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Abstract
This systematic review and synthesis summarizes intervention research for Grade 
K-12 students with a reading difficulty and co-occurring inattention to identify (a) 
the relevant intervention literature base, (b) the student, study, and intervention 
characteristics of these studies, (c) the effects of these interventions on reading 
and behavior outcomes, and (d) the collateral impact of reading interventions and 
behavior interventions on behavior outcomes and reading outcomes, respectively. 
Our search process yielded 14 eligible studies. Findings suggest that word reading 
instruction is associated with improved word reading outcomes and self-monitoring 
and function-based interventions are associated with improved student behavior. 
No study measured a collateral effect for reading or behavior interventions. Future 
reading intervention research is needed to better understand how to improve the 
reading and behavior outcomes for Grade K-12 students with a reading difficulty and 
co-occurring inattention. A PRISMA-compliant abstract can be found at https://​osf.​
io/​5v8ke/?​view_​only=​d78b4​cdc7e​b946a​e997d​f91e0​8fe28​09.

Keywords  Special education · ADHD · Learning disability · Reading · Behavior

Introduction

The relationship between attention-deficit hyperactivity disorder (ADHD) and 
co-occurring reading difficulties (RD) as well as other behavior disorders (e.g., 
oppositional defiant disorder; conduct disorder) is well cited in the literature. 
Currently co-occurrence rate estimates between ADHD and RD range from 
15 to 40% (Goldston et  al., 2007; Sexton et  al., 2012; Willcutt & Pennington, 
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2000; Willcutt et  al., 2005) and ADHD and behavior disorders range from 20 to 
65% (Kadesjo et al., 2003; Pliska, 1998; Posner et al., 2007; Wilens et al., 2002). 
When students have co-occurring RD and ADHD (RD + ADHD), they are likely 
to experience greater difficulty in reading than students with only RD and more 
inattention and social impairments than students identified with only ADHD (Lyon, 
1996; Mayes & Calhoun, 2007a, b). Therefore, it is not surprising that students with 
RD + ADHD are at increased risk of challenges in long-term educational, social 
(e.g., ability to make friends), behavioral, and emotional functioning (Carroll et al., 
2005; Karande et al., 2009; Wei et al., 2014).

Compared with hyperactivity, the inattentive subtype of ADHD (e.g., lack focus; 
engage in off-task behavior) is more common and has a stronger negative association 
with reading outcomes (e.g., Lin et  al., 2013; MacDonald et  al., 2021; McGrath 
et  al., 2011; Willcutt, 2012; Willcutt et  al., 2012). When students with or at risk 
for co-occurring RD and inattention (RD + Inattention) receive reading interventions 
designed for students without behavior difficulties, they are at a greater risk of 
“treatment resistance,” characterized by reading difficulties continuing despite 
receiving a reading intervention (e.g., Macdonald et al., 2021; Roberts et al., 2021). 
Unfortunately, school-based intervention research provides little guidance on how 
to best support students with RD + Inattention during reading instruction to improve 
reading and behavioral outcomes. Additionally, many schools address reading and 
behavior difficulties in isolation (Briesch et al., 2020; Burns et al., 2012; Freeman 
et  al., 2015), despite evidence suggesting greater efficacy of combined programs. 
To increase the likelihood that students with co-occurring RD and challenging 
behaviors (including inattention) will respond to reading instruction, interventions 
could address both reading and behavioral outcomes simultaneously (e.g., 
Macdonald et al., 2021; Roberts et al., 2020; Tamm et al., 2017). Currently, there is a 
lack of evidence to suggest that reading-only interventions without behavior support 
are associated with improvements in behavior (i.e., collateral effect of reading-only 
intervention on behavior outcomes), or that behavior interventions without reading 
support are associated with improvements in reading outcomes (i.e., collateral effect 
of behavior-only intervention on reading outcomes). Overall, research in this area 
is limited (Cook et al., 2012; Roberts et  al., 2015, 2020; Tamm et al., 2017), and 
schools need guidance in identifying effective interventions to improve both reading 
and behavior outcomes for students with RD + Inattention (e.g., Macdonald et  al., 
2021; National Center on Intensive Intervention, 2013; Roberts et al., 2020, 2021). 
Synthesizing interventions for this population can provide valuable insight regarding 
effective instructional practices.

Reviews for School‑Based Interventions for Students with Inattention

To date, no systematic review has been conducted on interventions for students 
with inattention or only the inattentive subtype of ADHD, although several 
reviews have focused on academic interventions for students with ADHD in 
school settings using a single-case design (SCD) methodology (Harrison et  al., 
2019), group design (Roberts et  al., 2020), or a combination of methodologies 
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(Stewart & Austin, 2020). First, Roberts et  al. (2020) reviewed group design 
reading or behavior interventions for Grade K-12 students with co-occurring RD 
and behavior difficulties (e.g., externalizing behaviors, internalizing behaviors, 
ADHD). Roberts et  al. (2020) identified four intervention studies that included 
students with RD + ADHD. Two of these studies examined validated reading 
curricula with and without behavior support for elementary students, the 
third investigated effects of game-based instruction with and without reading 
instruction for sixth graders, and the fourth study taught students in Grade 
7–10 with co-occurring reading, ADHD, and behavioral disorders how to 
summarize science text with no behavior support added. Each of the three studies 
implementing a behavior support used a different intervention (e.g., game-based 
instruction, daily report cards), which is not surprising given the lack of consensus 
in the field on how to best support student behavior during academic instruction. 
Across these four studies, reading interventions led to improvements in reading, 
and behavior interventions led to improvements in behavior. The authors found 
no evidence of collateral impacts (i.e., reading interventions improving behavior 
and behavior interventions improving reading).

