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abstract
The present multiprobe single-case design study investi-
gated the impact of integrating evidence-based behavioral
supports into a small-group reading intervention on stu-
dent engagement and disruptive behavior for six upper el-
ementary students with co-occurring reading difficulties
and inattention. Visual analysis suggested a functional
relation for all six students on engagement and five stu-
dents on disruptive behavior. Furthermore, there was a
statistically significant mean effect of the intervention
on engagement (Tau-Up 0.76) and disruptive behavior
(Tau-Up 0.81). At the student level, the intervention led
to a statistically significant improvement in engagement
and decline in disruptive behavior for three and five stu-
dents, respectively. Study outcomes suggested that evidence-
based behavior supports, integrated into an evidence-
based commercially available reading curriculum during
small-group instruction, are both feasible and can lead
to improved student behavior. Limitations and implica-
tions for research and practice are discussed.
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R
e a d i ng difficulties and attention-deficit hyperactivity disorder (ADHD)
co-occur asmuch as 40%of the time (Willcutt & Pennington, 2000). Students
with co-occurring reading difficulties and ADHD are likely to have more se-
vere reading deficits than students with only reading difficulties and have

more inattention and social impairments than students with only ADHD (Friedman
et al., 2020; Mayes & Calhoun, 2007; Willcutt, 2012). For students with the most com-
monly displayed subtype of ADHD, inattention (e.g., lack focus, engage in off-task
behavior; Willcutt, 2012; Willcutt et al., 2012), numerous research studies have shown
that inattentive behaviors are negatively associated with reading comprehension out-
comes and that these students are particularly vulnerable to not adequately respond-
ing to evidence-based reading instruction (e.g., Lin et al., 2013; Macdonald et al., 2020;
Roberts et al., 2021). Due to the critical role of attention to yield adequate growth
during reading instruction, interventions that support both reading and attention con-
tinue to be an area needing further investigation (Lemons et al., 2016; Macdonald et al.,
2020; National Center on Intensive Intervention, 2013; Roberts et al., 2015, 2020).

Interventions for Students with Co-occurring Reading Difficulties
and Inattention

Currently, it remains unclear how to provide students with co-occurring reading dif-
ficulties and inattention the supports they need to make adequate progress, as read-
ing interventions alone do not always mitigate years of compounded reading failure
and problem behaviors (Denton et al., 2020; Macdonald et al., 2020; Roberts et al.,
2021). This is due, in part, to the fact that only limited reading intervention research
has been conducted with students with co-occurring reading difficulties and inatten-
tion (Roberts et al., 2020; Stewart & Austin, 2020). Therefore, it is not surprising that
there is a need for research that focuses on the integration of academic and behavioral
interventions (e.g., Kuchle & Riley-Tillman, 2019; Lemons et al., 2016; Roberts et al.,
2015, 2020).

Upper Elementary Reading Interventions

Despite the fact that research for students with co-occurring reading difficulties
and inattention (or ADHD) is limited (Roberts et al., 2020; Stewart & Austin, 2020),
there is an abundance of research supporting reading interventions for students with
reading difficulties (without co-occurring inattention). According to the simple view
of reading (SVR; Gough & Tunmer, 1986), reading comprehension is the product of
decoding and linguistic comprehension. As students transition in the upper elemen-
tary grades from “learning to read” to “reading to learn,” there is an increased demand
on linguistic comprehension (e.g., vocabulary, background knowledge, inference mak-
ing) to comprehend increasingly complex text (Chall, 1996). Thus, this shift in the upper
elementary grades also represents a change in instruction from more malleable word
and sentence reading tasks to more complex and difficult to remediate reading com-
prehension tasks (Chall, 1996; Compton et al., 2008).

