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Students identified with Emotional/Behavioral Disorders (EBD) often 
exhibit behavioral challengtablees that negatively affect their academic 
performance. One of the weaker academic areas for these students lies in 
reading. Although numerous research on interventions to improve their 
reading outcomes has been conducted, some students continue to lag be-
hind their typical peers. The use of instructional practices not supported 
by strong empirical evidence may deter students’ reading outcomes from 
improving. To address the reading performance gap, educators are en-
couraged to use evidence-based practices supported by strong empirical 
research. In order to facilitate this evidence base, the Council for Excep-
tional Children (CEC) provides research quality indicators to evaluate 
interventions’ studies for validity and rigor. This study applied the CEC 
quality indicators to evaluate the methodological rigor of research on 
reading interventions for students with EBD published between 2000 
and 2020. Findings suggest that most studies generally meet a lot of the 
rigor standards set forth by the CEC. Researchers using single case designs 
(SCDs), however, may need to include effect size measures in their results 
to illustrate the quantitative effects of the interventions on reading out-
comes. Implications for future research and practice are discussed. 
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IntroductIon

The number of students aged between 3 and 17 identified with emotional 
and behavioral disorders (EBD) continues to rise, with recent statistics ranging above 
7 percent of the total student population (CDC, 2021). Approximately 3.2% (i.e., 
about 1.9 million) of the same age-range students have a diagnosis for depression 
(CDC, 2021). EBD is a mental condition associated with chronic feelings of anxiety, 
depression, and challenging behaviors that can negatively impact students’ academic 
performance and social functioning (Reid et al., 2004; Stoutjesdijk, 2013). Typical 
behaviors characterizing the disorder include pervasive mood of unhappiness, hy-
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peractivity, aggression, withdrawal, and immaturity (Kauffman, 2001). According to 
research, this group of students exhibit challenging behaviors that negatively affect 
their academic performance (Kremer et al., 2016; Wagner & Cameto, 2004) and social 
skills (Garwood et al., 2017; Sullivan & Sadeh, 2014). Relative to similar age typical 
peers, students with EBD have been shown to perform approximately 2.2 grade levels 
behind in elementary school, and this gap tends to widen as they progress to high 
school (Wagner et al., 2005). One of the bigger areas of their academic weakness lies in 
reading (Nelson et al., 2004). In a study examining academic profiles of students with 
disabilities, Wagner et al. (2005) reported that students with EBD read approximately 
2.2 grades below grade level. Another study examining the academic achievement of 
k-12 students with EBD (Nelson et al., 2004) indicated that 83% of the study’s sample 
of children with EBD scored below students in the typical group on a standardized 
measure of reading skills. This gap in reading tends to widen with progression to 
higher grades where content becomes denser and more complex (McKenna et al., 
2018; Nelson et al., 2004). Given the co-occurrence of academic challenges and be-
havioral problems, delayed efforts to address the reading skills deficits for students 
with EBD may become less effective (Petersen et al., 2018; Utchel et al., 2015). 

In order to address the reading deficits of students with EBD, numerous re-
search studies examining different types of interventions have been conducted. Vari-
ous strategies have emerged as promising practices for addressing reading outcomes 
of students with EBD. For example, a prior study examining the effectiveness of re-
peated readings, error correction, and performance feedback strategies on the read-
ing fluency of middle scholars with behavioral problems, reported improvements in 
reading rate, literal, and inferential reading across all participants included in the 
study (Alber-Morgan et al., 2007). Other studies have also examined and reported 
positive effects of concept, text, and cognitive maps on the reading comprehensions 
skills among students with EBD (e.g., Blankenship et al., 2005; Stone et al., 2008). Pre-
vious reviews have also synthesized research on specific interventions. For example, 
Ryan and colleagues (2004) assessed literature on peer mediated interventions on 
the academic outcomes of students with EBD. They reported positive reading out-
comes for all types of peer mediated strategies that included classwide peer tutoring, 
cooperative learning, cross-age tutoring, peer tutoring, and peer assisted learning. 
Berner and colleagues (2010) conducted a meta-analysis of literature on the effects 
of reading instruction on reading skills of students with or at risk for EBD, in which 
they found literacy instruction to have a positive effect on the reading outcomes of 
students with EBD. Other previous reviews have also reported potentially effective 
interventions on the reading outcomes of students with EBD (e.g., Burke et al., 2015; 
Dunn et al., 2017; Garwood, 2017; Mooney et al., 2005).