Harrison et al. (2019) conducted a meta-analysis with 27 classroom-based SCD 
interventions for students with ADHD. This review did not require students to have 
a co-occurring academic difficulty (e.g., RD) and did not report the co-occurrence 
of other disabilities (e.g., behavioral disorders, learning disabilities). Characteristics 
of these interventions were as follows: ten self-management (i.e., self-assessing 
and self-recording one’s behavior or academic performance; ES = 0.93), nine 
instructional (i.e., teach a skill; ES = 0.87), seven consequence-based (ES = 0.67), 
and one antecedent-based (ES = 0.97). Similar to Roberts et  al. (2020), Harrison 
et al. (2019) found the impact of the behavior support interventions to be positive 
(mean effect size of 0.87), with a range of intervention categories (e.g., instructional, 
self-management) and intervention descriptions within each intervention category 
(e.g., Six different self-management interventions [e.g., technology-based self-
monitoring, classwide self-management, self-management with peer monitoring]). 
Disaggregated reading outcomes were not available in this review.

Finally, Stewart and Austin (2020) conducted a synthesis of reading interventions 
for students in Grade 4–12 with or at risk for ADHD, although students were not 
required to demonstrate an RD. Of the 16 studies they synthesized, 14 used SCD, 
and two used group design. This synthesis was focused on reading outcomes from 
reading interventions and did not investigate or report behavior outcomes. Findings 
indicated that effect sizes ranged from -0.06 to 2.63 across interventions featuring 
computer-based instruction (k = 2), self-regulated strategy development with 
additional components (k = 5), self-monitoring or goal setting (k = 3), and other 
strategies (k = 4; e.g., different colored ink during reading, graphic organizers). The 
authors reported frequent use of self-regulated strategy development and main idea 
and summarization techniques. They also noted a lack of vocabulary interventions 
for this population. Furthermore, the authors noted that many students had ADHD 
with a co-occurring behavior disorder or learning disability but did not report the 
percentage of students that had the co-occurring disabilities. As in the other reviews, 
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the authors highlighted the need for more intervention research to support the 
reading outcomes of students with ADHD.

Findings from these reviews (Harrison et  al., 2019; Roberts et  al., 2020; 
Stewart & Austin, 2020) extend those of earlier reviews (e.g., Chronis et al., 2006; 
DuPaul et al., 2012; Jitendra et al., 2008; Reid et al., 2005) that demonstrated the 
potential benefits of academic and self-management interventions on improved 
students’ academic outcomes. Furthermore, these findings support the value of 
antecedent- and consequence-based behavior interventions and self-management 
interventions in improving behavior outcomes (e.g., DuPaul et al., 2012; Harrison 
et  al., 2019), although given the range of reading (e.g., SRSD, main idea and 
summarization) and behavior support (e.g., antecedent-based, self-management) 
interventions, the process for choosing the appropriate intervention for a given 
student with ADHD was unclear. Of these reviews, only Roberts et al. (2020) and 
Stewart and Austin (2020) reported or described reading interventions or reading 
outcomes. The other reviews presented academic interventions and outcomes 
as an aggregate and did not disaggregate based on content area (e.g., reading, 
mathematics). Furthermore, even though many school-based interventions for 
students with ADHD use SCD methodology, there has yet to be a systematic 
review of SCD research for students with RD + ADHD.

Single‑Case Design Studies

As summarized by Horner et al. (2005), SCDs are an experimental design, whose 
characteristics are well-aligned with special education research. First, the focus of 
SCDs on individual students allows for analysis at the individual level. This level 
of analysis facilitates detection of those who do and do not adequately respond to 
an intervention or independent variable (e.g., treatment resistance). Next, SCDs 
have practical benefits such as small samples of students, potential for multiple 
replications, and use in real-world settings (e.g., classrooms). Finally, SCDs can 
be a cost-effective approach to produce reliable evidence for identifying effective 
interventions; these findings can then be instrumental in justifying costlier 
randomized controlled trails. However, the benefits of SCDs diminish when 
studies lack methodological rigor.

Fortunately, the overall quality of SCD studies has improved over time 
(Harrison et  al., 2019). To assist researchers in determining adequate research 
quality, the What Works Clearinghouse (WWC; Institute of Education 
Sciences [IES], 2020), has established methodological and design guidelines. 
Through these guidelines (IES, 2020), studies can receive one of the following 
designations: Meets WWC SCD Standards without Reservations, Meets WWC 
SCD Standards with Reservations, or Does Not Meet WWC SCD Standards. 
Researchers and practitioners may use these guidelines to evaluate individual 
SCDs for methodological rigor and thus, interpretability of findings. These WWC 
guidelines are widely used in systematic reviews to evaluate individual study 
quality (e.g., Cho Blair et al., 2021; Harrison et al., 2019; Roberts et al., 2020), 
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and applying these criteria can provide valuable context to interpret intervention 
findings and areas for further investigation.

Purpose and Research Questions

Researchers have stated a need to better understand and identify effective 
practices to support reading and behavior outcomes for students with 
RD + Inattention (Macdonald et  al., 2021; Roberts et  al., 2015, 2020; Tamm 
et al., 2017). Therefore, the present study will extend previous recent reviews in 
the following ways. First, this study builds on Roberts et  al.’ (2020) synthesis 
by investigating SCD studies, a particularly useful design for special education 
intervention research. Second, this study builds on Stewart and Austin’s (2020) 
synthesis by including younger students in Grades K-3, who may benefit from 
specific supports in learning foundational reading skills. Third, this study 
builds on Harrison et  al. (2019) by specifically investigating reading outcomes. 
Finally, this study extends both Stewart and Austin (2020) and Harrison et  al. 
(2019) by including students who are inattentive, but not hyperactive, as neither 
of these two reviews included students who only demonstrated the inattentive 
subtype of ADHD. Together, these extended inclusion parameters will provide 
a comprehensive scope of intervention research for school-age students with 
co-occurring reading and attention difficulties.