For students in grades 3–5, it is important for reading instruction to address both
decoding and linguistic comprehension skills. Therefore, it is not surprising that
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multicomponent interventions, which include both decoding and comprehension
skills (National Reading Panel, 2000), have been found to be effective for upper el-
ementary students (e.g., Donegan & Wanzek, 2021; Scammacca et al., 2015). In ad-
dition, there is widespread agreement that the most efficacious method to deliver
multicomponent interventions is through supplemental explicit and systematic read-
ing instruction with an evidence-based reading curriculum delivered in a small-
group setting (e.g., National Center on Intensive Intervention, 2013; Vaughn et al.,
2010).

Interventions to Support Student Engagement

The more engaged students are, the more likely they will make progress in read-
ing (Guthrie et al., 2007; Kim et al., 2017). Whereas many children can be easily en-
gaged, other children, such as those with or at risk for inattention, require systematic
supports to promote engagement. Based on numerous reviews (Collier-Meek et al.,
2019; DuPaul et al., 2011; Harrison et al., 2019; Sayeski & Brown, 2011; Simonsen et al.,
2015), antecedent- (i.e., a manipulation of events before the behavior) and consequence-
based (i.e., a manipulation of events that occur after the behavior) strategies have
been found to be highly effective at improving student engagement and reducing
challenging behaviors in classroom settings.

Highly effective antecedent-based strategies that should be considered for all class-
roommanagement systems include establishing and explicitly teaching group expec-
tations, providing students opportunities to practice the expectations, and frequently
reviewing expectations (Myers et al., 2017; Simonsen et al., 2015). When children un-
derstand the reading lesson expectations, they also develop a clearer understanding of
the expectations for their participation. This leads to an increase in child engagement
and independence, and a decrease in challenging behavior (Myers et al., 2017).

When students are reinforced for meeting expectations (i.e., consequence-based
strategy), they are more likely to adhere to classroom expectations. Highly effective
methods to reinforce appropriate behaviors include using differential reinforcement
(i.e., appropriate behaviors are reinforced with inappropriate behaviors ignored),
behavior-specific praise (e.g., providing positive descriptive feedback statements to
children who are engaged and meeting expectations), and token economies (e.g., points
are later exchanged for a reward; DuPaul et al., 2011; Harrison et al., 2019; Simonsen
et al., 2015). When token economies are in place, rewards can be earned based on an
individual student’s behavior (i.e., independent group contingent), a single student’s
behavior from a group (i.e., dependent group contingent), or all the students’ behav-
ior in the group (i.e., interdependent group contingencies; Simonsen et al., 2008).

Based on literature reviews by Roberts and colleagues (2020) and Stewart and Austin
(2020), a limited number of group and single-case design (SCD) studies have delivered
a reading intervention to upper elementary students with co-occurring reading difficul-
ties and ADHD (or inattention-only). Across the upper elementary studies identified by
Roberts and colleagues (2020) and Stewart and Austin (2020), findings point to reading
instruction aligning to SVR (i.e., decoding, comprehension) leading to improvements in
reading outcomes.However, neither review identified a study that tested the impact of an
embedded behavioral support into a small-group reading setting for elementary stu-
dents with co-occurring reading difficulties and ADHD (or inattention-only).
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Even though the integration of behavioral supports into reading instruction for
upper elementary students with co-occurring reading difficulties and ADHD (or
inattention-only) is limited, several studies have integrated behavior support strategies
into the general education setting (e.g., Kamps et al., 2015; Sutherland et al., 2020;
Wills et al., 2018) and, for students with emotional and behavioral disorders (EBD),
into small-group reading settings (see McKenna et al., 2017). For example, in the gen-
eral education setting, Class-Wide Function-related Intervention Teams (CW-FIT;
Kamps et al., 2015; Wills et al., 2009, 2018) teach and review class expectations, imple-
ment token economies (using points) with group contingencies, and deliver rewards
for meeting predetermined point goals. CW-FIT has been shown to have positive ef-
fects on behavior and has been replicated in large-scale, high-quality randomized con-
trolled trials (RCTs; e.g., Wills et al., 2018).

