 2021), most SWD are taught in general education settings for at least
part of their school days. In the State of Indiana alone, more than 32% of special education teachers are engaged in co-teaching in-
struction (Indiana State Department of Education, 2021). However, the extant literature does not present conclusive results regarding
SWD's learning in those classroom settings (Cook et al., 2017; Van Garderen et al., 2012; Weiss & Glaser, 2021).

Among the different types of special education settings, two are prevalent in general education schools. The first is the resource
room, in which students receive specially designed instruction from special educators for less than half of the school day, and the sec-
ond is the self-contained classroom, in which the students receive instruction from special educators for the majority of the school day
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(Illinois State Board of Education, 2020). Different terms are used across countries to describe placements for SWD in general educa-
tion settings. For example, in Israel, these placements are called special classes (Gindi, 2020), whereas in England, they are called spe-
cially resourced provisions or designated units (Department for Department of Education, 2015).

In recent years, several researchers have called for empirical evidence to assess the efficacy of varying student placements, espe-
cially of co-teaching (Cook et al., 2017). Although co-teaching is implemented in general education, in this study, we operationalize it
as a service delivery model designed for SWD, who receive instruction alongside their same-age peers without disabilities from a team
of general and special educators (Friend et al., 2010). The curriculum instruction provided when special and general education co-
teachers combine content and pedagogical expertise is assumed to be richer and more useful for both SWD and students without dis-
abilities (SWOD) (King-Sears et al., 2014; van Hover et al., 2012). For example, Lochner et al. (2019) found that SWD and SWOD in
co-taught classes exhibited higher levels of cognitive engagement, linked to learning, in co-taught compared to solo-taught general
education classes. These findings illustrate Friend et al.’s (2010) observation that co-teaching can be responsive to the diversity of to-
day's learners. However, SWD's learning in co-taught settings needs to be compared with that of SWD's in special education settings,
in which all students have disabilities. Cook et al. (2017) note that special educators should not overly rely on co-teaching until there
is more evidence regarding its effectiveness. To this end, empirical evidence about the effectiveness of co-teaching is needed (e.g.,
Bottge et al., 2018), especially because many international organizations encourage countries to educate SWD within general educa-
tion (e.g., UNESCO, 2017; U.S. Department of Education, 2021).

1.1. Co-taught SWD's achievement

Fontana (2005) was among the first researchers who compared English and math final grades of students with learning disabilities
(LD) in resource versus co-taught settings. She found that co-teaching improved student performance in English and math. On the
contrary, comparing the reading and writing standardized test scores of ninth grade urban school students with LD, Murawski (2006)
found no differences between special education and co-taught classes. Hang and Rabren (2009) compared special education settings
prior to co-teaching with co-taught settings and found that co-teaching increased the academic performance scores of 58 SWD in one
or more core content areas. Similarly, Brusca-Vega et al. (2011) observed improvement in achievement for co-taught SWD and SWOD
on standardized science tests. More recently, Bottge et al. (2018), who compared the math performance of 65 SWD in urban and rural
middle schools, reported that co-taught SWD achieved higher scores than SWD from resource rooms. Lastly, Cole et al. (2020) com-
pared fourth- to eighth-grade SWD's reading and math state test results and found that SWD who spent at least 80% of their time in
general education classes performed significantly better than those who spent less time.

1.2. Existing meta-analyses of Co-Teaching

Murawski and Swanson (2001) conducted the first meta-analysis of co-teaching in which they compared students' achievement
between non-co-taught (solo-taught general classrooms or special classrooms) and co-taught settings. Their search yielded 89 arti-
cles, from which six studies had sufficient empirical data for inclusion. The studies were published from 1991 to 1998 and reported
student achievement scores from standardized tests. According to the authors, two studies did not report students' disabilities, and
most studies did not report how students were assigned to settings (i.e., group assignment). Additionally, the authors highlighted the
importance of disaggregating data on students' achievement between co-taught and non-co-taught settings, emphasizing the in-
cluded studies’ lack of sufficient information to support this comparison. Furthermore, four out of the six studies did not separate re-
sults between SWD and SWOD, precluding measurement of the effect of co-teaching for each student group. Consequently, they com-
bined data from solo-taught general education and special education settings and reported them by grade level. Overall, the authors
found a medium positive effect size (.40) for co-teaching, with a quite wide range (0.08-0.95). Importantly, they raised concerns
about the lack of fidelity data with regard to the co-teaching arrangements in all studies.

Based on a pool of 1,738 reports, in his unpublished meta-analysis, Khoury (2014) identified 20 studies from 1996 to 2013 that
compared the achievement of SWD in co-taught to solo-taught general education or resource room special education settings. There
was a positive effect size among the 13 dissertation reports (g = 0.439) which was larger than that of the seven studies from peer-
reviewed journals (§ = —0.343). Khoury found a significant effect (g = 0.435) in the academic outcomes of SWD comparing co-
taught to resource classrooms. However, in his analysis, he did not take into consideration the type of student achievement test (e.g.,
norm-referenced or criterion referenced). Similar to Murawski and Swanson (2001), he reported several omissions in the primary
studies, such as the lack of fidelity measures, identification of co-teaching models, or participants’ characteristics.

Szumski et al. (2017) meta-analyzed 47 studies (extracted from an original pool of 94 studies) to examine how the presence of
SWD in inclusive settings impacts the academic performance of SWOD. The examined settings consisted of solo-taught general edu-
cation and co-taught classes. However, no results were provided specifically for co-taught classes, because they did not distinguish
co-taught from inclusive data. Szumski et al. identified a weak but positive effect size for the academic achievement of SWOD in in-
clusive settings (d = 0.12). Search years ranged from 1980 to 2015, and all the included studies were confined to standardized
tests. As in previous reviews (Khoury, 2014; Murawski & Swanson, 2001), the authors did not find adequate fidelity data in the pri-
mary studies. Notably, the authors’ research purpose did not encompass identifying the effect of co-teaching for SWD, so they did
not present any data and effect sizes pertaining specifically to SWD.

In a more recent meta-analysis, Losinski et al. (2019) examined the impact of co-teaching for secondary SWD's learning comparing
co-taught with resource and solo-taught classes. Their search, which stopped in July 2017, yielded 578 studies, of which nine were el-
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igible for further analysis. The authors reported overall low quality of the included studies due to important omissions (e.g., fidelity
implementation). As was the case with Murawski and Swanson’s (2001) meta-analysis, co-teaching was compared with combinations
of solo-taught general education and resource rooms. Losinski et al. (2019) identified a non-significant negative effect (d = —0.012)
of co-teaching on the achievement of SWD. They also recommended that future researchers include in their meta-analyses gray litera-
ture (i.e., unpublished studies and publicly available dissertations, conference proceedings, government documents, white papers,
working papers, reports, and evaluations), which has been largely overlooked, and compare the quality of unpublished studies with
that of articles published in peer-reviewed journals.

However, to date, all three meta-analyses that focused on co-teaching for SWD (Khoury, 2014; Losinski et al., 2019; Murawski &
Swanson, 2001) have not provided clear comparable data on SWD's academic achievement because they aggregated data between
SWD and SWOD. In addition, none of the previous meta-analyses compared SWD's achievement per setting, but data from special ed-
ucation resource rooms or solo-taught general education classrooms were aggregated.

1.3. Purpose

The value of SWD accessing the general education curriculum in co-taught or special education settings rests on multiple consider-
ations. The benefits derived from a social environment where students learn in the same co-taught classroom present substantial
merit (Garrote et al., 2017). Conversely, some SWD hold that they receive more individualized instruction when taught in special ed-
ucation settings (Leafstedt et al., 2007). One of the most significant considerations regarding student learning is that of SWD's acade-
mic achievement in co-taught compared to that of their peers in special education settings.

Previous meta-analyses about academic achievement limit comparisons to SWD taught in secondary special education settings
(Losinski et al., 2019), are dated (Murawski & Swanson, 2001), and focus on one type of special education setting (Khoury, 2014;
Losinski et al., 2019). Moreover, they limit their search of gray literature sources solely to dissertations (Khoury, 2014; Losinski et al.,
2019). However, a comprehensive gray literature search encompasses accessing databases for dissertations, reports, and conference
proceedings in addition to alerting multiple international organizations and researchers to acquire unpublished manuscripts
(Ferguson & Brannick, 2012; Paez, 2017). This comprehensive search has not been included in almost 60% of meta-analyses (Gage et
al., 2017).