To do so, we first conducted a systematic review to identify relevant studies 
for this sample of students. From the identified studies, we sought to answer the 
following research questions: (1) what are the student (e.g., grade, disability), 
study (e.g., sample size, study design), and intervention (e.g., group size, 
implementer) characteristics?, (2) what are the effects of reading interventions 
on reading outcomes, behavioral interventions on behavioral outcomes, and 
combined reading and behavioral interventions on reading or behavioral 
outcomes?, and (3) what are the collateral effects of reading interventions on 
behavior outcomes and behavior interventions on reading outcomes?

Method

Search Procedures

The search process had three steps: electronic database search, ancestral review, 
and hand search. Each step was independently completed by two graduate students 
in a college of education. The first author trained the two graduate students to 
reliably conduct an electronic database search, ancestral review, and hand search. 
In this training, the first author described each step of all search procedures to the 
graduate students. Graduate students needed to achieve 90% reliability with the 
first author on identified articles in each step of the following search processes 
(i.e., electronic database search, ancestral review, hand search). Reliability was 
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calculated by dividing the number of correctly identified articles by the total 
number of correct articles possible. After meeting the 90% reliability standard, 
the first author and two trained graduate students independently completed each 
step of the search process.

Inclusion Criteria

We included studies in our analysis that met all the following criteria in the area 
of participants, intervention characteristics, and study design.

Participant Characteristics  The participants needed to be identified as Grade K-12 
students with RD + Inattention. Various labels of with or at risk for a co-occurring 
RD and inattention were accepted. To identify students with RD, students could 
be identified through school (e.g., teacher nomination, school identified RD) or 
researcher (e.g., systematic reading screening process) eligibility processes. Addi-
tionally, students met the RD criteria if baseline reading data indicated RD (e.g., 
below benchmark on a norm referenced measure). Students did not meet the RD 
criteria if the study reported participants having a learning difficulty or disability 
not specific to reading (e.g., Whitford et al., 2013). To identify students with inat-
tention, labels were accepted that conveyed that a student had inattention, with 
or without a co-occurring behavioral disorder (e.g., conduct disorder, EBD). We 
did not require that students have a clinical diagnosis of the inattention subtype 
of ADHD, because students with subclinical levels of inattention are also at an 
elevated risk of academic deficits (Kirova et al., 2019). Students with co-occurring 
intellectual disabilities, autism, or pervasive developmental disorder – not other-
wise specified were excluded from analyses.

Intervention Characteristics  The intervention needed to be delivered in English 
and include either reading instruction (e.g., word reading, fluency, comprehen-
sion) or a behavior intervention (e.g., social skills, self-monitoring) as an inde-
pendent variable. The study also needed to measure either a reading (word reading, 
comprehension) or behavior (e.g., on-task behavior, disruptive behavior) outcome. 
Finally, the intervention needed to occur in a school (e.g., normal school hours, 
after school, summer school, juvenile justice facility), home, or clinical setting.

Study Characteristics  The study needed to use a SCD, meet or meet with reser-
vations the WWC determinants of study quality standards (IES, 2020), and have 
a minimum of three opportunities to demonstrate an effect with K-12 students 
with RD + Inattention participants on reading or behavior outcomes. For example, 
Shimabukuro et al. (1999) used a multiple baseline across reading, writing, and 
math content areas and measured reading in the reading setting, but not in math or 
writing settings. In this example, there was only one opportunity for a demonstra-
tion of effect in reading, so the reading outcome from this study was not included 
in our analyses. However, in this same study, Shimabukuro et al. (1999) also meas-
ured behavior (i.e., engagement) across the three content areas, resulting in three 
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opportunities for a demonstration of effect in behavior, and thus this outcome was 
included in our analyses. In another example, we excluded Ennis’s (2016) multi-
ple baseline across participants study, as there was only one K-12 students with 
RD + ADHD participant, and therefore, only one opportunity for a demonstration 
of effect. Finally, all studies were published in peer-reviewed journals from Janu-
ary 1, 1975, through January 31, 2022, to reflect the time period since the Edu-
cation for All Handicapped Children Act (later reauthorized as Individuals with 
Disabilities Education Act) was signed into law.

Electronic Database Search

An electronic search of the databases ERIC and psycINFO used the following 
combination of search terms: (read OR reading OR phonics OR "phonological 
awareness" OR "phonemic awareness") AND ("behav* disorder" OR "behav* 
disturbance" OR "behav* disability" OR "behav* difficulty" OR "problem 
behav*" OR attention* OR hyperactive OR hyperactivity OR ADHD OR "inter-
aliz* behav*" OR "externaliz* behav*" OR "emotional disturbance" OR "emo-
tional disorder" OR "emotional and behav*" OR "social skills" OR "behav* 
concern*") AND (instruction OR intervention OR treatment OR medicat*) AND 
(student* OR child OR adolescent). The electronic database search identified 
4105 articles. After reviewing all identified article abstracts for characteristics 
that could exclude a given study (e.g., research design other than SCD, partici-
pants were not in grades K-12), 4,011 studies were excluded. We reviewed the 
full text of 94 studies and excluded 86 studies for the following reasons: the study 
did not include K-12 students with RD + Inattention; an insufficient number of 
students to establish three determinations of effect (IES, 2020; k = 56); a research 
design other than SCD was used (k = 7); the study did not meet SCD standards 
with or without reservations (IES, 2020; k = 22); or instruction was delivered in 
a language other than English (k = 1). This process resulted in eight studies from 
the electronic database search meeting inclusion criteria (Bouck et  al., 2021; 
Bruhn et al., 2016; Carroll et al., 2015; Cho & Blair, 2017; Flores & Ganz, 2007; 
Hook & DuPaul, 1999; Idler et al., 2017; Shimabukuro et al., 1999). Figure 1 out-
lines the screening process and summarizes reasons for exclusion.