In addition, McKenna and colleagues (2017) conducted a review of SCD reading
interventions for students with EBD and identified two reading intervention with
behavior support studies that (a) embedded behavior supports into a small-group
reading instruction for elementary students and (b) measured a behavior outcome.
Both studies (i.e., Barton-Arwood et al., 2005; Lane et al., 2001) tested the impact of a
combined reading intervention with behavior support. Lane and colleagues (2001)
implemented an interdependent group contingency token economy embedded into
reading instruction for grade 1 students. Barton-Arwood and colleagues (2005) im-
plemented an independent group contingency token economy embedded into read-
ing instruction with grade 3 students. Both found an overall improvement in reading
and behavior outcomes, with reading and behavior outcome variability present at the
student level.

Study Purpose and Research Questions

Students who display co-occurring reading difficulties and inattention are vulnera-
ble to inadequate response to evidence-based reading instruction (Denton et al., 2020;
Macdonald et al., 2020; Roberts et al., 2021). This has led researchers to call for reading
intervention research on how best to integrate supports that mitigate behaviors that
interfere with access to instruction (e.g., low engagement, disruptive behavior; Burns
et al., 2012; Roberts et al., 2021). To date, questions on the extent to which such a com-
bined reading and behavior support interventionwould lead to improved reading and
behavior outcomes have been inadequately addressed. Even though such an approach
holds promise to improve reading and behavior, ultimately, meeting the needs of these
students with reading difficulties and inattention requires a better understanding of
the extent to which a combined evidence-based reading and behavior intervention
is able to improve student behavior, relative to an evidence-based reading interven-
tion without behavior support (e.g., Cook et al., 2012; Roberts et al., 2021).

Therefore, to address the reading and inattention needs of these students concur-
rently, we aimed to integrate a set of behavioral supports into evidence-based read-
ing instruction for upper elementary students with co-occurring reading difficulties
and inattention. The behavior supports (more fully discussed in the Method section)
were designed to be integrated into an evidence-based reading curriculum to im-
prove student engagement through antecedent- and consequence-based strategies. To
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identify an evidence-based reading curriculum, we reviewed the What Works Clear-
inghouse and recently published research for upper elementary students with reading
difficulties. Following this review, we chose to integrate the behavior supports into
the evidence-based curriculum Voyager Passport (Voyager Sopris Learning, 2008), as
RCT studies have shown Voyager Passport to be an efficacious intervention on reading
comprehension outcomes (Wanzek et al., 2016, 2017). In addition, Voyager Passport is
aligned to SVR and addresses the essential components of reading instruction—decod-
ing, background knowledge, vocabulary, and comprehension skills—through explicit
and systematic instruction (National Reading Panel, 2000). This curriculum is more
thoroughly described in the baseline phase section. Through integrating antecedent-
and consequence-based behavior supports into Voyager Passport, we sought to an-
swer the following research question: What are the effects of integrating behavior
supports into a reading intervention on student engagement and disruptive behavior
relative to a reading intervention without behavior supports for upper elementary with
co-occurring reading difficulties and inattention?

Method

Setting

This study was conducted at two urban elementary schools in the Rocky Moun-
tain region of the United States. Schools were chosen based on previously developed
partnerships with the first author. The first elementary school had approximately
600 students, with 56%White, non-Hispanic; 22% Hispanic; 11% Black, non-Hispanic;
and 11% either multiple race, Asian, Native American, or Native Alaskan. Of these stu-
dents, 12%were English-language learners, 36% qualified for free or reduced lunch, and
15% received special education services. The second elementary school had approxi-
mately 430 students, with 14% White, non-Hispanic; 50% Hispanic; 28% Black, non-
Hispanic; and 8% either multiple race, Asian, Native American, or Native Alaskan. In
addition, 47% of the students were English-language learners, 77% qualified for free or
reduced lunch, and 11% received special education services.