Based on our review of the existing meta-analyses regarding co-teaching SWD, an updated meta-analysis that expands inclusion
criteria encompassing SWD from all grades, targeting SWD in more types of special education settings, and conducting a thorough
gray literature search is necessary. Additionally, the examination of previously under-examined factors, such as grade levels and stu-
dents' assignments to different classroom settings, which potentially impact students’ academic achievement, is warranted. In this
context, the current meta-analysis embarked on addressing the following research questions.

Research Question 1: Does SWD's achievement differ between special education classes and co-taught classes?
Research Question 2: Are there specific factors that make SWD's achievement differ between special education classes and co-taught classes?

2. Method

We complied with guidelines from Kugley et al. (2016) to acquire the universe of eligible studies across a 20-year period between
1999, the end year for Murawski and Swanson’s (2001) meta-analysis, and 2019. We sought peer-reviewed articles and gray litera-
ture (e.g., dissertations; unpublished manuscripts; reports). Eight databases were used: Academic Search Complete; Conference Pro-
ceedings Citation Index-Science; ERIC; EBSCO; OmniFile Full Text Select [H.W. Wilson]; PsycINFO; Open Dissertations; and ProQuest
Dissertations. Six keywords were searched: co-teaching, coteach*, co-operative teaching, cooperative teaching, collaborative teaching, and
team teaching. These keywords represent all the different terms that are used in the international literature to describe what we define
as “co-teaching” in this meta-analysis. Consistent with gray literature procedures, we issued “calls to the field” (social media, list-
servs, and newsletters of multiple international education organizations [e.g., American Educational Research Association; Asia Pa-
cific Educational Research Association; European Educational Research Association]) for unpublished studies (e.g., book chapters; re-
ports; unpublished datasets); examined gray literature internet sites (e.g., http://www.opengrey.eu/); contacted leading co-teaching
researchers; and conducted systematic hand searches of peer-reviewed journals (van Leeuwen & Janssen, 2019). Two teams of re-
searchers and doctoral students determined study eligibility independent of each other to identify studies meeting eligibility criteria.
They attained inter-rater reliability (IRR) of 91%, then resolved discrepancies to 100%.

2.1. Eligibility of studies

Six inclusion criteria were required for eligibility: (a) academic achievement comparisons were between K-12 SWD receiving in-
struction from general and special education co-teaching teams and K-12 SWD in special education settings receiving instruction from
special educators; (b) disaggregated data specific to academic achievement for SWD per setting were available; (c) objective measures
were used to measure student achievement; (d) each study was an original group research design with a comparison group; (e) the
study was written in English; and (f) data to calculate effect sizes were available. Consistent with our research questions , we excluded
studies focused on educators' teaming (i.e., grade-level teams; subject-level teams) or some variation of inclusion that did not identify
co-teaching by special and general educators. Studies that did not use special education classes as a comparison setting or did not in-
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clude disaggregated data for SWD were not eligible. We excluded studies that aggregated multiple grade levels’ subjects and data
(e.g., one mathematics score for SWD in grades 3 to 8), as well as use of subjective measures of academic achievement, such as report
card grades that include attendance.

The universe of articles from the comprehensive search was 13,315, from which 5,470 were excluded because they were dupli-
cates, covered irrelevant disciplines, or were otherwise clearly ineligible for our meta-analysis (see Fig. 1 PRISMA; Moher et al.,
2009). Screening by title and abstract occurred for the remaining articles (7,833), from which a further 7,365 were excluded because
they were not empirical studies in education or were practitioner articles about collaboration, teaming, or co-teaching. Full text re-
view occurred for 468 articles to verify those focusing on student achievement (99), from which 26 met all inclusion criteria for this
meta-analysis.

2.2. Coding conventions

We followed guidance from Harari et al. (2020) and Polanin et al. (2017) to develop the coding protocol and detailed codebook,
which were used to extract data from the eligible studies. The information coded consisted of generic information (author/s, publica-
tion source, year); descriptors of the school system and school (e.g., urban/public) as well as the co-teaching (e.g., models used; de-
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scription about instruction) settings; identification about attrition and fidelity; and details about the measures for student achieve-
ment (type of measurement with corresponding reliability/validity information and what content/skill was measured).

Further, we coded for the number of SWD in the co-teaching and special education settings as well as students' disability labels,
grade levels, socioeconomic status, and other demographics, such as ethnicity and gender. The number of teachers and corresponding
demographic information (e.g., ethnicity, gender), teachers’ certification and teaching experience (e.g., years teaching/co-teaching),
preparation for co-teaching (e.g., amount/content), and descriptions of co-teaching roles were also coded.

2.3. Study quality

A total of 33 items indicating study quality were rated using a binary system (yes/no). See Table 1 for specific items per study and
Table 2 for items summed across studies. All items were derived from researchers’ recommendations for study quality examinations
(e.g., Appelbaum et al., 2018; Cook et al., 2014; Gersten et al., 2005; Talbott et al., 2017; Valentine & Cooper, 2008). Four researchers
(two teams) received training to code all items. Post-coding, 96% IRR was attained, followed by resolution to 100% agreement. Cer-
tain items were targeted as moderators, such as group assignment and type of measurement.

2.4. Effect size calculation and analyses

From the studies that met the inclusion criteria, we extracted sample sizes, mean values, standard deviations, t values, and F val-
ues. Inter-rater reliability for the coding of the data entered was 97%, then resolved to 100%. We first compared scores of academic
achievement (test outcomes) between students from co-taught classrooms and students from special education classrooms, and we
calculated Cohen's d (standardized mean differences) corrected for sample size bias (Hunter & Schmidt, 2004). To prevent overesti-
mation bias that may derive from smaller samples, we consequently transformed Cohen's d into Hedge's g. Furthermore, we calculated
confidence interval limits, standard errors, and weights for the effect sizes (see forest plot: Fig. 2). We further acknowledged a certain
extent of heterogeneity among the included studies, and, thus, we applied a random effects model to pool our studies, accounting for
intra-study and inter-study variability (Lipsey & Wilson, 2000; Suurmond et al., 2017).

3. Results
3.1. Study characteristics

From the 26 eligible studies, four were from peer-reviewed journals, including a dissertation (Weichel, 2001) that was subse-
quently published (Murawski, 2006), and 22 were dissertations. Although our search dates were 1999-2019, the eligible studies
ranged from 2001 to 2018 (see Table 1). Based on the reported findings of these studies, we derived 89 outcome points (i.e., measure-
ments). In total, our analysis included 7,415 academic achievement scores of SWD.

Scores were derived from school settings that were urban (29.2%), suburban (20.2%), rural (10.2%), or combinations of them
(5.6%). For 34.8% of the academic achievement scores, the school setting was not specified.

All but one study reported SWD were receiving instruction either in co-taught, resource, or self-contained special education set-
tings located at general education schools. One study noted the self-contained class was located at a “not traditional school,” which
may have been a general education or special school site (Doran, 2008, p. 44). For special education settings, 50.6% were resource
rooms, 30.3% were self-contained, 14.6% reported a mix of resource and self-contained, whereas 4.5% were not reported.

Schools’ socio-economic status was reported in 42.3% of the studies. Although we searched internationally, only one study had
been conducted in Belgium, with all other studies occurring in the United States, primarily in eastern states from New York to Geor-
gia. Most studies occurred in southeastern states (12 in Georgia), two in Virginia, and one each in Arizona, California, Delaware,
Florida, Kentucky, North Carolina, New Jersey, New York, South Carolina, Tennessee, and Texas.