Reforms in Educational Research and Move Towards EBP
Despite years of research on reading interventions for students with EBD, 

there still exists a performance gap, indicating that either students are not respond-
ing to interventions as expected, or teachers continue to use practices that are not 
empirically demonstrated to be effective (Chitiyo et al., 2020; Garwood et al., 2014). 
An existence of potentially ineffective practices in this area can be attributed to chal-
lenges associated with the processes of developing evidence-bases on the part of 
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policy makers, or challenges of finding the EBPs on the part of teachers (Cook et al., 
2009; Cook and Cook, 2011). High quality research that supports effective practices 
may be difficult to establish. Prior to the adoption of EBP approach to instructional 
practices, the quality of experimental research was rarely regulated and was mostly 
left to the determination of individual journals (Gersten et al., 2005; Horner et al., 
2005). The absence of universally agreed research quality standards potentially results 
in publications that do not address certain important methodological features such 
as reliability of data collection, implementation fidelity, and validity of measurement 
methods (Cook et al., 2014; Horner et al., 2005). Some interventions may therefore 
result from research whose methodological rigor is compromised, and therefore re-
search findings flawed or biased. 

In order to address this research-practice gap, there is increased emphasis 
for teachers to use evidence-based practices. These are interventions that have been 
demonstrated to be effective through rigorous experimental research (Cook et al., 
2008; Cook et al., 2009). To facilitate the identification of the EBP, the Department 
of Education, and other affiliated organizations (e.g., CEC, What Works Clearing 
House) have created legislations or guidelines outlining the procedures for identify-
ing EBP. Generally, EBP constitute four different criteria which are (1) studies are 
conducted using experimental designs demonstrating functional relationships be-
tween interventions and outcomes, (2) studies are of high quality, (3) each practice 
is supported by a larger quantity of studies, and (4) effects are synthetized across 
multiple studies. Regarding the use of experimental design, EBP approach requires 
researchers to use experimental designs that demonstrate strong correlations be-
tween interventions and outcomes. In special education, these designs constitute 
group and single case designs (Horner et al., 2005). Regarding the quality of studies, 
EBP requires that methodologies address all potential threat to internal and external 
validity. Administrators in special education have come up with different types of 
quality indicators (e.g., CEC, WWC) to guide assessment of the methodological rigor 
of interventions’ research. The CEC quality indicators consist of 8 methodological 
domains, which are context and setting, participants, intervention agents, description of 
practice, implementation fidelity, internal validity, outcome measures/dependent vari-
ables, and data analysis (Cook et al., 2015). The dimension of quantity of research 
requires that a single intervention be supported by at least 2 experimental studies of 
high quality. The aim is that intervention effectiveness is demonstrated by replica-
tion of the study and findings across more participants in different settings. Finally, 
studies should demonstrate, in quantitative terms, the magnitude of effects of the 
interventions on outcomes of interest using standard effect sizes. Systematic reviews 
and meta-analyses are commonly used to synthesize effects of interventions across 
multiple studies (Maggin et al., 2011; Talbott et al., 2018). 

This study focuses on the quality dimension of the EBP criteria for identify-
ing effective reading interventions. To ensure that researchers address all potential 
threats to validity, quality standards guiding research designs have been developed. A 
special issue in the journal of Exceptional Children features publications on some of 
the common standards that have been developed in special education (Exceptional 
Children, 2005, Special Issue 2). For example, Horner et al. (2005) proposed a set 
of quality indicators for assessing methods in SCDs. Gersten and colleagues (2005) 
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developed quality indicators to evaluate group and quasi-experimental research in 
special education. They suggest using a research study organizer template specifying 
“critical issues for consideration in research” (p. 149). The WWC developed a set of 
quality indicators to assess the rigor of interventions’ research in education. Using 
the WWC codes, McKenna and colleagues (2017) evaluated the methodological fea-
tures of interventions’ research on reading skills of students with or at risk for EBD. 
In their findings, they reported a need for researchers to use “stronger designs and 
place a greater emphasis on investigating the effects of reading instructional practices 
in inclusive settings” (p. 868). Although WWC quality indicators have been widely 
applauded for addressing the important elements in primary research for quality im-
provement, they focus on a few aspects of research design and evidence. 

The Council for Exceptional Children (CEC) also proposed a set of quality 
indicators for both group and SCDs specifically for special education research (Cook 
et al., 2014). The codes consist of 28 indicators divided into 8 domains: context and 
setting, participants, intervention agents, description of practices, implementation fideli-
ty, internal validity, outcome measures, and data analysis. Eighteen codes apply to both 
group and SCDs, whereas six apply only to group designs. Four codes apply to SCD 
studies only. When using CEC indicators, studies are expected to address a minimum 
number of indicators in order for them to qualify as meeting EBP standards. Proper 
application of these quality indicators allows practitioners to determine if research 
outcomes are valid and findings can be trusted for the ultimate benefit of students 
with special needs.  

Although previous reviews on reading interventions for EBD (e.g., Berner et 
al., 2010; Burke et al., 2015; Garwood et al., 2018; Joseph et al., 2009; Ryan et al., 2004) 
provide some useful insights on the interventions commonly used in this field, most 
have not evaluated the rigor of the methodological elements used in the primary 
studies, which leaves questions regarding the validity of the conclusions regarding the 
effectiveness of the interventions currently in place. The application of CEC quality 
standards to assess the methodological rigor of interventions research in reading for 
EBD will fill this gap. The purpose of this research was therefore to assess the method-
ological quality of the primary studies published between 2000 to present using the 
CEC quality standards. More specifically, the study addresses the following research 
questions: 1) What are the methodological characteristics of the primary studies in-
cluded in the review (i.e., research designs, demographic characteristics, interven-
tion types, and dependent variables)? 2) To what extent do researchers of reading 
interventions for EBD address CEC quality indicators? 3) What are the evidence-base 
classifications (i.e., EBP, Potentially EBP, Mixed Effects) of different types of interven-
tions featured in the studies?