Ancestral Review and Hand Search

To identify additional articles for inclusion, the reference sections of related 
syntheses were reviewed (DuPaul et al., 2012; Fabiano et al., 2009; Harrison et al., 
2019; Pyle & Fabiano, 2017; Stewart & Austin, 2020). This process generated four 
additional studies (Cullen et al., 2013; McCain & Kelley, 1994; Schmitt et al., 2009; 
Stahr et al., 2006). Next, we reviewed journals frequently publishing SCD studies 
with students with academic or behavioral difficulties and journals that included 
at least two studies already identified for this synthesis. We reviewed published 
articles within the date range of the electronic search (i.e., January 1, 1975–January 
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31, 2022) in the following journals: Behavioral Disorders, Behavior Modification, 
Education and Treatment of Children, Exceptional Children, Journal of Attention 
Disorders, Journal of Emotional and Behavioral Disorders, Journal of Learning 
Disabilities, Journal of Positive Behavior Intervention, Learning Disabilities 
Research and Practice, Remedial and Special Education, School Psychology Review, 
and The Journal of Special Education. This process generated two additional studies 
(Bruhn & Watt, 2012; Janney et al., 2013).

Coding Procedures

The first and second authors as well as two graduate students in a college of 
education coded the articles. The graduate students received training from the first 
author prior to coding. In this training, the first author described each component 
of the code sheet and then the first author and all coders coded an article together. 
As a final step, the coders independently coded an article. Coders needed to meet 
or exceed 90% exact agreement (sum of agreements were divided by the sum of 
agreements and disagreements) with the first author on each dimension (e.g., effect 
size calculation, student characteristics) prior to independent coding; all coders met 
this threshold on the first attempt. Following the training, coders independently 
double coded all articles for study and participant characteristics, study design, 
study outcomes, social validity, and WWC determinants of study quality rating (IES, 
2020). Coding discrepancies were rare, but when they did occur, they were reviewed 
and discussed until a consensus was reached.

Fig. 1   Screening and eligibility flowchart
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WWC Study Quality Determination

We evaluated study quality using the WWC determinants of study quality rating 
for SCD studies (IES, 2020). Studies received evaluations of Meets WWC SCD 
Standards without Reservations or Meets WWC SCD Standards with Reservations 
when they met the following five criteria: (a) displayed data graphically or in 
a tabular format, (b) systematically manipulated an independent variable, (c) 
reported interassessor agreement for each outcome and each phase on 20% of the 
available data and the interassessor agreement average was equal to or exceed 
80% for the entire study, (d) ensured that residual effects were not present, and (e) 
demonstrated a minimum of three demonstrations of effect over time. In addition 
to these criteria, reversal designs require a minimum of four phases, and multiple 
baseline and multiple probe designs require at least six phases. As a final review 
step, withdrawal, multiple baseline, and multiple probe designs needed five or more 
data points per phase to Meet WWC SCD Standards without Reservations or three to 
four data points per phase to Meet WWC Standards with Reservations. Alternating 
treatments designs required one to two points per phase and five or more data points 
per condition to Meet WWC SCD Standards without Reservations or four data points 
per condition to Meet WWC SCD Standards with Reservations. A more detailed 
description of the WWC determinants of study quality rating for SCD studies (IES, 
2020) can be found at https://​ies.​ed.​gov/​ncee/​wwc/​Docs/​refer​encer​esour​ces/​WWC-​
Stand​ards-​Handb​ook-​v4-1-​508.​pdf

Effect Size

We calculated Tau-U (Parker et  al., 2011b) effect sizes for each qualifying case 
within each identified study. We chose Tau-U to measure the extent to which data 
overlapped across phases at the individual level because it is a robust, recommended, 
and frequently used effect size in systematic reviews (e.g., Harrison et  al., 2019; 
Stewart & Austin, 2020; Parker et  al., 2011a). More specifically, Tau-U (Parker 
et  al., 2011b) is a nonparametric technique that compares each data point in the 
baseline phase to each data point in the intervention phase and adjusts for trends 
in data (Vannest & Ninci, 2015). Commonly used Tau-U effect size benchmarks 
are small (≤ 0.2), moderate (0.21–0.59), and large (≥ 0.6; Vannest & Ninci, 2015). 
However, given the fact that Tau-U is commonly used in systematic reviews, a 
more meaningful benchmark may be from Harrison et  al.’ (2019) meta-analysis 
on classroom-based SCD interventions for students with ADHD. This contextually 
relevant meta-analysis found effect sizes for antecedent-based, instructional (i.e., 
teaching a skill), consequence-based, and self-management interventions ranging 
from 0.67 to 0.97 (M = 0.87, SE = 0.02).

To calculate Tau-U effect sizes, we first extracted raw data from relevant graphs 
using WebPlotDigitizer (Rohatgi, 2022). Next, we entered the extracted baseline 
and intervention data points into the single-case effect size calculator (Pustejovsky 
et al., 2021). The results section provides a study-level description of the baseline 
and intervention phase data points that were compared to calculate Tau-U. In our 
reporting of behavioral data effect sizes, positive effects represent an increase in 

https://ies.ed.gov/ncee/wwc/Docs/referenceresources/WWC-Standards-Handbook-v4-1-508.pdf
https://ies.ed.gov/ncee/wwc/Docs/referenceresources/WWC-Standards-Handbook-v4-1-508.pdf
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engagement (e.g., on-task behavior, attention) or a decrease in disruptive behavior 
(i.e., disruptive behavior was reverse-coded).

Throughout our search and reporting processes, we followed the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) 
framework. A completed PRISMA checklist is available at https://​bit.​ly/​swrda​dhd_​
osf.