3.1.1. Participant characteristics

From all studies, nine (34.6%) used more generic descriptors to identify SWD, such as students with special needs. The remaining
studies (17 out of 26; 65.4%) identified students' disability categories, and one study provided detail about the special education eligi-
bility procedures. Eight studies included only students with specific learning disabilities (LD). Almost all 17 studies that identified dis-
abilities included students with LD (94.1%). Multiple disability categories (e.g., emotional disturbance or autism) were represented
across the other nine studies. Thirty-nine percent (38.5%) of the studies reported students’ low socioeconomic status. Students were
in high school (29.2%), middle school (42.7%), and elementary school (28.1%) grades.

Similar demographic information was coded for co-teachers, as well as other relevant information (e.g., professional certifica-
tion). Two studies identified co-teachers’ gender, one study noted ages, and ethnicity was not reported in any of the studies. About
one-fifth (19.2%) of studies noted co-teachers had received professional development on co-teaching. Certification (19.2%) and years
of teaching (23.1%) were most frequently reported. Few studies (7.6%) reported years of co-teaching or years of co-teaching with the
same partner.
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Author/s N N Type of Special Grade Subject Areas Measures Types of Co-Teaching Description
SWD SWD Education Levels Measurement
Co- Special Setting
Teach  Education
Setting
Adams 75 75 Resource 9,10, Math Georgia End of Criterion- Actions: N/A, Models: Team
(2014) 11,12 Course Test Referenced, teaching, Fidelity: N/A*
State Test
Andrews- 24 15 Self-Contained 7, 8 Math, Reading Georgia Criterion Criterion- Actions: N/A, Models: N/A,
Tobo Referenced Referenced, Fidelity: N/A
(2009) Competency Test State Test
Beachum 309 145 Resource 6 Math, Reading North Carolina End of Criterion- Actions: Behavior management;
(2016) Grade Referenced, Small group or individual
State Test instruction, Models: One teach
one observe or assist;
Alternative teaching, Fidelity:
N/A
Beam (2005) 32 34 Combination 3,5 Math, Reading Virginia Standards of  Criterion- Actions: N/A, Models: N/A,
Learning Referenced, Fidelity: N/A
State Test
Bottge et al. 56 146 Resource 6,7,8 Math Fractions Criterion- Actions: High or low support
(2018) Computation Test Referenced roles; Multi-media and hands-on
Test math instruction, Models: One-
teach, one-assist; Team
teaching, Fidelity: Identified
Castro 70 14 Combination 1,2 Math, Reading Terra Nova Norm- Actions: N/A, Models: N/A,
(2007) Referenced Fidelity: N/A
Test
Clements 89 45 Not Reported 7 Math, Reading Tennessee Criterion- Actions: N/A, Models: N/A,
(2012) Comprehensive Referenced, Fidelity: N/A
Assessment Program  State Test
Doran 300 300 Self-Contained 9, 10, Math, Reading, End of Course Test Criterion- Actions: N/A, Models: N/A,
(2008) 11,12 Science Referenced, Fidelity: N/A
State Test
Franklin 174 174 Combination 6,7,8 Math Georgia Criterion Criterion- Actions: N/A, Models: N/A,
(2015) Referenced Referenced, Fidelity: N/A
Competency Test State Test
Gerlach 35 34 Resource 4 Reading State of Texas Criterion- Actions: N/A, Models: N/A,
(2017) Assessment of Referenced, Fidelity: N/A
Academic Readiness  State Test
Holmes 50 46 Combination 8 Math, Reading Star Assessment Norm- Actions: N/A, Models: N/A,
(2018) Referenced, Fidelity: N/A
State Test
King (2015) 58 63 Resource 6, 7,8 Math, Reading Palmetto Assessment  Criterion- Actions: N/A, Models: N/A,
State Standards Referenced, Fidelity: N/A
State Test
Laffitte 25 31 Resource 3,4,5 Reading Galileo Criterion Criterion- Actions: N/A, Models: N/A,
(2012) Referenced Referenced Fidelity: N/A
Assessment Test
McCullough 24 19 Resource 8 Math Delaware Student Criterion- Actions: N/A, Models: N/A,
(2008) Testing Program Referenced, Fidelity: N/A
State Test
Mote (2010) 80 77 Resource 6,7,8 Reading Georgia Criterion Criterion- Actions: Co-plan; re-teach; small
Referenced Referenced, group instruction, Models: One
Competency Test, State Test teach, one observe; Parallel,
Lexile Framework Fidelity: N/A
Nash-Aurand 74 71 Resource 9,10, Math Georgia Mathematics  Criterion- Actions: N/A, Models: N/A,
(2013) 11, 12 II End of Course Test Referenced, Fidelity: N/A
State Test
Packard et 9 5 Resource 9 Reading End of Course Test Criterion- Actions: Co-planning, Models:
al. (2011) Referenced, Parallel; Alternative, Fidelity:
State Test N/A
Popp (2001) 22 20 Resource 3,5 Math, Reading, Stanford-9 TA Norm- Actions: N/A, Models: N/A,
Social Studies, Referenced, Fidelity: N/A
Science, Writing, State Test

Technology

(continued on next page)
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Table 1 (continued)

Author/s N N Type of Special Grade Subject Areas Measures Types of Co-Teaching Description
SWD SWD Education Levels Measurement
Co- Special Setting
Teach Education
Setting
Powell 37 36 Resource 8 Math, Reading Georgia Criterion Criterion- Actions: N/A, Models: N/A,
(2007) Referenced Referenced, Fidelity: N/A
Competency Test State Test
Reese (2017) 180 24 Resource 6, 7, 8 Math, Reading, Georgia Criterion Criterion- Actions: N/A, Models: N/A,
Social Studies, Referenced Referenced, Fidelity: N/A
Science, English ~ Competency Test State Test
Language Arts
Scalise 31 34 Self-Contained 3, 4, 5, Math, Reading Northwest Evaluation Norm- Actions: N/A, Models: N/A,
(2015) 6,7,8 Association Measures Referenced, Fidelity: N/A
of Academic Progress State Test
Shaw (2002) 66 135 Resource 5 Math, Reading Stanford Achievement Norm- Actions: N/A, Models: N/A,
Test Referenced Fidelity: N/A
Test
Tremblay 58 105 Self-Contained 1, 2 Reading Observation Survey Norm- Actions: N/A, Models: N/A,
(2013) TEDI-MATH Referenced Fidelity: N/A
Test
Walker 53 54 Self-Contained 7, 8 Math, Reading Georgia Criterion Criterion- Actions: N/A, Models: N/A,
Harris Referenced Referenced, Fidelity: N/A
(2009) Competency Test State Test
Weichel 12 14 Resource 9 Math, Reading, Wide Range Norm- Actions: Co-planning;
(2001) Writing Achievement Test, Referenced Facilitating student
Test of Reading Test activity/learning/instruction,
Comprehension, Models: One teach, one support;
Test of Written Team teaching, Fidelity:
Language Identified
Williams 32 23 Resource 7,11 Math, Reading Georgia Criterion Criterion- Actions: N/A, Models: N/A,
(2012) Referenced Referenced, Fidelity: N/A
Competency Test State Test

*N/A: Not applicable.

3.1.2. Co-teaching descriptions

We reported how teachers implemented co-teaching as described by the researchers’ observations. Five studies (19.2%) noted co-
teaching actions (e.g., hands-on math instruction; re-teaching), and two (7.7%) of these studies identified fidelity. Specific co-
teaching models were identified in six studies (23.1%). Most researchers (80.8%) described co-teaching by noting that instructional
teaming between general and special educators occurred, with no further description.

3.1.3. Types of measures and content areas

Most studies (88.5%) used one measure, whereas three studies (11.5%) used two or more measures, yielding a total of 30 mea-
sures across all studies. Measurement types included norm-referenced (33.7%) and criterion-referenced (66.3%) assessments. Sixty-
nine percent (69.2%) of the studies reported state test results. Ten studies (38.5%) focused on one content area, with 16 (61.5%) fo-
cused on two or more content areas. The tested content areas included: reading/language arts (49.4%), math (39.3%), and other (e.g.,
science; social studies; technology) (11.2%).