Screening Procedures

To identify upper elementary student participants with reading difficulties and in-
attention and in consultations with school principals, grade 4 teachers at School 1
nominated 10 students and grade 5 teachers at School 2 nominated 5 students. A double-
gating procedure was used to verify the presence of reading difficulties and inattentive
behavior of nominated students. This procedure required a standard score equal to or
less than 85 on a standardized reading fluency and comprehension measure (i.e., Test
of Silent Reading Efficiency and Comprehension [TOSREC];Wagner et al., 2010) and
a greater than or equal to 115 standard score on a standardized teacher survey behavior
measure (i.e., Behavior Assessment Scale for Children, Third Edition, Teacher Rating
Scale [BASC-3 TRS]; Reynolds & Kamphaus, 2015) on the inattention subscale (i.e.,
high inattention). Each measure is further described in the Measures section of this
article. To support the school’s scheduling of student interventions, the intervention
was delivered to all teacher-nominated students; however, for the purpose of this study,
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we only present data for students displaying reading and inattentive behaviors. Pseu-
donyms were used for all students in this study.

Participants

At School 1, six nominated grade 4 students met the inclusion criteria. Four nom-
inated students did not meet the inclusion criteria due to not meeting the reading
criterion (n p 1), the attention problems criterion (n p 1), or both the reading
and attention criteria (np 2). The 10 students were divided equally into two groups
of 5 for the intervention based on the Voyager Passport word reading placement test
(Voyager Sopris Learning, 2008). At School 1, Groups 1 and 2 had two and four stu-
dents, respectively, qualify for the study. In Group 1, Nia was present for the entire
baseline and three intervention sessions prior to withdrawing from the study due to
moving schools. At School 2, Group 3, one nominated student moved to a different
school prior to the baseline phase. The remaining four nominated students had
reading difficulties, but only one student also had inattentive behaviors. Therefore,
this group only had one student qualify for the study. Table 1 presents the demo-
graphic information for the participating students.

Interventionists

Three female graduate students served as interventionists. The interventionist for
Group 1 was a doctoral student in curriculum and instruction and was previously a
high school English language arts (ELA) teacher. The interventionist for Group 2 was
in a licensed early childhood special education program. The final interventionist for
Group 3 was a doctoral student in curriculum and instruction, who previously served
as an elementary classroom teacher and reading coach.

Experimental Design

The study used a concurrent multiprobe design to determine the impact of the read-
ing with behavior supports intervention condition on engagement and disruptive be-
havior. Based on theWhatWorks Clearinghouse SCD Guidelines (Institute of Educa-
tion Sciences [IES], 2020), the aim was for (a) each student and phase to have five
probes per phase, (b) probes for the first three consecutive initial baseline and inter-
vention sessions, and (c) probes for the last three consecutive sessions just prior to the
intervention. In addition, the aim was for each case not receiving an intervention to

Table 1. Student Demographics

Student Grade Gender LEP Status Race/Ethnicity SPED Status

Aliah 4 Female No Black No
Nia 4 Female No Black No
Sofia 4 Female No Black No
Kiyana 4 Female No Black No
Isabella 4 Female No Hispanic No
Emma 4 Female No White No
Mateo 5 Male Yes Hispanic No

Note.—LEP p limited English proficiency; SPED p special education.
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have a probe point where a different case first receives the intervention. At times, these
aims were not met due to across-school schedule variations (e.g., Teacher Grading Day
at School 2 but not at School 1) and student absences. In these instances, the next pos-
sible session included a probe.

Analysis

The analysis was based on comparing direct measures of engagement and disrup-
tive behavior in the intervention with the baseline phase. Student training sessions
were not included in the analysis. Outcomes from this study were based on visual
analysis (IES, 2017) and supplemented with the Tau-U (Parker et al., 2011) effect size.
To determine a functional relation with visual analysis, the What Works Clearing-
house Standards Handbook (IES, 2017) recommends using within- and across-phase
characteristics. Within-phase characteristics include the level (i.e., mean score), trend
line (i.e., slope of the best-fitting straight line), and variability of data around the trend
line (i.e., range or standard deviation). Across-phase characteristics included imme-
diacy of effect after a phase change (i.e., difference in level between last three data
points in the baseline phase to the first three data points in the intervention phase)
and the extent to which data overlapped across phases. For each student, the level,
trend, and variability were assessed to identify patterns within each phase and com-
pared across phases. Immediacy of effect and overlap will then supplement within
phase data characteristics to establish if a functional relation is present.