Results

Table 1 reports the study characteristics for the 14 SCD studies in this synthesis, 
including 76 individual effect sizes across 29 total participants. Table 2 reports the 
study Tau-U effect sizes by participant and outcome. Of the 76 effect sizes, there 
were 52 reading effect sizes and 23 behavior (i.e., direct measures of engagement 
and disruptive behavior, attention/stress survey) effect sizes. Interventions focused 
on reading (k = 5) with 40 reading effect sizes, behavior support (k = 7) with 19 
behavior effect sizes and reading with behavior support (k = 2) with 12 and four 
reading and behavior effect sizes, respectively. The reading interventions reported 
only reading effect sizes, and behavior-focused interventions reported only behavior 
effect sizes. Of the two studies that examined combined reading and behavior 
interventions, Hook and DuPaul (1999) included only reading outcomes, whereas 
Idler et  al. (2017) included both a reading outcome and an attention/stress survey 
completed after each session (i.e., student rated themselves from 0 to 100 on their 
ability to pay attention and their stress level).

All participants included in this synthesis had an RD. Co-occurring disabilities 
included inattention-only (n = 7), ADHD (n = 15), ADHD and a behavior disorder 
(e.g., emotional/behavior disorder, oppositional defiant disorder; n = 6), and 
co-occurring ADHD, a behavior disorder, and a speech and language impairment 
(n = 1). Eight studies included students in the elementary grades. The remaining 
studies included students in middle school (i.e., Grades 6–8; k = 5) or a combination 
of middle and high school (k = 1).

The group sizes of the intervention were 1:1 (k = 4), whole-class (k = 3), small 
group (i.e., 2–8 students; k = 1), computer-based (i.e., independent; k = 2), or a 
combination of group sizes (k = 4). Intervention implementers were similarly varied; 
implementers included researcher-only (k = 3), teacher-only (k = 3), parent-only 
(k = 1), or a combination of the student (i.e., self-monitoring), therapist, teacher, 
parent, computer, and/or researcher (k = 7). Finally, six studies met the WWC 
quality indicators without reservations, six studies met the WWC quality indicators 
with reservations, and two studies had outcomes within the study that met the WWC 
quality indicators without and with reservations.

Reading Interventions

Five studies described reading interventions for a total of ten participants. Four of 
the studies had an intervention targeting word reading or passage reading, and one 

https://bit.ly/swrdadhd_osf
https://bit.ly/swrdadhd_osf
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study had an intervention addressing reading comprehension and vocabulary. These 
five studies only reported reading outcomes. Three studies reported reading inter-
ventions for elementary students, and two studies reported reading interventions for 
secondary students.

Two studies (Carroll et al., 2015; Cullen et al., 2013) investigated the impact of 
a word reading intervention on word reading outcomes for elementary students. 
Carroll et al. (2015) targeted sight word learning with three different error correction 
procedures relative to a control condition (i.e., student read words without 
error correction procedures). Participants were Grade 1 students who received 
intervention in a 1:1 setting. Cullen et al. (2013) tested the effects of an interactive 
computer program with audio corrective feedback for Grade 4 students learning and 
practicing targeted sight words. This condition was compared to students reading 
words from PowerPoint slides with no feedback.

Two studies had an intervention which tested variations of passage reading 
interventions prior to answering reading comprehension questions for secondary 
students. Bouck et al. (2021) tested the effects of repeated reading interventions on 
reading comprehension outcomes of Grade 8 students in a 1:1 setting. In this study, 
there was a baseline condition of students reading a passage silently to themselves 
one time, and three intervention conditions: (a) students reading a novel passage to 
themselves two times (1), (b) students reading a novel passage aloud with a teacher 
(2), and (c) students reading a novel passage aloud with a teacher two times (3). 
In the second study, Schmitt et  al. (2009) tested two computer-based intervention 
conditions with Grade 4 students: (a) listening to a passage being read by the 
computer (students were unable to read the passage) and (b) reading a passage aloud 
while the passage was being read by the computer. These conditions were compared 
to a baseline condition of independent silent reading without a computer.

Finally, Flores and Ganz (2007) included a reading comprehension and 
vocabulary intervention titled Corrective Reading Thinking Basics: Comprehension 
Level A (Engelmann et  al., 2002). The intervention condition instruction included 
statement inferences (1), story facts (2), and analogies (3), which were added to the 
baseline phase of the Direct Instruction reading curriculum. This intervention was 
delivered to Grade 5 students in a small group setting.

Behavior Interventions

Seven studies included a behavior intervention with a total of 12 participants. Three 
studies delivered a self-monitoring intervention, three delivered an individualized 
function-based intervention, and one delivered a school-home note system. Three 
studies included participants in elementary school, and four studies included 
participants in middle school. These seven studies only included behavior outcomes.

Two of the studies (Bruhn & Watt, 2012; Bruhn et  al., 2016) tested effects of 
a self-monitoring intervention conducted in a Grade 7 general education setting 
during reading instruction, with students rotating to various reading stations 
(e.g., whole class, small group, computer). In both studies, self-monitoring forms 
addressed student behavior (e.g., be respectful) rather than academic outcomes (e.g., 
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reading accuracy) on paper (Bruhn & Watt, 2012) or an iPad (Bruhn et al., 2016). 
Shimabukuro et al. (1999) also used a self-monitoring intervention. Unlike Bruhn 
and Watt (2012) and Bruhn et al. (2016) who taught students to self-monitor their 
behavior, Shimabukuro et al. (1999) taught students to self-monitor their academic 
performance. They conducted this intervention with Grade 6 and 7 students across 
reading, writing, and math settings and used paper forms.