Method

Literature Search
To identify primary studies on reading interventions for EBD, a three steps 

process consisting of database search, ancestral search, and hand-search was conduct-
ed. In the first step, an electronic databases search consisting of PsycInfo, CINAHL, 
PsycArticles, and EBSCO Management Collection databases was run using 2000 to 
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2020-year range. The following search terms were entered into the search engine: 
(AB (“emotion* behavior* dis*” OR “ebd” OR “behavior* dis*” OR “emo-

tion* dis*”)) AND (AB (“read*” OR “litera*” OR “comprehen*” OR “phon*” OR “al-
phabet*” OR “fluen*” OR “vocabulary”)).

A total of 5737 abstracts were returned consisting of 4211 journal articles. 
The rest were dissertations (895), books (564), magazines (24), CEUs (13), trade pub-
lications (4), and newspaper articles (n = 4). We limited analysis to peer reviewed 
journal articles. After removing duplicates, 3848 abstracts remained for screening. 
Two leading authors read the titles and abstracts of retrieved peer reviewed articles 
independently to determine the studies meeting the initial inclusion criteria. If crite-
ria for inclusion/exclusion could not be ascertained from reading the title or abstract, 
a full text of the article was extracted. The two reviewers independently coded the 
titles/abstracts for inclusion and compared their findings upon completion. The two 
reviewers agreed on 98% of the titles/abstracts. Articles on which the reviewers dif-
fered were discussed and a final decision for inclusion/exclusion was made in consul-
tation. A total of 21 articles met criteria for inclusion. All studies that did not meet the 
initial selection criteria were discarded

Next, an ancestral search was conducted. The primary author went through 
the references lists of literature reviews, meta-analyses, and other primary studies 
identified in the database search phase to locate any primary studies that may have 
been missed in the database search. An additional 9 articles were identified. Finally, 
a hand search of three top journals from which most studies on reading interven-
tions for EBD were located was conducted for the years 1996 to 2018. These were 
Behavioral Disorders, Remedial and Special Education, and Exceptional Children. The 
hand-search did not yield any additional articles. A spreadsheet listing all the articles 
identified across the three phases was prepared. Following application of inclusion 
criteria, a total of 30 peer-reviewed journal articles were retained.

Inclusion Criteria
Two independent coders reviewed the articles to make sure that they met the 

following inclusion criteria: (1) The studies evaluated interventions targeting reading 
outcomes of students with or at risk of EBD. If studies mentioned an academic inter-
vention without specifically targeting reading outcomes for EBD, they were excluded. 
(2) Studies had to be published in peer reviewed journals. (3) The studies were pub-
lished between 2000 and 2020. This period covers a time frame during which major 
reforms on educational policies and practices were instituted (e.g., NCLB, 2002; Race 
to Top, 2015), which resulted in significant changes in approaches to educational re-
search. Educational Research Standards reforms put forth by the What Works Clear-
inghouse (Kratochwill et al., 2010) also suggest that research older than 20 years may 
be discarded from the EBP reviews owing to changes that have taken place over the 
years. (4) The participants in the studies were identified as having or at-risk for emo-
tional and behavioral disabilities, behavioral disorders, or behavioral problems. (5) 
Studies used SCDs or group experimental designs. Studies using non-experimental 
designs (e.g., qualitative approaches) were excluded. (6) Studies were conducted in 
English. 
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Figure 1.  Literature Search

Coder Training
A graduate assistant was trained on the application of the CEC quality indi-

cators for both group and SCDs. The primary author and the graduate student read 
the CEC quality indicators article (i.e., Cook et al., 2015), discussing the individual 
codes and their scoring criteria. Thereafter, the primary author and graduate assistant 
coded two practice articles independently for training purposes. The interrater agree-
ment for the two articles was 85.7% (calculated by dividing the # of codes agreed on/
total number of codes). Disagreements on the articles were discussed until consensus 
was reached. The two coders coded an additional 3 articles independently and results 
were compared upon completion of each article (IRA = 98%). Disagreements on any 
codes were discussed until consensus was reached. Finally, the two coders coded the 
first 16 articles independently (i.e., 53% of the articles), achieving an IRA of 98.7%. 
The remaining 14 articles were split evenly and coded separately. 