The Tau-U (Parker et al., 2011) and baseline-corrected Tau effect sizes (Tarlow,
2017) were used tomeasure data overlapped across phases (i.e., baseline, intervention).
Tau-U (Parker et al., 2011) is a nonparametric technique that compares each data point
in the baseline phase with each data point in the intervention phase and adjusts for
trends in data (Vannest & Ninci, 2015). This effect size was chosen for three reasons:
(a) it is strong performing relative to other SCD effect sizes (Brossart et al., 2014; Parker
et al., 2011; Tarlow, 2017; Vannest & Ninci, 2015), (b) it is well suited for small data sets
(Parker et al., 2011; Vannest & Ninci, 2015), and (c) it is widely used in systematic re-
views with SCD research (e.g., Harrison et al., 2019; Stewart &Austin, 2020). Regarding
this last point, the fact that Tau-U is commonly used inmeta-analyses allows for amean
effect size benchmark to be obtained from a highly relevant meta-analysis. In the
case of the present study, Harrison and colleagues (2019) conducted a meta-analysis on
classroom-based SCD interventions for students with ADHD and found the mean
behavior intervention effect size to be 0.67. Therefore, for the purposes of this study,
intervention effect sizes were compared with the 0.67 effect size benchmark, as the
0.67 effect size is more contextually relevant than the commonly used Tau-U effect size
benchmarks of small (0.20 or less), moderate (0.21–0.59), and large (0.60 or greater;
Vannest and Ninci, 2015).

To calculate within case and weighted overall average Tau-U effect sizes, raw data
were entered into the singlecaseresearch.org calculator (Vannest et al., 2016). For
within-case Tau-U effect sizes, observation data (i.e., engagement, disruptive behavior)
were entered by student and phase and compared across phases for each student. For
each case, a rank-order correlation between outcomes and time within each baseline
phase was also calculated to identify monotonic trends (i.e., upward or downward lin-
ear, curvilinear, or mixed pattern trends) in baseline data. For cases with statistically
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significant (p ! .05) monotonic trends in baseline data, we report a baseline corrected
Tau effect size (Tarlow, 2017; as comparedwith a non-baseline corrected Tau effect size)
via a Theil–Sen regression (Sen, 1968; Theil, 1950). The study weighted average included
Tau-Ueffect sizes or, in caseswith statistically significant baseline rank-order correlations,
a baseline corrected Tau effect size. For the presented data, positive effect sizes repre-
sent an increase in engagement and a decrease in disruptive behavior.

Measures

Table 2 presents the student pretest and posttest reading and behavior scores.
Pretest and posttest reading measures. The reading measures included word

reading, reading fluency, and reading comprehension. Prior to the delivery of the read-
ing measures, assessment team members participated in a 1-hour training led by the
first author or a research team member with expertise in their respective assessment.
At the conclusion of the training, all assessment team members were able to deliver
the measure with 100% reliability with the training lead. Due to posttesting time con-
straints, the Gates-MacGinitie Reading Test (GMRT) reading comprehension subtest
(MacGinitie et al., 2000) was delivered at pretest only. All other reading measures were
delivered at pretest and posttest.

Word reading. The Test of Word Reading Efficiency, Second Edition, Sight Word
Efficiency (TOWRE-2 SWE; Torgesen et al., 2012) is a 45-second, individually admin-
istered measure of word reading. This measure has students read a list of increasingly
difficult words. The test-retest reliability has a coefficient of 0.87.

Reading fluency. The easyCBM passage reading fluencymeasure is a 1-minute timed
reading passage assessment with benchmark and progress monitoring forms (Alonzo
et al., 2006). The test-retest reliabilities are 0.86–0.96.