3.1.4. Categories for study quality ratings

The range of study quality ratings was from 41% to 76%. There is not widespread guidance for categorizing quality (Austin et al.,
2019; Marusic et al., 2020), and some suggest deferring to researchers’ judgments (Brown & Sutton, 2010). Subsequently, we fol-
lowed guidance from those who adopted 50% and 80% as cut scores to sort studies into lower, moderate, and higher quality studies
(Burke et al., 2020; Cook et al., 2014; Royer et al., 2017).

3.2. Co-teaching effects

We identified a medium positive combined effect for co-teaching (g = 0.47; SE = 0.06; 95% C.I. [0.35, 0.58]; p = 0.00), which
indicated that the collective academic achievement of students from co-taught classrooms was moderately better than that of students
from special education classrooms. Our forest plot (see Fig. 2) showed that the meta-analyzed studies included 76 positive effects and
13 negative effects for co-teaching. I? indicated that the proportion of observed variance which reflects real differences in effect size
was 82.75%. This proportion was large enough to warrant subgroup analyses due to heterogeneity (Borenstein et al., 2011). The
value of dispersion of true effect sizes between studies 12 was 0.28.

Based on subgroups' analyses, effects differed depending on students’ grade level (p = 0.032). Compared to students from ele-
mentary schools (g = 0.25; 95% C.I. [0.05, 0.44]; weight = 30.37%; 1> = 61.81%; t> = 0.13), high school (g = 0.52; 95% C.I.
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Table 2
Quality of Study Items Averaged for 26 Studies *.
Quality Item % Met Criteria
Context Are the settings identified as co-taught or special education? 100%
Is the school identified as urban, suburban, or rural? 69%
Is the school identified as public or private? 62%
Is the geographic location identified? 100%
Is the curriculum identified? 100%
Is the socioeconomic status of the school system identified? 42%
Students Are students' grade levels identified? 100%
Are students' genders identified? 42%
Are students' ethnicity identified? 42%
Are students with low SES reported? 65%
Are students' disabilities label identified? 65%
Is the process for students' eligibility for IEPs identified? 4%
Co-Teachers Are co-teaching teams comprised of general and special educators? 100%
Is certification for co-teachers identified? 19%
Is ethnicity for co-teachers identified? 0%
Is gender for co-teachers identified? 9%
Was training on co-teaching reported? 19%
Co-Teaching Are actions about co-teaching identified? 19%
Description Are co-teaching models used in the study identified? 23%
Is fidelity about co-teaching identified? 8%
Student Are the student achievement outcomes socially important? 100%
Achievement Is the measure's name, purpose, and construct identified? 100%
Measures Are data per student achievement measure provided? 100%
Are the frequency and timing of measures appropriate? 100%
Is the type of measurement identified? 100%
Is the specific content of the measure identified? 100%
Is evidence of adequate reliability per measure provided? 70%
Is evidence of adequate validity per measure provided? 64%
Internal Validity Is student access to other instructional groups limited or eliminated? 100%
Did students' assignment include attention toward group's similarity? 15%
Is attrition identified? 12%
From studies reporting attrition, is it low? 100%

* Detailed quality scores per study can be obtained from the corresponding author.

[0.41, 0.63]; weight = 40.65%; 1> = 26.50%; t> = 0.02) and middle school students (g = 0.56; 95% C.I. [0.35, 0.76];
weight = 28.99%; 12 = 90.62%; 12 = 0.47) benefitted the most from co-taught classrooms. For elementary school students, the ef-
fect size was comparably lower.

In terms of content area tested in the exam, effects were similar for ‘language arts/literacy’ (g = 0.60; 95% C.I. [0.46, 0.74];
weight = 42.69%; 12 = 67.97%; 1> = 0.15) and ‘math’ (g = 0.42; 95% C.I. [0.25, 0.59]; weight = 39.95%; I> = 85.98%;
12 = 0.31), but for ‘other’ subjects, the analysis did not identify an effect (g = 0.08; 95% C.I. [-0.35, 0.51]; weight = 17.36%;
12 = 88.33%; t2 = 0.45). Co-teaching had a medium-sized effect on the academic achievement in 'language arts/literacy' and 'math,’'
whereas it did not have an effect in the ‘other’ category (p = 0.052).

Varying medium positive effects were observed regarding the type of tests that the students took (p = 0.049). For norm-
referenced tests, co-teaching had a less positive effect on students’ performance (g = 0.32; 95% C.I. [0.16, 0.47]; weight = 49.32%;
12 = 61.72%; t2 = 0.10) than it had for criterion-referenced tests (g = 0.55; 95% C.I. [0.40, 0.69]; weight = 50.68%; 1> = 86.45%;
12 = 0.36).

However, the subgroup analysis revealed that there were no significant differences (p = 0.919) in the academic achievement of
students depending on whether they took a state exam (g = 0.48; 95% C.I. [0.34, 0.62]; weight = 63.17%; I*> = 85.06%; t2 = 0.33)
or a non-state exam (g = 0.43; 95% C.I. [0.25, 0.61]; weight = 36.83%; I = 69.20%; t> = 0.13).

In addition, we performed subgroup analysis considering the reported setting of the schools that the students attended. We identi-
fied variance in the academic achievement of students depending on school setting, yet these differences were not statistically signifi-
cant (p = 0.059). Specifically, the effect size of co-teaching was stronger for rural schools (g = 0.64; 95% C.I. [0.38, 0.90];
weight = 25.20%; 12 = 71.55%; 72 = 0.11) and for urban schools (g = 0.57; 95% C.I. [0.41, 0.72]; weight = 33.32%;
I2 = 58.75%; 12 = 0.10), whereas it was smaller for suburban schools (g = 0.28; 95% C.I. [-0.01, 0.57]; weight = 23.18%;
I? = 89.64%; 12 = 0.57). Also, the effect size of co-teaching for studies that included achievement outcomes from a combination of
urban, suburban, or rural school settings was close to zero (g = 0.12; 95% C.I. [-0.25, 0.49]; weight = 18.29%; 12 = 71.92%;
2 = 0.12).

We also attempted to extract data concerning whether the schools reported in the studies were public or private. However, eight
studies did not report the school settings where the academic achievement outcomes were retrieved from. We, thus, considered that
differences per school setting could have been strengthened or weakened, if all school settings had been identified. Moreover, the au-



M.E. King-Sears et al. Educational Research Review xxx (xxxx) 100405

Forest Plot (Part )

Wesghts EMect Sive
i I =k 00 303 2.m o100 [=1=:] Loa 00 300 &00 SO0 600
Adprri 3014} = T T
Adarr | 2014} -
Andmva-Tabs [2005) ——
Andswa Tobo (108] ——
Andmva Tabs [1005) . _a—
Andsms Toba (1005 —— ——
Andwos Tobo [1008] —
i f 5 i
Andwews:Tobo (2009]
Basxchum [ 2016) k . J
Beackum | 2015} -
Basctum 2016 ——

Baaxkum | 2016) ,3:
Bawn (2005 | ———
Barn (2005 | ——

Daaem (3005 | ————
Beam | 3008)

—
M W—
2 |_._.-
Batge [3018)
Castra [ 35T
I—.—l
e
.—..—.

Cames (2007
Camrs (207
Camro (2007
Casiro (20407

Camtro (2007

Cle iz [3013) ‘

Ol rrants 3913

Clwrrmnta [2012) o

Cie et (20112 =
Diewan | 2008}

Doarus || 23088 |
Dot | 2008
Do (| 2008 |
Franidin (2015|
Gerlach | 7017) ".'
Hdmaes (3018)

liciman [3018) : s
Kingi| 2015
King i 215)
Lot | 1043]

Latime {1007] .
|—.—|

Doran | 2008)
Doran | 2008} %
Doran {2008}
Doran | 2000) = ——
|—.—-\.
i
.

Letme {2007

Fig. 2a. Forest plot (part I).

thors of the studies specified the type of schools only for 60% of the students' achievement results. Yet, of all 60% of the students’
achievement results reported, 100% of schools were public, so we could not further perform a subgroup analysis.