Coding Procedures
Two separate codebooks denoting data for narrative analysis and quality as-

sessment were created. The first codebook denoted descriptive characteristics of the 
primary studies, which include research designs, participants’ demographic informa-
tion, independent variables, and dependent variables. The second part denoted the 
CEC quality indicators (Cook et al., 2014). The quality indicators (QIs) are divided 
into two sections consisting of (1) QIs to examine methodological soundness of the 
studies and (2) QIs for classifying the evidence base of practices on the basis of sound 
studies (Cook et al., 2014). 
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Research design codes pertained to the types of research designs used in 
the primary studies. Studies were coded as having used either SCD (i.e., reversal de-
signs, multiple baselines across participants, multiple baselines across behaviors, and 
multiple probe designs) or group design. Participants’ demographics pertained the 
demographic characteristics of participants included in the studies. These included 
number of participants, age, grade, diagnosis, gender, race, and socio-economic status 
(SES) if available. 

Independent variables codes pertained to the interventions featured in the 
studies. The subcategories included types of interventions, instructional settings, and 
treatment fidelity. Dependent variables codes referred to the specific outcomes tar-
geted in the studies. The codes were split into four categories consisting of reading 
fluency, reading comprehension, vocabulary, and phonemics. The specific dependent 
variable codes were specifically created to facilitate further investigation for modera-
tion analysis in a subsequent meta-analysis paper based on the interventions.

Quality indicators codes pertained to the CEC QIs (Cook et al., 2014). The 
QIs are divided into two sections consisting of (1) QIs to examine methodological 
soundness of the studies and (2) QIs for classifying the evidence base of practices on 
the basis of sound studies (Cook et al., 2014). The methodological soundness codes 
consist of 28 indicators divided into 8 domains consisting of context and setting, par-
ticipants, intervention agents, description of practices, implementation fidelity, internal 
validity, outcome measures, and data analysis. Eighteen codes apply to both single case 
and group design studies, whereas six apply only to group designs. Four codes are 
specifically for SCD studies only. The codes are dummy coded (Yes and No) to indi-
cate whether or not authors gave enough description of the specified elements. The 
classification codes for EBP consists of 5 categories namely 1) EBP, (2) potentially 
EBP, (3) practices with mixed effects, and (4) insufficient evidence, and (5) prac-
tices with negative effects (See Cook et al., 2014 for more detailed description of the 
codes). In order to classify the interventions across the 5 categories, we identified the 
interventions in each study, created categories for the specific types of interventions, 
and ascertained whether each intervention was supported by enough studies, partici-
pants, or effect sizes of the outcomes. 

Data Analysis 
Data analyses involved reporting the percentages of studies meeting the re-

spective QIs criteria. We entered all codes onto a spreadsheet and calculated descrip-
tive statistics using Microsoft Excel. The descriptive statistics for SCDs were listed on 
a separate spreadsheet from the group designs. Missing information was noted as 
“not reported” with the exception of information pertaining to study participants. A 
combined spreadsheet for both group and SCDs was created to calculate the aggre-
gate percentages for the quality indicators. 

Interrater agreement (IRA) on abstract coding between two coders, cal-
culated by diving the number of agreements by the total number of abstracts, was 
97.8%. Following coder training for CEC codes, the two coders coded the first 16 
articles independently (i.e., 53% of the articles), comparing their findings after each 
article. The point-by-point IRA for the 16 articles totaled 98.7% (R = 94-100). Any 
disagreements on the articles were discussed until consensus was reached. The re-
maining 14 articles were split evenly and coded separately. 
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results

The literature search resulted in the identification of 30 studies meeting in-
clusion criteria. Most studies (73%; n = 22) used SCDs, whereas 27% (n = 8) used 
group designs. Researchers using SCDs used mostly multiple baseline design across 
participants (MBD-P; 95%, n = 21) followed by multiple probe design (MPD; 5%, n 
= 1). 

Participants’ demographics. There were on average, 4 participants across 
the 22 SCDs (R = 1 – 7), and 48 participants in the group designs (R = 5 – 171). In 
studies that reported participants’ sex (83%; n = 25), participants were dominantly 
male (80%, n = 121) compared to females (20%, n = 38). A fair number of the stud-
ies (27%, n = 8) featured only male participants, whereas only one study featured 
female participants only. Information regarding participants’ gender and age was not 
reported in 17% (n = 5) and 20% (n = 6) of the studies respectively. Information re-
garding participants’ grade levels was reported in 70% (n = 21) of the studies, and of 
these, 38% (n = 8) targeted k – 3, whereas 57% (n = 12) targeted grades 4 and above. 
Although this review primarily targeted studies involving students with or at risk for 
ED/EBD, some studies also featured participants with comorbid conditions. Studies 
that included participants with or at risk of ED/EBD only constituted 70% (n = 21) 
of the studies, whereas 33% (n = 10) of the studies featured comorbid disabilities. 
Comorbid diagnosis that featured more frequently included speech language impair-
ment (SLI; 40%, n = 4), ADHD (50%, n = 5), OHI (30%, n = 3), and LD (20%, n = 2). 