Reading comprehension. Two reading comprehension measures were delivered.
The TOSREC (Wagner et al., 2010) is a group-administered test of reading fluency
and comprehension. Students are given 3minutes to read and verify the accuracy (cir-
cling “yes” or “no”) of as many sentences as possible. The alternate-form reliability
coefficients exceed 0.85 across all grades and forms. The GMRT (MacGinitie et al.,
2000) is a timed, group-administered assessment measuring reading comprehension
and targeted inference making, summarization, literal understanding, and vocabulary.
The test-retest reliability ranges from 0.88 to 0.92.

Pretest behavior measure. The BASC-3 TRS (Reynolds & Kamphaus, 2015) con-
tains 156 questions and takes approximately 10–20minutes to complete. The median
Cronbach’s alpha for the BASC-3 TRS clinical and adaptive scales for children ages 8–
11 is 0.90, and the reliability coefficients range from 0.86 to 0.94. This measure was
completed by each student’s ELA teacher at pretest only, as we did not hypothesize
that an intervention of this duration would lead to generalized improved student
behavior in the general education setting.

Direct measures of engagement and disruptive behavior. Engagement and dis-
ruptive behavior were coded from video-recorded sessions. Similar to recent SCD re-
search during academic instruction (e.g., Harris et al., 2005; Wills et al., 2018), the
operational definition of engagement and disruptive behavior were as follows. En-
gagement included (a) having eyes oriented toward a given assignment or the teacher
during instruction, directions, or on-topic comments or questions; (b) working on
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Table 2. Pretest and Posttest Standard Scoresa

Student

TOSREC TOWRE-2 SWE easyCBM PRFb,c GMRT NCE
BASC-3 ADHD
Probability

BASC-3 Attention
Problems

BASC-3
Externalizing

BASC-3
Internalizing

Pretest Posttest Pretest Posttest Pretest Posttest Pretest Pretest Pretest Pretest Pretest

Aliah 76 80 91 101 106 144 70 117 126 108 90
Nia 85 N/A 91 N/A 90 N/A 74 127 129 135 120
Sofia 81 93 85 86 107 119 81 121 129 117 87
Kiyana 81 77 89 88 97 101 76 144 142 136 123
Isabella 69 89 72 76 79 106 70 120 126 120 96
Emma 58 91 70 67 82 113 77 109 120 91 120
Mateo 61 64 71 72 78 101 78 115 120 105 106
Mean (SD)b 71.00 (9.98) 82.33 (10.98) 79.67 (9.71) 81.67 (12.44) 91.50 (13.49) 114.00 (16.30) 75.14 (4.10) 121.86 (11.23) 127.43 (7.44) 116.00 (16.27) 106.00 (15.26)

Note.—TOSREC p Test of Silent Reading Efficiency and Comprehension (Wagner et al., 2010); TOWRE-2 SWE p Test of Word Reading Efficiency, Second Edition, Sight Word Efficiency (Torgesen et al., 2012); PRF p passage

reading fluency; GMRT p Gates-MacGinitie Reading Test reading comprehension subtest (MacGinitie et al., 2000); NCE p normal curve equivalent; BASC-3 p Behavior Assessment Scale for Children, Third Edition (Reynolds &

Kamphaus, 2015); ADHD p attention-deficit hyperactivity disorder; N/A p not available (moved schools).
a All scores are reported in standard scores unless otherwise noted.
b easyCBM is reported in correct words per minute.
c Nia is not included in the mean or SD due to withdrawal from study.



an assigned task; (c) using the materials appropriately (e.g., writing on a paper with a
pencil, opening a binder, having the book opened to the correct page); and (d) in-
teracting with teachers or peers about academic topics relevant to completing as-
signments. Disruptive behavior included (a) arguing or name-calling with peers or
adults, (b) gestures or movements with the potential to disrupt other students’ learn-
ing, or (c) any other verbal or gestural action that interrupts the learning activity. All
sessions were video recorded. These recorded sessions were used to code behaviors
with a 15-second momentary time sampling recording system. Coders were blind
to the study design and the phase of each session being coded. On the coding sheet,
15-second intervals were scored with a 1 or 0 if the student met the given behavior
criteria or did not, respectively. To calculate the percentage of engagement, the
sum of the intervals with engagement was divided by the total number of intervals
and multiplied by 100.