No significant differential effects of student achievement were observed depending on whether the control group of students was
taught in resource rooms or in self-contained classes (p = 0.693). When comparing the co-taught students' achievement with that of
students from resource rooms (g = 0.41; 95% C.I. [0.23, 0.59]; weight = 37.26%; I = 83.99%; t2 = 0.27), the effect was compara-
bly lower than when comparing the co-taught students’ achievement with that of students taught in self-contained classes (g = 0.51;
95% C.I. [0.36, 0.67]; weight = 48.78%; I> = 61.02%); 12 = 0.10) or with that of students taught in a combination of resource rooms
and self-contained classes (g = 0.50; 95% C.I. [0.21, 0.80]; weight = 13.96%; I> = 90.69%; T2 = 0.68). One study did not specify
what was the type of the non-co-taught special education class, so it was not included in the analysis.

We identified a significant difference in the effect size of co-teaching derived from studies that adopted a convenience sampling
research methodology versus the effect size of co-teaching derived from those studies that adopted randomization or otherwise estab-
lished equivalence (e.g., matched pairs) per condition (p = 0.022). The positive effect of co-teaching from studies that adopted a con-
venience sampling research methodology (g = 0.51; 95% C.1. [0.38, 0.64]; weight = 52.46%; I> = 85.15%; t2 = 0.31) was signifi-
cantly stronger than the effect of co-teaching from studies that adopted a non-convenience sampling research methodology
(g = 0.24; 95% C.L [0.06, 0.41]; weight = 47.54%; 1> = 34.08%; t> = 0.05).

We examined variations in the effect sizes based on the studies’ publication year, with division at the midpoint year of 2009. No
significant variations were observed (p = 0.655). For studies published until 2009, the medium positive effect size of co-taught class-
rooms (g = 0.43; 95% C.I [0.29, 0.58]; weight = 57.81%; I = 62.48%; t2 = 0.13) was similar to that reported in studies published
after 2010 (g = 0.49; 95% C.I. [0.32, 0.66]; weight = 42.19%; I> = 88.69%; t2 = 0.37).

We assessed whether effects of co-teaching varied depending on the quality of the published studies, yet no significant differences
were identified (p = 0.693). The effect of co-teaching on academic achievement for studies with ‘quality <50%’ (g = 0.52; 95% C.I.
[0.19, 0.85]; weight = 11.39%); I = 86.76%; 12 = 0.41) was comparable to the effect of co-teaching for studies with ‘50% < qual-
ity <80% (g = 0.45; 95% C.I. [0.34, 0.57]; weight = 88.61%; I*> = 81.70%; 12> = 0.26). Overall, the mean quality score of the in-
cluded studies was 57.46% (SD = 7.95%). We did not identify a correlation between the effect sizes and the quality scores. More-
over, we did not identify a correlation between study quality and publication year of each study.



M.E. King-Sears et al. Educational Research Review xxx (xxxx) 100405
Farest Plai (Pare 1)

Wiesghir
[+ L] =M 30 -1.00 «1.00 =l Loo oo 100 0 5.00 (0]

e Culiough (200 ———
Pz Cullouigh [2008)
Pc Cullough [2008)

Mot {2003)

= =
= = =
——
¥

Mot | 2003
Mot | 20009
ey | 35300
WA grand [100.3]
Paciard | 2001
Popp (3008] :.—.—:
Popp [B003] |—.—|
Popp (3001)] |—.—|
Popp (1005) 1—.—:
Popp (1005) l—.—l

Posgll [2007
Powgll [3007 F

Possll [HOO7) »—:—<
Eeaam [2017)
Fasia [2017)
Eaactn [M017)
Rt (017}
Foswi (7017} h—-.—q
Soale 15
Seallie (W15}
Sealie [M15)
Sealiam [M15)
Scaliam [M15)
el (015}
e 1R
S (D003
Srarve [B003)

Teernibslay [2013) e {lt

Teasbiay (213}
Tearnibday (313}
Trenibday [013}

Wil Haarip | 100°F)
Wiskia- Maarin {J0079)
Wslchall [1003)
Wiskchall (D001
Wil [2001) —
Wiseihal (1001
‘Wilka=s (101 7]
Wil [3003)
‘il (D303}

-
o
4:3.1

-
=
&

.
&

#H

Fig. 2b. Forest plot (part II).

Lastly, we investigated whether effects of co-teaching differed between unpublished and published studies. The subgroup analysis
did not indicate statistically significant differences (p = 0.059). However, the effect sizes reported in the articles were lower
(g = 0.22; 95% C.I. [-0.01, 0.46]; weight = 42.61%; 1> = 47.49%; t> = 0.07) than those reported in the dissertations (g = 0.49;
95% C.I. [0.37, 0.62]; weight = 57.39%; I> = 84.03%; t2 = 0.30).

3.3. Moderator analyses

To further explore the role of contextual factors in the academic achievement of students in co-taught compared to special educa-
tion classes, we conducted moderator analyses, which allowed us to assess the impact of specific factors on study effect size. The fol-
lowing eight moderators were assessed in our analyses: (a) ‘student grade level’ (elementary, middle/high school), (b) ‘content area
tested in the exam’ (language arts/literacy, math), (c) ‘exam type’ (norm-referenced, criterion-referenced) (d) ‘exam classification’
(non-state, state) (e) ‘sampling research methodology’ (convenience sampling, randomization/other), (f) ‘publication year’ (continu-
ous variable), (g) ‘quality of the study’ (continuous variable), and (h) ‘publication status’ (unpublished, published).

We performed moderator analyses only if at least ten observations (for students' achievement characteristics) or at least ten stud-
ies (for study characteristics) were included in each subgroup (Deeks et al., 2019). For study characteristics, we synthesized any de-
pendent effects (Hedges, 2019), to analyze the independent effects across studies. Our analysis revealed only one statistically signifi-
cant moderator: the ‘student grade level.’ In terms of grade level, co-teaching was significantly more beneficial for middle school and
high school students (B = 0.283, SE = 0.14, df = 87,p = 0.049, C.I. lower limit = 0.00; C.I. upper limit = 0.57) rather than for el-
ementary school students.

3.4. Publication bias
Although our comprehensive search for gray literature found that dissertations comprised the majority of eligible studies, and

peer-reviewed journal articles were not overrepresented, we still accounted for the potential of other sources of bias, inclusive of lan-
guage (Borenstein et al., 2011). To assess possible impact of publication bias on our results, we performed a funnel plot analysis
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(Pigott & Polanin, 2020). As shown in Fig. 3, the funnel plot did not reveal an extreme occurrence of asymmetry regarding the distrib-
ution of larger-sample and smaller-sample studies in relation to the effect sizes. Our findings from the Egger regression (Egger et al.,
1997) indicated slight possibility of publication bias (p = 0.049). To further assess this, we employed the Begg and Mazumdar's test
(Begg & Mazumdar, 1994), which did not render an indication of statistical significance (p = 0.752). Additionally, Rosenthal's ‘fail-
safe N’ suggested the need for at least 8630 additional studies to be included in the analysis, before the research findings would be
significantly impacted by publication bias (Borenstein et al., 2011). Moreover, no differences were detected between the imputed and
the observed meta-analytic effect sizes. Specifically, the trim and fill method did not lead to the imputation of any data points in the
funnel plot, implying that if the results were fully symmetrically distributed around the mean, the observed effect would still not
change significantly (Duval & Tweedie, 2000). Finally, the sensitivity of the estimated effect was assessed (Rudolph et al., 2020). We
first removed gradually, one by one, the five achievement outcomes with the strongest positive effects, which ranged from g = 1.41
to g = 1.65. We also later removed one achievement outcome with the most extreme negative effect, which was g = —1.56. None of
these analyses concerning the sensitivity of our results led to a significant change in the size or direction of the effect, nor was symme-
try of the funnel plot severely undermined. We also considered to remove any achievement outcomes that presented high weights.
However, screening our data, we verified that all included achievement points had small weights, lower than 1.34%. Overall, we con-
cluded that our meta-analytic findings were not significantly impacted by severe risks of publication bias.