Settings and intervention agents. Interventions in 63% of the studies (n = 
19) were administered in self-contained or special education classrooms, whereas in-
terventions in 13% of the studies (n = 4) were conducted in general education class-
rooms. Interventions in 27% (n = 8) of the studies were conducted in settings other 
than self-contained or special and general education classrooms. These included ju-
venile correctional facilities and specialized or residential treatment centers. Regard-
ing intervention agents, teachers, tutors or instructors served as the treatment agents 
in 67% (n = 20) of the studies, whereas researchers and graduate students delivered 
instruction in 23% (n = 7) and 13% (n = 4) of the studies respectively. 

Type/categories of interventions. Curriculum-based interventions involve 
changes in reading materials, content, or scripted teaching procedures. These meth-
ods were used in 50% (n = 15) of the studies. Practices used in curriculum-based 
methods included corrective reading, story/text/concept mapping, phonological 
awareness training for reading (PATR), stepping-stones to literacy, and other con-
tent-based reading programs (e.g., Scott Foresman Kindergarten, Orton Gillingham, 
and Great Leaps reading program). Instruction-based approaches involved meth-
ods of content administration or pedagogy, and these were used in 50% (n = 15) of 
the studies. Instruction-based methods included repeated reading/error correction/
performance feedback, direct instruction, PALS, choice antecedent instruction, self-
graphing/self-regulated, and stimulus or reward-based methods.

Dependent measures. Most studies evaluated multiple types of reading 
skills. A preliminary analysis of the reading outcomes across the 30 studies revealed 
three main categories: phonics/phonological awareness, oral reading fluency, and 
comprehension. The most targeted reading outcomes were oral reading fluency, 
which featured in 77% (n = 23) of the studies, followed by phonological awareness 
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(70%; n = 21), and comprehension (37%; n = 11) respectively. The most targeted 
phonological principles included phonemic blending or segmentation (48%, n = 10), 
nonsense word fluency (48%, n = 10), letter naming fluency (38%, n = 8), initial 
sound fluency (38%, n = 8), and vocabulary (19%, n = 4). The skills acquisitions were 
measured as the number of phonemes, nonsense words, or letter sounds read per unit 
of time. Likewise, oral reading fluency in most studies was assessed by measuring the 
number or words and/or errors made per unit of time. Comprehension reading skills 
were assessed mostly through story retelling, summarization of passage main ideas, 
and responses to comprehension questions based on read passages. A summary of 
results for the narrative analysis are displayed in Table 1.1

Quality Assessment
The 30 studies were evaluated for methodological rigor using the CEC qual-

ity indicators (Cook et al., 2015). Most studies (i.e., 93%; (n = 28) provided detailed 
description of the study context and settings. Two studies that failed to address this 
indicator, and these stated the settings in which the participants were trained without 
describing the essential settings elements in which the interventions were adminis-
tered. Although a few studies did not report the participants’ ages or gender (i.e., 10% 
and 13% respectively), all studies stated at least two of the demographic characteris-
tics indicated in the CEC guidelines. Authors in all studies (100%; n = 30) described 
the participants’ diagnosis. However, 3% (n = 1) did not describe the diagnostic cri-
teria used in ascertaining the participants’ conditions.  

Intervention agent. Most studies (93%; n = 28) stated the roles of the inter-
vention agents; however, 27% (n = 8) did not describe the training procedures or nec-
essary qualifications required for the implementation of interventions. In the studies 
addressing specific training needed to administer interventions (73%; n = 22), most 
authors stated the qualifications of the interventionists (e.g., special education teach-
ers, graduate students in special education or related fields), which was enough to 
indicate the training required to administer the interventions. Regarding description 
of independent variables, most studies (100%; n = 30) described the implementation 
procedures for the interventions, including intervention components, instructional 
behaviors, manualized/scripted procedures, and dosages. Authors in all studies also 
described the materials used. The majority of the studies (40%; n = 12), however, did 
not evaluate the social validity or consumer satisfaction with the interventions. 

Fidelity.  The CEC standards require that implementation fidelity for the 
interventions be assessed using three criteria: adherence, dosage, and scope. In order 
to meet the adherence criterion, researchers are expected to provide evidence about 
intervention agents’ adherence to written down procedures (e.g., checklists), and this 
information was reported in 87% (n = 26) of the studies. The code on dosage assessed 
implementation fidelity pertaining to duration or frequency of intervention (or par-
ticipants’ exposure to intervention). This was reported in 97% (n = 29) of the studies. 
Scope assessed fidelity on two dimensions, namely consistency of fidelity assessment 
throughout the intervention period and assessment of each intervention agent’s ad-
herence to procedures. Authors reported quantity of sessions in which treatment fi-
delity was assessed in 97% (n = 29) of the studies. 
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Internal validity codes consisted of 5 elements to assess whether or not the 
independent variables were under the direct control of the researchers, and whether 
they were responsible for the observed change in the dependent variable(s). Evidence 
regarding functional control was reported in all studies (100%; n = 30). Baseline/
control detail and integrity pertaining the description of baseline and control proce-
dures and integrity was sufficiently reported in 97% of the studies (n = 29) 

The QI on internal replication pertained to SCD only and required authors 
to provide at least 3 demonstrations of experimental control at three different times. 
Graphs in 32% (n = 7) of SCD studies did not adequately demonstrate internal rep-
lication in accordance with this standard. Of these studies, 5% (n = 1) had some but 
not all graphs meeting this indicator. Twenty-seven percent (n = 6) of the SCDs did 
not address this indicator in all of the graphs presented in the studies. Most such 
studies provided three tiered MBDs, but data collection across the baselines were not 
concurrent. Other studies (e.g., Lane et al. 2001; Lane, Little et al. 2007; Wehby et al., 
2005) used multiple baseline designs with only two tiers, thereby lacking evidence for 
replication of effect.