Three studies delivered an individualized function-based intervention (Cho & 
Blair, 2017; Janney et al., 2013; Stahr et al., 2006) based on a functional behavior 
assessment completed on each participant; interventions varied by content and 
setting. Two studies (Cho & Blair, 2017; Stahr et  al., 2006) included a function-
based intervention with one student in multiple content areas (i.e., reading, writing, 
math). The participant in Cho and Blair’s (2017) study was in Grade 6, whereas the 
participant in Stahr et al.’ (2006) study was in Grade 4. By contrast, Janney et al. 
(2013) delivered the function-based intervention to two students (Grade 1 and 2) in 
the general education setting.

Finally, McCain and Kelley’s (1994) behavior intervention for Grade 4 students 
tested two conditions: take-home notes with and without a response cost. In the 
without response cost condition, students took home a notecard stating how well 
they met their behavioral goals during reading and English language arts (based on 
the number of smiley faces earned). When students met a specified daily criterion, 
they earned a reward at home. The take-home note with response cost condition was 
identical to the without response cost condition, except students could lose smiley 
faces for inappropriate behavior.

Reading Intervention with Behavioral Supports

Two studies included a reading intervention with behavior supports; these studies 
yielded a total of 16 eligible effect sizes. In Hook and DuPaul’s (1999) study, 
students in Grade 2 and 3 read a book aloud to their parents in the home setting. 
Parents received training and coaching in error correction procedures in reading, the 
use of praise for accurate reading, and the use of positive reinforcement, time outs, 
and a token economy to support student behavior. The study by Idler et al. (2017) 
tested the effects of a reading fluency intervention for students in Grade 3–5 across 
two conditions: reading with and without mindfulness breathing. When students 
were in the reading fluency condition, they read and reread passages with feedback, 
retold the passage, listened to an adult read the passage, and graphed the number 
of words they read after the final read. When students were in the mindfulness 
breathing exercise, they practiced breathing and focusing on their breath prior to the 
reading fluency routine.

Reading Interventions on Reading Outcomes

The five reading intervention studies yielded 40 eligible reading effect sizes and 
no behavior effect sizes. Two studies investigated the effects of a word reading 
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intervention on word reading outcomes. First, Carroll et  al.’ (2015) study had 
three conditions with a Tau-U mean word reading effect size: (a) single-response 
repetition was 0.94 (SD = 0.08, range: 0.88–1.00), (b) remove and re-present was 
1.00 (SD = 0.00, range: 1.00–1.00), and (c) re-present until independent 1.00 
(SD = 0.00, range: 1.00–1.00). Second, Cullen et al. (2013) had one student with 
a Tau-U effect size on one word reading measure of 1.04.

Additionally, two studies tested variations of passage reading prior to 
completing a reading comprehension measure. Bouck et  al. (2021) compared 
effects of three conditions using two reading comprehension measures. 
Across both reading comprehension measures, the Tau-U mean effect size 
was −  0.61 for intervention 1 (SD = 0.60, range: −  1.16 to −  0.06), 0.03 for 
intervention 2 (SD = 0.62, range: − 0.77 to 0.72), and − 0.27 for intervention 3 
(SD = 1.01, range: − 1.20 to 0.68). In Schmitt et al. (2009), across two reading 
comprehension measures, the Tau-U mean effect size was 0.29 (SD = 0.67, 
range: − 0.42 to 0.69) and 0.04 (SD = 0.67, range: − 0.87 to 1.01) for the first 
and second intervention, respectively.

Finally, Flores and Ganz’s (2007) study was the only combined reading 
comprehension and vocabulary intervention. Of the four students included in the 
study, only one student met the inclusion criteria for the present synthesis. Tau-
U effect size values for the first and second reading comprehension measure, 
following intervention 1 and 2, were 0.92 and 1.00, respectively. The Tau-U 
effect size for vocabulary during the third intervention was 0.87. Across the 
reading interventions, the reading comprehension effect sizes ranged from 
− 1.20 to 1.04. The word reading Tau-U effect sizes were all positive and had 
less variability (range: 0.88–1.04).

Behavioral Interventions on Behavioral Outcomes

The seven behavior intervention studies yielded 19 eligible behavior effect sizes 
and no reading effect sizes. Three studies examined effects of self-monitoring 
interventions. For the eligible student in Bruhn and Watt’s (2012) study, Tau-U 
effect size values were 0.98 for engagement and 0.64 for disruptive behavior. For 
Bruhn et al. (2016), the Tau-U mean effect size U was 0.74 (SD = 0.17, range: 
0.62–0.86) on engagement and 0.70 (SD = 0.04, range: 0.67–0.73) on disruptive 
behavior. Finally, Shimabukuro et  al. (1999) had a Tau-U mean engagement 
effect size of 1.01 (SD = 0.03, range: 0.78–1.03).

Three studies focused on individualized function-based interventions. Cho 
and Blair (2017) had one student with a Tau-U effect size of 1.05 on engagement 
and 1.14 on disruptive behavior. Stahr et al. (2006) also had one student with an 
engagement Tau-U effect size of 0.96 in the English language arts setting and 
1.01 in the mathematics setting. Finally, Janney et al. (2013) had a Tau-U mean 
effect size of 0.97 (SD = 0.01, range: 0.96–0.97) on engagement.

The final behavior intervention was McCain and Kelley (1994). In this study, 
take-home notes with response cost outperformed take-home notes without response 
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cost with a Tau-U mean effect size of 0.84 (SD = 0.05, range: 0.80–0.87) on 
engagement and 0.75 (SD = 0.13, range: 0.66–0.84) on disruptive behavior. Across 
the behavior interventions, all Tau-U effect sizes for engagement (range: 0.62–1.05) 
and disruptive behavior (range: 0.64–1.14) were positive.