4. Discussion

This meta-analysis focused on academic achievement for SWD who received instruction in co-taught versus special education set-
tings. The latter consisted of resource, self-contained, or a combination of resource and self-contained classes in the USA and Belgium.
Importantly, we acknowledge that special education placement terminology varies across international contexts. To the extent that
international contexts are similar to those described in this meta-analysis, a number of our findings can be useful on a broader scope.
Twenty-six studies with a total 3,714 students, comprised of 1,975 students in co-taught settings and 1,739 students in special educa-
tion settings, met eligibility criteria. In line with our first research question, we concluded achievement for SWD differs between co-
taught and special education settings. Per our second research question, we identified a number of factors that differentiate SWD's
achievement between co-taught and special education settings, with student grade level being a significant moderator.

Effect Size

0.1

0.2

0.3

0.4

Standard error

05

0.6

0.7

® Studies ® Combined effect size  =C==Imputed data points ® CES Adjusted

Fig. 3. Publication bias funnel plot.
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4.1. Co-taught versus special education settings

The effect size for co-taught SWD compared to SWD from special education settings was medium positive (g = 0.47). Similarly,
Khoury (2014) found co-taught SWD performed better compared to one type of special education setting, the resource room
(g = 0.45). He defined resource rooms as special education settings where students received “specially designed instruction,” which
he noted was at a “slower pace” than in general education settings (p. 17). Although our analysis also included SWD in self-contained
settings, findings from both studies support that SWD experience notable academic benefits in co-taught versus special education set-
tings.

Similar to our finding, Losinski et al. (2019) have reported an omnibus effect size (d = 0.260) implying that co-teaching has a pos-
itive impact for SWD. For the nine studies examined in the Losinski et al. meta-analysis, which focused only on secondary grades, re-
sults for co-teaching compared to resource rooms yielded a smaller, albeit still positive, effect. We suggest that the additional studies
we acquired via the comprehensive search of the gray literature and the inclusion of all grades contributed to our larger effect size.
Because Murawski and Swanson’s (2001) meta-analysis with six studies combined data for students with and without disabilities,
comparison with our study was prohibitive.

4.1.1. Special education setting and group assignment

Examination of the two different types of special education settings revealed medium effect sizes for academic achievement of co-
taught SWD compared to peers in resource (g = 0.41), self-contained (g = 0.51), or in combinations of resource and self-contained
(g = 0.50) settings. No significance for student achievement in co-taught settings was observed (p = 0.693), indicating that students
achieved similarly regardless of type of special education setting.

In our analysis, we also sought to explore whether SWD with lower achievement assigned to special education settings would per-
form as well as SWD with low achievement in co-taught settings. Because how students are assigned to the different settings may de-
pend on students’ characteristics, it was important to discern whether convenience or random sampling (or comparable, such as
matched pairs) methodology was used across studies.

For group assignment to either co-teaching or special education settings, there was a significant difference (p = 0.022) in effect
sizes for studies that used convenience sampling versus randomization or similar equivalency techniques. Studies using convenience
sampling had a larger effect size (g = 0.51) than studies that used some type of group equivalency, such as randomization
(g = 0.24). Two studies were explicit that the student groups were not equivalent. Beachum (2016) noted that SWD in resource
rooms were more severely impacted by their disabilities; school personnel placed SWD more likely to succeed in co-taught classes. Re-
latedly, McCullough (2008) noted SWD's placement was dependent on whether they were graduating with a regular diploma, specify-
ing co-taught settings, or with a certificate of attendance, specifying resource settings. Studies that used intact groups of SWD in ei-
ther setting sometimes noted students' current placements prohibited randomly assigning students (e.g., Holmes, 2018; Nash-Aurand,
2013; Packard et al., 2011) or that students' Individualized Education Programs prescribed the placement (e.g., Gerlach, 2017;
Laffitte, 2012; Mote, 2010; Williams, 2012). Other studies randomly assigned schools to treatment (e.g., Bottge et al., 2018) or estab-
lished comparability based on several variables, such as gender and ethnicity (Beam, 2005). When randomization or similar tech-
niques for group equivalency were used (e.g., Powell, 2007), students in the co-taught group benefitted, thus lending more confi-
dence in our finding that SWD in co-taught fared better academically than their peers in special education settings. Hence, we main-
tain that randomization or similar methods increase the probability of identifying more reliable differences with regard to co-
teaching efficacy, and, thus, these methods should be prioritized when designing studies.

4.1.2. Academic achievement measures

We performed two examinations regarding measures. The first compared results between the two groups when norm-referenced
versus criterion-referenced tests were used, and the second focused on comparisons for students’ performance in state versus non-
state tests. For the first examination, SWD in co-taught benefitted statistically significantly more (p = 0.049) when they took crite-
rion-referenced tests (g = 0.55) versus norm-referenced tests (g = 0.32). The former are tightly aligned with each subject per grade-
level curriculum, and subsequently are more likely to match grade-level instruction, whereas the latter are based on more global
items. For example, Bottge et al. (2015) found differences in the academic achievement of SWD and SWOD who were in treatment co-
taught classes compared to those in control co-taught classes, depending on whether scores were derived from norm- versus criterion-
referenced tests. Although in both types of tests all students from treatment co-taught classes performed better, similarly to our find-
ing, the authors identified statistically significant better performance among students who took a criterion-referenced test.

Results supporting students' achievement from criterion- versus norm-referenced tests vary across individual studies and meta-
analyses. For example, in a meta-analysis by Graham et al. (2018), no statistical difference was detected for norm- versus criterion-
referenced tests. Conversely, in a meta-analysis by Stockard et al. (2018), norm-referenced tests' effect sizes were significantly larger
in some content areas, but smaller in others, when compared to criterion-referenced tests. Finally, some meta-analyses have excluded
studies that had not used norm-referenced measures (e.g., Austin et al., 2019; Scammacca et al., 2015), precluding more comprehen-
sive comparisons. We conclude for our study that the benefits of co-teaching are significantly larger when SWD take criterion-
referenced tests. We also submit that criterion-referenced tests’ content, closely aligned with grade-level curriculum, is emphasized
more in co-taught versus special education settings.

For the second analysis, results indicated similar effect sizes (p = 0.919) among co-taught SWD who completed state tests
(g = 0.48) and non-state tests (g = 0.43). State tests primarily encompass the curriculum topics within specific content areas (e.g.,
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Biology), whereas the scope of non-state tests tends to be broader. For both cases, our data indicate that co-taught SWD benefit com-
parably for both state and non-state tests.

4.2. Grade levels, content areas, and school location

4.2.1. Grade levels

Sub-group comparisons among grade levels for SWD revealed that the effect size of co-teaching was larger (p = 0.032) among co-
taught students in middle school (g = 0.56) and high school (g = 0.52), whereas the effect was smaller for elementary grades
(g = 0.25). The moderator analysis rendered statistical significance (p = 0.049) regarding the benefits of co-teaching middle and
high school SWD compared to elementary school SWD. Hence, we conclude that students in higher grade levels benefited signifi-
cantly more from being in co-taught settings. Research conclusions from prior meta-analyses have been mixed. In Khoury’s (2014)
meta-analysis, there was not an observed significant effect regarding grade levels. Other meta-analyses about academic achievement
did not provide comparisons between grade levels. Losinski et al. (2019) limited their inclusion criteria to secondary education set-
tings, and Murawski and Swanson’s (2001) analysis of six studies combined data, not allowing for further comparisons. In a more nar-
row-scope meta-analysis about the impact of reading interventions on reading self-efficacy, Unrau et al. (2018) reported that, based
on seven studies, elementary grade interventions were more efficient than those in higher grade levels. Yet, Szumski et al. (2017)
have reported that inclusive education among SWOD has been better for secondary grade levels (d = 0.20) rather than for elemen-
tary grade levels (d = 0.11), albeit not at a statistically significant level (p = 0.14). We reflect that our meta-analysis is the first one
to include all grade levels with a broad array of content areas, thus allowing for a more meaningful breakdown and more robust com-
parison of data.