SCD graphs in 73% of the studies (n = 16) had appropriate baselines (i.e., 
stable trend, with at least three data points). The studies that failed to address this 
indicator had insufficient data points (i.e., less than 3 data points) in some tiers of the 
MTDs or had non-concurrent data collection sessions in different baselines. The QI 
on adequate control assessed whether authors addressed all common threats to in-
ternal validity (e.g., history, maturation, temporal precedence). In SCDs, this quality 
indicator was met if studies had well designed reversal, multiple baselines, or alternat-
ing treatment designs. Graphs demonstrated adequate control of the interventions 
in 59% (n = 13) of the SCDs, whereas 41% (n = 9) demonstrated partial control.  
The studies that partially addressed this indicator either had baselines with inad-
equate data or insufficient baseline phases to demonstrate predictability in future 
responding. 

Internal validity for group designs was further assessed using 3 additional 
codes, namely random allocations, overall attrition, and differential attrition. Ran-
dom allocations required researchers to demonstrate random assignment of par-
ticipants between experimental and control groups. This indicator was addressed in 
all group designs (100%; n = 8). Regarding attrition and differential attrition, the 
authors are required to report the number of participants that defaulted from the 
study before the end, and the procedures that were followed in replacing their data 
in analysis respectively. Authors disclosed information about attrition or completion 
rate of participation by participants as well as differential attrition in 75% (n = 6) of 
group design studies respectively.

Outcome measures consist of 6 codes designed to measure the effect of the 
interventions on target outcomes. The 6 codes consist of importance, description, 
total effect, frequency, reliability, and instrument validity.  Under importance, au-
thors are expected to provide information regarding social significance of the out-
come variables. Authors addressed social importance of dependent variables in all 30 
studies. Most authors provided such information in the introduction sections, or they 
evaluated the dependent variables using social validity measures in the form of ques-
tionnaires or checklists. Authors in all the studies (i.e., 100%; n = 30) also provided 
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detailed description of the outcome variables and the total effect of the interven-
tions on the outcomes. The measures of effect featuring in group designs consisted 
of standardized mean differences (e.g., Cohen’s d) and Pearson’s coefficient. SCDs 
illustrated effects by using visual analysis, which met the criteria for this indicator. Re-
liability procedures for the measurement of outcome variables were described in 97% 
(n = 29) of the studies. Effect sizes were computed and reported in all group designs 
(i.e., 100%; n = 8). Visual presentation of results through graphs was provided in all 
SCD studies. The summary of results for quality assessment are presented in table 1.2. 
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Table 1.2. Summary of Quality Indicators

Quality Indicator SCD (%) GD (%)
1.1 Context and Setting 100 75

Participants
2.1    Description 100 100
2.2    Status 100 100

Intervention Agent
3.1    Role 91 100
3.2    Training 73 88

Description of IV
4.1    Procedures 100 100
4.2    Materials 100 100
4.3    Acceptability 68 50

Fidelity
5.1    Adherence 96 75
5.2    Dosage 100 88
5.3    Scope 100 88

Internal Validity
6.1    Manipulation 100 100
6.2    BL/control detail 95 100
6.3    BL/control integrity 95 100
6.4    Random Allocations 100
6.5    Internal replication2 68
6.6    Appropriate baseline2 73
6.7    Adequate control2 59
6.8    Overall Attrition 75
6.9    Differential Attrition 75

Outcome Measures
7.1    Importance3 100 100
7.2    Description 100 100
7.3    Total effect 100 100
7.4    Frequency2 100 100
7.5    Reliability 100 100
7.6    Instrument Validity 100
8.1    Data analysis Methods 100
8.2    Graph 100
8.3    Suitability of Effects 100
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Evidence Based Practice Classifications. The interventions featuring in the 
30 studies were analyzed and divided into categories consisting of interventions shar-
ing similar features or characteristics. In total, 6 categories of interventions appeared. 
These are corrective reading, concept/story mapping, direct instruction, feedback 
based, peer mediated, and phonological awareness. All categories, except concept/
story mapping met the classification for EBP. Concept/story mapping interventions 
were classified as potentially EBP. This was due to the absence of enough studies fea-
turing the interventions. The summary results for the analysis are shown in table 1.3. 