Combined Reading and Behavioral Interventions on Reading or Behavioral 
Outcomes

Two studies delivered combined reading and behavior interventions with a total of 
16 eligible effect sizes. Hook and DuPaul (1999) measured reading fluency at school 
and home. Across both settings, the Tau-U mean effect size was 0.87 (SD = 0.13, 
range: 0.58–0.96). This study did not include a behavior outcome. Idler et  al. 
(2017) reported a Tau-U mean effect size of 0.21 (SD = 0.27, range: 0.03–0.61) on 
passage reading fluency and 0.21 (SD = 0.27, range: 0.30–0.59) on a student survey 
of attention and stress delivered prior to the reading activities. Idler et  al.’ (2017) 
was the only study to measure both reading and behavior. Additionally, Idler et al. 
(2017) was the only study to measure behavior with a survey (i.e., delivered each 
session; student rated themselves from 0 to 100 on their ability to pay attention and 
their stress level). Across all the combined reading and behavior interventions, effect 
sizes for reading fluency were positive and ranged from 0.08 to 0.96.

Collateral Impact of Interventions

In our planned analyses, we had intended to investigate the collateral effects of 
reading and behavior interventions. In other words, we aimed to determine the 
effects of reading interventions on behavior outcomes and behavior interventions on 
reading outcomes. However, we were unable to evaluate this final question because 
no identified reading intervention reported behavior outcomes, and no identified 
behavior intervention reported reading outcomes.

Social Validity

Finally, we coded studies for whether researchers reported collecting data 
about social validity. Of the 14 included studies, we found that a majority (k = 9) 
collected social validity data. Two studies (22%) reported teacher data, one study 
(11%) reported student data, five studies (56%) reported teacher and student data, 
and one study (11%) reported parent, teacher, and student data. Only Cullen 
et  al. (2013) conducted social validity interviews, with the other eight studies 
delivering social validity questionnaires. We coded social validity reporting across 
all three intervention domains: reading, behavior, and combined. Of the reading 
interventions, three (60%) reported social validity; of the behavior interventions, 
five (71%) reported social validity; and one of the two combined interventions 
(50%) reported social validity. In general, student-directed questions about social 
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validity focused on their enjoyment of the intervention, the ease of procedures, their 
perceived “fairness” of the intervention (especially regarding behavior components), 
and the degree to which they felt that the intervention had helped to improve 
their reading and/or behavior. Teacher- and parent-directed questions addressed 
appropriateness, effectiveness, and feasibility of the interventions.

Discussion

This synthesis includes 14 SCD studies that include K-12 students with 
RD + Inattention and met the inclusion criteria. Our findings suggest that reading 
interventions can lead to improved word reading and reading comprehension 
outcomes for students with RD + Inattention. Only Flores and Ganz (2007) 
implemented a research-based, validated reading curriculum as part of their 
intervention. All other reading interventions were focused on a single strategy 
of teaching sight words (Carroll et  al., 2015; Cullen et  al., 2013) or reading a 
passage prior to answering reading comprehension questions (Bouck et  al., 
2021; Schmitt et  al., 2009). Findings from studies focusing on word reading 
skills through repeated practice and error corrections were promising. However, 
findings were also mixed on the extent to which supporting student passage 
reading can lead to improved reading comprehension outcomes. Therefore, 
embedding reading comprehension strategies into reading instruction, similar to 
Flores and Ganz (2007), may be a more beneficial strategy to improve reading 
comprehension outcomes. Furthermore, no studies in our sample investigated 
the effect of a reading intervention on behavior outcomes. Even though previous 
reviews (Roberts et  al., 2015, 2020) identified reading-focused interventions as 
associated with positive effects on reading but little to no effect on behavior, 
the studies in our sample did not report sufficient data to address our research 
question on the collateral impact of reading interventions on behavior outcomes. 
Therefore, the extent to which a reading intervention alone can improve student 
behavior was unable to be determined through this synthesis.

Regarding the behavior interventions, findings suggested that these interven-
tions can lead to improved engagement outcomes and reductions in disruptive 
behavior for students with RD + Inattention. Three of the studies investigated the 
effects of self-monitoring. This synthesis adds further evidence to previous stud-
ies that self-monitoring can support student behavior (e.g., DuPaul et al., 2012; 
Harrison et  al., 2019). This synthesis also identified three function-based inter-
vention studies and found positive effects on behavior. Given the time require-
ment to collect data and develop individualized interventions, such function-
based interventions should only be used when less intensive interventions are 
unable to produce the desired behavioral improvement. One study, McCain and 
Kelley (1994) used take-home notes in which teachers rated student behavior 
on a card that was sent home to parents. Based on the study design and number 
of students with RD + Inattention in this study, we were only able to compare 
two versions of take-home notes (i.e., with and without response cost) to each 
other, and we were unable to compare either version of the take-home notes to a 
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baseline condition. Therefore, recommendations on the use of take-home notes 
based on this single study are limited. However, daily report cards, a variation of 
take-home notes, have a strong research base in regard to improving behavioral 
outcomes for students with ADHD (Pyle & Fabiano, 2017). As with the reading 
interventions, we were unable to identify a behavior intervention that measured 
reading outcomes. Even though we were unable to measure the collateral impact 
of behavior interventions on reading outcomes, this finding of minimal behav-
ior interventions for students with RD + Inattention that report reading outcomes 
may highlight a need for further research in this area. If a distal goal of behav-
ior support is to facilitate students’ academic learning, researchers may choose to 
include academic outcomes when designing behavior interventions.

Finally, two studies included interventions with a reading and behavior 
component. Hook and DuPaul (1999) implemented a family-based intervention 
with parents delivering the reading intervention with behavior support and found an 
improvement on reading fluency outcomes. They did not, however, report a behavior 
outcome. Idler et  al. (2017) taught students a mindfulness breathing exercise 
prior to the reading intervention. Because the intervention was delivered after 
the mindfulness breathing exercise and prior to the reading intervention, findings 
were not conclusive as to whether the intervention improved attention during 
reading instruction. Idler et  al.’ (2017) study was the only study to measure both 
reading and behavior outcomes. Based on these two identified studies, the extent to 
which combined reading and behavior interventions impacts reading and behavior 
outcomes concurrently was unable to be answered in this synthesis.