We posit that students' developmental levels, teachers' expectations of learners, and how curriculum is delivered vary significantly
from elementary to middle to high school (Gindi, 2020). Because elementary SWD undergo eligibility and placement processes,
which may attenuate performance differences between co-taught and non-co-taught students, we further note that these processes
may result in diminishing the size of co-teaching effects for students from lower grade levels. As Schulte et al. (2016) noted, SWD's
reading growth made “larger gains in the early grades which decelerated as students transitioned across grades” (p. 937), possibly in-
creasing performance discrepancies between co-taught and non-co-taught SWD in secondary grades. Moreover, because elementary
students' tenure in special education is at the startup stage, their performances may be closer to their peers than when SWD are in
middle and high school grades. Additionally, many elementary SWD enter then exit special education services (Woods, 2020), partic-
ularly during fourth grade (Nese et al., 2017), thus indicating less of a gap between their achievement and that of their peers in other
co-taught elementary classes.

An additional reason regarding discrepancies between middle schools and elementary schools relates to the fact that middle
schools’ design and philosophical approaches, including their interdisciplinary instruction (Moser et al., 2019), collaboration among
teachers (Schaefer et al., 2016), and personalized learning for all students (Kiefer & Ellerbrock, 2010; Nagle & Taylor, 2017), are well
matched to co-teaching. For middle school students in their early adolescent development stage (Booker, 2018), the co-taught envi-
ronment promotes efficient learning of the general education curriculum. Moreover, by high school, SWD have determined whether
to seek a certificate of attendance or a regular high school diploma. Seeking a diploma means SWD need to pass state assessments for
specific curricula (e.g., English; Algebra), which is the foremost emphasis in co-taught classes. Conversely, SWD in special education
settings explore career opportunities, which may not require a high school diploma. Altogether, SWD in middle and high school co-
taught settings are distinctly different than their peers in special education settings. Hence, these discrepancies between students in
special education and co-taught settings make the magnitude of the positive benefits derived from secondary-school co-teaching sig-
nificantly larger.

4.2.2. Content areas

With regard to subjects, the sub-group analysis (p = 0.052) showed that co-teaching presented medium effect sizes for language
arts/literacy (g = 0.60) and mathematics (g = 0.42), whereas the positive effect was weak (g = 0.08) for other subjects (e.g., sci-
ence, social studies). For Khoury (2014), who configured subjects differently, there were significant effects for co-taught SWD in ver-
bal/language arts (g = 0.330) and math/science (g = 0.226), albeit lower than those we found. Other studies support that students
in general education, including co-taught settings, outperform their peers in special education classes for specific content areas. For
example, Barrett et al. (2020) found that the more time SWD spent in general education, the higher their performance on English lan-
guage arts and math assessments was. Similarly, Cole et al. (2020) found SWD who received 80% or more of their instruction in gen-
eral education performed significantly better on reading and math state tests.

4.2.3. School location

Co-taught SWD who attended rural, urban, or suburban schools differed in academic achievement from their special education
peers, albeit the difference was not statistically significant (p = 0.059). Co-teaching's benefits in the academic achievement for co-
taught SWD in suburban schools was lower (g = 0.28) compared to the higher effect sizes for SWD in urban (g = 0.57) and rural
schools (g = 0.64). Additionally, for studies in which students were from the combination of urban, suburban, or rural schools, the
effect size was even weaker (g = 0.12) compared to the other effect sizes. We observed that, in suburban schools, co-teaching's effect
was smaller, whereas differences between co-taught and special education SWD's achievement were greater in rural and urban set-
tings. Rural students benefitted from co-teaching the most compared to students from other school settings. Given that certain studies
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only provided a classification that combined ‘urban, suburban, or rural schools,” we posit that research which disaggregates findings
by explicitly noting the school location would allow for informative comparisons and for the extraction of more robust meta-analytic
conclusions.

Sindelar et al. (2018) noted that rural and urban districts have significant special education teacher shortages. Exacerbating
those shortages in rural areas is that higher percentages of students are eligible for special education services (Showalter et al.,
2017). All told, there are more SWD in rural special education settings who are poor, transient, and lack sufficient certified special
educators, subsequently impacting students' academic achievement. Similar factors affect SWD in urban settings, with higher
poverty and family mobility rates than in suburban settings (Logan & Burdick-Will, 2017; Rude & Miller, 2018). Fewer students live
in poverty in suburban settings, and “patterns of test performance favor students in suburban schools, with reading and test scores
lowest in urban schools and nearly as low in rural schools” (Logan & Burdick-Will, 2017, p. 207). This pattern was not mirrored in
the findings of our meta-analysis, with the effect of co-teaching in urban and rural schools being higher than that in suburban
schools. Very importantly, our results indicate that, in spite of the hardships associated with rural areas, SWD from these areas bene-
fitted from co-teaching the most. We maintain that how co-teaching is operationalized between and among these locations be richly
described in future studies, so that researchers can discern pedagogies and instructional arrangements that are most beneficial for
SWD from diverse settings.

4.3. Publication and study quality factors

4.3.1. Publication

Two aspects of studies’ publication were examined. First, earlier and more recent studies were compared and second, whether the
publication was in a peer-reviewed journal or from gray literature (i.e., dissertation) was analyzed. For currency of the study, division
occurred by decades (1999-2009; 2010 to 2019). Effect sizes were similar for each decade, with more current studies slightly higher
(g = 0.49) than the earlier studies (g = 0.43). None of the previous meta-analyses on co-teaching (e.g., Khoury, 2014) analyzed stud-
ies by publication dates.

For publication type (peer-reviewed journal or gray literature), statistically significant differences (p = 0.059) were not obtained.
Even so, effect sizes for studies published in peer-reviewed journals were lower (g = 0.22) than those for dissertations (g = 0.49).
Correspondingly, Khoury's (2014) meta-analysis found significance favoring dissertations (g = 0.439), with negative effect size for
peer-reviewed journals (g = —0.343). In contrast, in the meta-analysis conducted by Losinski et al. (2019), there were no meaningful
differences. In other meta-analyses, Graham et al. (2018) found no statistical difference for published versus unpublished studies. In-
terestingly, there is considerable research noting that findings from published studies result in both positive and larger effect sizes
when compared to gray literature sources (e.g., Cheung & Slavin, 2016; Conn et al., 2003).

4.3.2. Study quality

Co-teaching's effect sizes for studies with lower quality (g = 0.52) was comparable to that of studies with higher quality
(g = 0.45), with no correlation between quality scores and effect sizes. This lack of correlation matches findings from other re-
searchers (Graham et al., 2018; Kim et al., 2019). Moreover, some researchers advise less reliance on quality scores that may repre-
sent authors' subjective ratings (Nguyen et al., 2019; Sweigart et al., 2016), and suggest that some quality items may be underre-
ported (Marusic et al., 2020). Nonetheless, multiple scholars urge researchers to objectively acquire and subsequently report study
quality ratings (Appelbaum et al., 2018; Cook et al., 2014; Gersten et al., 2005; Talbott et al., 2017; Valentine & Cooper, 2008), even
though multiple meta-analyses omit them (Namkung et al., 2019; Richter et al., 2016; Spencer & Wagner, 2018).

4.3.2.1. Participant descriptions. Although more descriptive information was provided for SWD than for teachers (e.g., 42% ethnicity
and gender reported for students; no ethnicity and 9% gender reported for teachers), demographic content was incomplete across all
studies. Incomplete information on teacher participants is reported by others, such as by Didion et al. (2020), who note in their
meta-analysis on teacher professional development that few studies report teacher experience and certification. In particular for co-
teachers, because preparation to co-teach is crucial for effective co-teaching (Embury & Dinnesen, 2013), only a few studies (19%)
reported training. Pancsofar & Petroff (2013) describe multiple benefits for co-teachers, and subsequently their students, due to fre-
quent training opportunities. Conversely, multiple studies note co-teachers who lack sufficient preparation have lower self-efficacy,
which impacts their effectiveness (Fennick & Liddy, 2001; Friend et al., 2010).