Table 1.3. Classification for Evidence Base

Reading Strategy # Of 
sound GD 

Studies

# Of sound 
SCD 

Studies

Studies 
with (-) ve 

Effects

EBP Potentially 
EBP

Mixed 
Effects

Corrective Reading 1 3 0 X
Concept Mapping 0 3 0 X
Direct Instruction 5 14 0 X
Feedback 1 3 0 X
Peer Mediated 0 4 0 X
Phonological 
Awareness

2 2 0 X

Note: All studies included in the Classification for EBP table addressed all CEC quality 
indicators. Studies that failed to address at least one CEC indicator were excluded.

dIscussIon and conclusIon

Given the need to improve learning outcomes of children with special needs, 
there has been an increased emphasis for educators to use EBP. Children with EBD 
have consistently exhibited deficits in reading, partly owing to the use of instructional 
methods that are not fully proven to be effective. The purpose of this study was to 
assess the rigor in experimental methods used in reading interventions literature for 
students with EBD. Specifically, the study used the Council for Exceptional Children 
(CEC) quality indicators to assess the extent to which researchers addressed study el-
ements that support evidence for practices. Thirty studies meeting inclusion criteria 
were scored and evaluated.

As shown in the results, most primary studies in this area are conducted us-
ing group and SCDs. The two methods renter different advantages which strengthen 
the support for EBP. During the past two decades, SCDs have constituted a signifi-
cant proportion of interventions’ studies across the fields of education, nursing, and 
healthcare (Schlosser & Sigafoos, 2006). In this review, a larger number of studies 
were conducted using SDC relative to group designs. The growing prominence of 
SCD in special education can be attribute to its effectiveness in accounting for the 
unique characteristics in children with special needs (Horner et al., 2005; Kazdin, 
2010). Furthermore, group designs require large amounts of resources, which may 
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prove costly for researchers (Handley et al., 2018). SCDs target limited participants, 
thereby limiting the amounts of resources needed to conduct the studies. SCDs also 
enable detailed analysis of both responders and non-responders to interventions, as 
well as offer cost-effective ways of identifying behavioral and educational interven-
tions ideal for large scale analysis. Furthermore, although group designs have been 
credited for their strong inclination on using well established statistical methods to 
assess effect sizes of interventions, they tend to mask individual differences among 
participants, thereby limiting the important knowledge regarding the effectiveness 
of interventions on outcomes of students with unique needs (Horner et al., 2005). 
SCD on the other hand address such limitations by focusing analysis entirely on a few 
units/participants, targeting specific limited outcomes. 

Quality assessment of the studies revealed some strengths and weaknesses 
across the literature. The description of study context (e.g., participants demograph-
ics and settings) is paramount in providing the evidence that the study was conduct-
ed in the context relevant to the investigation. Most studies provided the minimum 
necessary details for the description of the various study elements, including the 
participants’ demographics, status, and study settings. Almost all studies described 
the important participants’ demographic information like age, gender, and diagno-
sis. However, although the target for this study was EBD, the participants featured 
in some studies (32%; n = 9) had comorbid conditions, which may complicate the 
interpretation of interventions effectiveness based on the wide range of participants’ 
characteristics. However, the other conditions observed in participants (e.g., ADHD, 
learning disability) have been shown to frequently co-occur with EBD (Bunford et al., 
2015; Rock et al., 1997; Spreen, 1989). Most interventions for EBD often address the 
other identified conditions (Bunford et al., 2015). 

The types of reading interventions used across studies were generally well 
described. The practices most commonly used included repeated readings, correc-
tive reading, peer mediated strategies, and teacher direct instruction. In most studies, 
authors used more than a single practice, often targeting different types of reading 
skills as well. None of the studies, however, conducted separate component analysis 
to show the disaggregated effectiveness of different intervention components, which 
may make it difficult to ascertain what parts of the interventions were associated 
with what proportion of the observed changes in outcomes. Results across all studies 
were clearly disaggregated for dependent variables. The effectiveness of the interven-
tions on different specific outcomes in SCD were visually depicted, which made it 
easy to see which reading outcomes responded most to the interventions. The studies 
also generally described the implementation procedures for the interventions well 
enough, as well as the measures for implementation fidelity. 

In order to establish EBP, one of the requirements pertains to researchers’ 
ability to demonstrate experimental control of interventions (i.e., the evidence that 
the intervention was responsible for the observable change in the dependent vari-
ables). As shown on the indicators, authors in most studies described the internal 
validity procedures in sufficient details (i.e., manipulation, baseline control, baseline 
integrity). However, some SCD studies failed to adequately address the standards on 
internal replication, appropriate baseline, and adequate control. In most such stud-
ies, researchers did not allow for sufficient replication of the interventions following 
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baselines. In studies that used multiple baseline designs, some had two instead of 
three tiers, the minimum number required to demonstrate replication of the inter-
ventions. Furthermore, even though the CEC requires that baseline and treatment 
phases have at least 3 data points, more is always better to establish evidence that 
level of responding would not change unless the intervention is introduced. In group 
designs, reporting attrition is essential to provide evidence that researchers put in 
place procedures to combat this, thereby maintain confidence in the efficacy of the 
intervention. Of the 8 group design studies, only 2 did not report any information 
regarding attrition. The studies that reported attrition had 100% completion rates, 
thereby strengthening the evidence of the interventions’ efficacy. Even if there are no 
participants leaving the study before completion, it is always necessary to report this 
for clarification’s sake. 