Limitations

This synthesis yields several findings that can support research and practice, and 
these findings should be considered in the context of certain limitations. First, the 
synthesis includes a limited number of identified studies, in part due to studies 
needing to meet or meet with reservations the WWC SCD study design standards 
(IES, 2020), have a minimum of three opportunities to demonstrate an effect 
with K-12 students with RD + Inattention, be peer-reviewed, and be published. 
By design, these inclusion criteria excluded some studies relevant for students 
with RD + Inattention; however, given that all included studies were conducted 
in a rigorous manner and peer-reviewed, there can be an added confidence in this 
synthesis’ findings, as compared to if we had included studies based on less rigorous 
standards or designs. Future syntheses may address the potential role of publication 
bias in reading and behavior interventions for students with RD + Inattention.

A second limitation of the study is owed to a lack of clear agreement in the 
field on how to best measure SCD outcomes. In particular, the WWC Standards 
and Procedures Guide (IES, 2020) does not recommend reporting visual analysis 
in systematic reviews. This decision has prompted several commentaries on the 
importance of visual analysis in interpreting findings (e.g., Kratochwill et al., 2021; 
Maggin et al., 2021). Given the lack of consensus in the field on measuring SCD 
study effects, we followed the WWC recommendations and did not report visual 
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analysis findings and instead calculated Tau-U, an effect size measure used in 
previous syntheses (e.g., Stewart & Austin, 2020) and meta-analyses (e.g., Harrison 
et al., 2019) published in leading special education research journals.

The next limitation of this synthesis was the limited number of identified studies 
that implemented a reading with behavior support intervention. Therefore, it was 
unclear the extent to which such an intervention was able to improve reading and 
behavior outcomes concurrently. Similarly, we were unable to answer our final 
research question on the collateral impact of reading interventions on behavior 
outcomes and behavior interventions on reading outcomes, due to a lack of eligible 
studies that investigated either effects of reading intervention on behavior outcomes 
or behavior intervention on reading outcomes.

Future Research and Implications for Practice

Findings from this synthesis align with those of previous syntheses (e.g., Roberts 
et  al., 2015, 2020; Stewart & Austin, 2020) in emphasizing a need to better 
understand how to best support students with RD + Inattention’s reading and 
behavior outcomes. Based on the reading and behavior interventions identified in 
this review as well as other reviews (e.g., Harrison et al., 2019; Roberts et al., 2020; 
Stewart & Austin, 2020), findings suggest that researchers have implemented a range 
of interventions that are generally effective, although there remains a need to better 
understand and provide guidance on which interventions should be implemented 
with a given student with RD + Inattention. In other words, even though there are a 
range of effective interventions available, research questions related to for whom and 
under what conditions remain an area of future research.

Furthermore, given that many students with RD + Inattention also have 
co-occurring behavior disorders and students with RD + Inattention are likely to 
have more severe reading challenges than students with only RD, more research 
is needed on how to best support reading and behavior needs of students with 
RD + Inattention. Even though we were unable to answer the research questions 
related to the association between reading interventions with behavior improvements 
and behavior interventions with reading improvements, we join other researchers 
who have called for interventions to integrate reading and behavior components 
to address both reading and behavior, simultaneously as a potentially worthwhile 
avenue for future research (e.g., Macdonald et  al., 2021; Roberts et  al., 2020; 
Tamm et al., 2017). Research in integrating behavior supports could take the form 
of a standardized approach (e.g., self-monitoring, token economy), or a more 
intensive and individualized approach, such as a function-based intervention. We 
also highlight the need for reading-only, behavior-only, and combined reading and 
behavior interventions to report both reading and behavior outcomes for students 
with RD + ADHD. As a final note, we recommend that future studies examining 
behavior and reading interventions for students with RD + Inattention continue to 
report social validity data to ensure that such interventions are developmentally 
appropriate, result in meaningful growth, matched to student goals, and feasible to 
implement. Our findings suggest that such reporting is more common in behavior 
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interventions than those targeting reading, and the data from such efforts may help 
to inform development of interventions that are more effective and feasible.

There are several implications for practice. First, for students with 
RD + Inattention, student word reading can be supported with repeated practice and 
corrective feedback. Second, Flores and Ganz (2007) found that embedding specific 
reading comprehension strategies into a research-based curriculum can support 
specific reading comprehension outcomes aligned to the strategies. In terms of 
behavior, our findings indicate that self-monitoring is an effective tool to improve 
student engagement and reduce challenging behavior, even in larger group settings. 
Finally, students with RD + Inattention with more intensive behavioral challenges 
may benefit from individualized, function-based interventions to support their 
behavior goals. As more effective interventions are developed to address the reading 
and behavior needs of students with RD + Inattention in Grade K-12, these practices 
need to be addressed in teacher preparation and professional development.

Conclusion

In summary, students with RD + Inattention often require more intensive reading inter-
ventions than students with only RD and more intensive behavior interventions than 
students who are inattentive without RD. This synthesis identified strategies to support 
students with RD + Inattention’s word reading, although research was limited on how 
to best support reading comprehension. This synthesis also found evidence that self-
monitoring and function-based interventions may be effective for improving student 
behavior. Future research is needed on how to support students with RD + Inattention’s 
reading and behavior needs, simultaneously. Ultimately, for students with RD + Inat-
tention, there remains a need to better understand, through high-quality intervention 
studies, the conditions required to produce meaningful reading and behavior gains.
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