4.3.2.2. Co-teaching descriptions. All studies noted co-teaching consisted of general and special educators teaming together in one
classroom setting, but beyond that, details were not reported in many studies (see Table 1). Sorely underreported is how co-teaching
was operationalized as an independent variable; only 19% of studies described co-teachers’ actions. Interestingly, other meta-
analyses, such as on reading interventions for at-risk students in primary grades, a well-researched topic, also reported omission of
sufficient independent variable descriptions in studies (Gersten et al., 2020): “Only a few studies ... provided a rich description on
the nature of instruction in the intervention. Most articles did not provide sufficient detail on how reading is taught; ... [leading to]
coding or classifying these areas was at times guesswork” (p. 421). Similarly, instruction in special education settings was not de-
scribed beyond noting special educators as the teachers.
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Co-teaching models were identified in only 23% of studies, and the majority (92%) of studies entirely omitted fidelity. Similar
omissions are reported by all researchers on meta-analyses about co-teaching (Khoury, 2014; Losinski et al., 2019; Murawski &
Swanson, 2001).

4.3.2.3. Effective co-teaching. Because most studies omitted description and corresponding fidelity measures, we must be cautious
about the interpretation of our findings, even though our data clearly support higher achievement for co-taught SWD. The majority
of the authors of the examined studies did not provide sufficient information about how co-teaching occurred. Previous studies that
include descriptions about how co-teaching was operationalized have substantiated effective (e.g., Kim et al., 2006; King-Sears et al.,
2014; Shaffer & Thomas-Brown, 2015) and ineffective co-teaching (Keefe & Moore, 2004; Magiera & Zigmond, 2005; Wexler et al.,
2018). Other co-teaching studies have raised concerns regarding parity between the co-teachers, such as when general educators fre-
quently lead most instruction (Cook et al., 2017; Pancsofar & Petroff, 2013; Scruggs et al., 2007), which has also been noticed by
SWD (Bessette, 2008; Preston-Smith et al., 2020).

Similarly to our observations, Murawski and Swanson (2001) acquired information about effective co-teaching in their six studies,
such as content about exhibiting parity, volunteering to co-teach, sharing resources and responsibilities, and using different co-
teaching models. Although some of this content was interspersed across studies, none included all elements. Losinski et al. (2019) and
Khoury (2014) also noted the omission of sufficient descriptors regarding co-teaching processes. Several authors have previously sup-
ported that effective co-teaching must be preceded by sufficient co-planning, which Stefanidis et al. (2019) found co-teachers profited
from, a finding that is endorsed by multiple researchers (e.g., Dusty & Schneider, 2012; Strogilos et al., 2016).

Consequently, we are emphatic that our meta-analysis results supporting academic achievement for co-taught SWD are not ac-
companied by information indicating the components of instruction in co-taught settings. Similarly, the elements of instruction in the
special education settings are not described, nor discussed. Absent clarity on and evidence about instruction being provided to SWD,
we cannot claim that high-quality instruction was or was not occurring for SWD in either setting. Multiple studies, including previous
meta-analyses, acknowledge that lack of information about the instruction in co-taught or special education settings preclude identifi-
cation of research-based practices used with fidelity (Khoury, 2014; Losinski et al., 2019; Murawski & Swanson, 2001). Hence, simi-
larly to Losinski et al. (2019), we call for high-quality studies that contrast “state-of-the-art co-teaching versus state-of-the-art instruc-
tion” in special education settings (p. 158). We concur with Zigmond et al.’s (2013) perspective specifying co-taught settings as places
to deliver services to SWD and SWOD, rather than co-teaching as a stringent set of interventions. Moreover, we further maintain that
such services should be comprised of research-based pedagogies implemented by two fully-certified teachers, one in general educa-
tion and the other one in special education. As such, services comprised of these pedagogies and varied instructional arrangements
(i.e., co-teaching models) do lend themselves to co-teaching practices implemented with fidelity. While co-teaching is not imple-
mented identically in different classes (e.g., English versus Science), there are research-based practices that should be evident within
and across content areas (Bottge et al., 2015; Freeman et al., 2021; Lory et al., 2020; Therrien et al., 2011). To that end, we posit that,
while fidelity measures may vary, effective co-teaching should be performed as intended (i.e., with fidelity), incorporating detailed ad
hoc planning, followed by subsequent implementation and post hoc monitoring processes.

4.4. Limitations, future research, and conclusions

As with any meta-analysis, unpublished studies outside the broad international scope with which we searched may not have been
acquired. Although we were comprehensive in our search, we are reliant on researchers' awareness of and responsiveness to calls for
unpublished studies. Future researchers should continue to include thorough searches for international gray literature. Omitting gray
literature impacts inclusion of the universe of studies. As occurred in our search, there were data available, but many were not in
peer-reviewed journals, and some manuscripts were acquired from work authors had within the review process. In relation to this, we
urge that our findings be considered in view of the notion that special education placements vary within and across international con-
texts, and we invite future researchers to integrate this consideration in their work regarding student academic outcomes. We explic-
itly acknowledge that almost all of our meta-analyzed data derived from the USA. Although our findings may present value for schol-
ars and practitioners in broader international contexts, nonetheless, we urge researchers from other countries to assess generalizabil-
ity to their settings. Another limitation is that we constrained our comparison groups to SWD in two specific settings: co-taught and
special education resource and self-contained. We did not seek to compare academic achievement of SWD versus SWOD because we
anticipated students' characteristics would be too variant. For example, Gilmour et al.’s (2019) meta-analysis that compared reading
achievement of SWD to that of SWOD yielded variability across grade levels, measurements, and disability categories. Further, the
available information regarding teachers' demographics and other relevant information, such as certifications, professional develop-
ment training, and co-teaching planning, were limited. We encourage all researchers who conduct co-teaching studies to report more
comprehensive information both about participants and followed co-teaching instructional processes. Consistent with our examina-
tion of all grade levels in our analysis, we recommend future researchers to continue the same disaggregation to disentangle student
achievement differences between and among grade levels. Additionally, provision of detailed information regarding the disability
category as well as relevant characteristics (e.g., extent of support needs) can allow for generalizability of specific research findings
and for future comparisons by other meta-analytic studies.

The differential effect of co-teaching regarding the academic achievement of students as this is tested across content areas (i.e.,
‘language arts/literacy,” ‘math,” and ‘other’) needs to be researched by future scholars to further identify variations in co-teaching ef-
ficacy depending on subjects. Relatedly, a recommendation for future researchers is to collect and meta-analyze data that would fur-
ther elucidate the potential efficacy of co-teaching training across different content areas. For example, comparing SWD's achieve-
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ment before and after training interventions targeted toward their co-teachers would expand comparisons, potentially revealing the
benefits of teachers' training, with the goal to increase preparation, implementation, and assessment of co-teaching practices. Assess-
ing the effects of training for co-teachers across different content areas has the potential to enrich knowledge regarding co-teaching
efficacy.

How well SWD fare in co-taught compared to special education settings from an academic achievement perspective is only one el-
ement representing the progress, well-being, and social world of SWD. We did not seek measures on affective factors in this meta-
analysis, which is a recommendation for future researchers, so that they more fully discern other important aspects indicative of
SWD's performance across multiple domains of school life, some of which can be predictors for their future. For example, Sanders et
al. (2018) noted that a positive school climate could impact the achievement for SWD at all grade levels and in varied school types
(e.g., urban). Similarly, Garrote et al. (2017) noted the importance of social participation of SWD in general education settings, such
as friendships and social acceptance. Consequently, future meta-analyses should assess students' emotional and social benefits de-
rived from their participation in the co-taught classroom.

Where students with disabilities are educated and how well they perform academically is an international issue (Fuchs et al.,
2015; Lehane & Senior, 2020; Lemons et al., 2018; Pulkkinen et al., 2020; Weiss & Glaser, 2021). Data supporting that academic
achievement for co-taught SWD is higher than that of SWD in special education settings only scratches the surface of information
needed to substantiate that SWD are receiving appropriate educational services in the least restrictive environment, whatever that
setting may be. Knowing where SWD received instruction does not inform how students received instruction. To be more completely
informative, the "how" of instruction must be coupled with the "place" of instruction. Additionally, examinations that focus on global
well-being aspects of SWD relative to their placement must be factored into a more complete picture of benefits they accrue. Ulti-
mately, SWD need to be acquiring effective individualized instruction during their school years that promotes their personal and pro-
fessional productivity as future citizens, aspects that should be more sufficiently elucidated by current studies in the field.
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