Regarding description of the study outcomes, authors in all studies de-
scribed the procedures used in measurement of dependent variables as well as their 
social validity in sufficient details. However, although all studies provided enough 
data to compute effect sizes, only a few computed the effect sizes of the interventions 
on the outcomes. For a long time, there was no consensus amongst SCD researchers 
regarding the appropriate methods to use for measuring effects. Even though this has 
been the case, computation of mean percentages may provide some help in quantify-
ing the effectiveness of interventions. Furthermore, some commonly applied meth-
ods of measuring effects in SCDs (e.g., PND and Tau U) do not require multiple par-
ticipants. Researchers may improve their presentation of evidence by supplementing 
visual analyses with these methods.

When interventions were assessed for EBP, most interventions met the clas-
sification for EBP, whereas only one met classification for Potential EBP. Although 
there were not a lot of studies featuring the respective interventions, each interven-
tion category had the minimum required number of studies supporting the inter-
ventions. Direct instruction strategies featured the most, and positive effects were 
reported across the studies featuring the methods. Direct instruction has a long-
documented history of efficacy. However, teachers of students EBD often experience 
challenges administering instruction due to the problem behaviors exhibited by this 
group of students.  The large volume of literature supporting direct instruction, how-
ever, demonstrates this method to be an effective approach in addressing academic 
needs of children with EBD. Peer mediated strategies also featured frequently and 
were classified as EBP. Again, peer mediated intervention strategies have a long his-
tory of effectiveness when used with typical students and students with other learn-
ing disabilities. The various formats of peer mediated strategies that featured across 
the studies provide a wide range of choices that instructors can use to fit their re-
spective circumstances. The other strategies that featured more frequently include 
corrective reading and concept mapping. Although there were sufficient studies to 
support these strategies, the variations in the strategies across the studies may make 
their interpretation under one bracket complicated. Future research on these strate-
gies may be necessary to further strengthen their efficacy.



Learning Disabilities: A Contemporary Journal 21(2), 133-157, 2023

152

IMplIcatIons and dIrectIons for future research

The application of quality indicators denoting methodological rigor in in-
terventions research is important in guiding researchers on the best practices for car-
rying out research procedures to address any potential threats to reliability and valid-
ity, and to improve the confidence interventions research findings. The CEC quality 
indicators are very comprehensive as they cover the important aspects of experi-
mental research. Addressing the quality indicators is therefore likely to improve the 
overall quality of the studies as well as the confidence with which the findings from 
the studies can be trusted. Judging from the findings on quality indicators applied 
in this review, several studies on reading interventions for students with EBD make 
an important contribution to the evidence base for literacy interventions. However, 
interpretating the efficacy of some interventions may be difficult if the interventions 
include many components without disaggregating the effects attributed to the differ-
ent components. Future researchers may consider ways to narrow down their focus 
to specific interventions so that their effectiveness is not conflicted with more varied 
components. Researchers utilizing SCD methods can incorporate designs that exam-
ine individual intervention components separately. Research on component analysis 
suggests many different ways of achieving this (Krasny-Pacini & Evans, 2018; Ward-
Horner & Sturmey, 2010). A few studies using SCDs also failed to adequately address 
quality indicators on internal replication, appropriate baseline, and adequate control 
either because their graphs had less than 3 tiers, insufficient datapoints in the respec-
tive phases, or concurrent data collections across tiers in multiple baseline designs. 
Future research can therefore improve their designs by incorporating these elements. 
SCDs meeting CEC standards should include at least three data sessions in each phase 
to establish a stable trend (Kratochwill et al., 2010). However, this is not a golden 
standard anymore since three data points are not enough, especially if there is high 
variability in the data (WWC, 2017). Future researchers may consider including more 
data sessions in each phase in order to establish more stable trends. Furthermore, 
future researchers using SCDs may improve their studies by computing effect sizes to 
supplement visual analysis (Barton et al., 2017). 

Overall, the failure to identify sufficient studies fully supporting the evi-
dence base for most interventions (see table 1.3) implies a need for more research 
in the future. Only direct instruction intervention had a sufficient number of studies 
supporting its efficacy as an EBP. However, direct instruction can be broad, involving 
several varied strategies. Teachers using this strategy may need to pay particular at-
tention to specific components that can results in improved outcomes for students. 
Interventions that classified as potentially EBP (i.e., corrective reading, corrective 
feedback, and phonological awareness) may constitute the current best practices in 
supporting reading for students with EBD. More research targeting these strategies 
may help to strengthen their case.
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