Social validity. The student social validity survey used a 7-point Likert rating scale
ranging from strongly disagree (score p 1) to strongly agree (score p 7) to measure
student views on the perceived impact and the acceptability of the intervention. The
student survey measured responses to the following statements: (a) “improving my
reading skills is important to me,” (b) “I enjoy coming to this reading group,” (c) “this
reading group is helping me improve my reading skills,” and (d) “I will be able to use
the strategies I am learning in this reading group when I read on my own.” The in-
terventionist social validity survey used the same 7-point Likert rating scale to mea-
sure the interventionist views on the perceived impact, the acceptability, and the fea-
sibility of the intervention. The interventionist survey measured responses to the
following statements: (a) “the intervention phase was easy to implement,” (b) “the in-
tervention training prepared me to fully implement the intervention,” (c) “the inter-
ventionwas effective at improving reading comprehension,” and (d) “the intervention
was effective at improving student behavior.” Both surveys were completed at the con-
clusion of the study.

Procedures

Intervention Overview

The intervention had two phases: a reading-only baseline phase and reading with
behavior support intervention phase. There were three intervention student training
sessions prior to the implementation of the intervention. In the following sections,
the professional development, the baseline and intervention phases, and the student
training sessions are fully described. During all phases, weekly meetings to review
fidelity to the respective phase were conducted by a member of the research team.
All intervention groups were conducted in the period following lunch and recess in
a non–general education classroom setting.

Professional Development

All interventionists participated in 4- and 2-hour professional development ses-
sions prior to the baseline and intervention phases, respectively. The baseline phase
professional development included information on how to deliver each component
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of the Voyager Passport (Voyager Sopris Learning, 2008). The intervention phase pro-
fessional development included information on the four behavior support components
(more thoroughly described in the Intervention Phase section): (a) teaching and re-
viewing group expectations, (b) using behavior-specific praise and precorrections
(i.e., a reminder of an expected behavior before the behavior should occur), (c) im-
plementing a token economy (i.e., awarding points contingent on appropriate be-
havior), and (d) providing point goals with a reward for obtaining the point goal. Both
professional development sessions included modeling, guided practice, and indepen-
dent demonstration of mastery by each interventionist by delivering one lesson to a
member of the intervention team with 90% or greater fidelity.

Baseline Phase

The baseline phase utilized Voyager Passport. This curriculum is divided into 12 ad-
ventures, with 10 lessons per adventure. Lessons are designed to be 30minutes and de-
livered in a small-group setting. Each lesson is semiscripted and designed to be sequen-
tial to build decoding skills, background knowledge, and comprehension strategies (e.g.,
cause and effect). Lessons also integrate active learning strategies such as discussing
questions, utilizing graphic organizers, and increasing students’ opportunities to en-
gage in the lesson through oral and written practice.

Lessons 1–4 and 6–9 of each adventure have two parts: word study and connected
text. During word study, there is a 2-minute warm-up (e.g., vowel combinations, sight
words) and advanced word study activities (e.g., prefixes, suffixes, compound words,
synonyms). During connected text, students preview the text, receive vocabulary in-
struction, engage in repeated readings, use comprehension strategies, and are provided
multiple opportunities to check for understanding. The connected text activities, vo-
cabulary, and comprehension strategies were explicitly taught and practiced. In the
curriculum, students also discuss questions, utilize graphic organizers, and make con-
nections both orally and through written practice. Every adventure has checkpoints at
lessons 5 and 10 to progress monitor reading fluency and comprehension (seeWanzek
et al., 2016, for a more detailed description of Voyager Passport).

Student Training Session Prior to the Intervention Phase

Prior to the intervention phase, there were three training sessions to teach the group
expectations and introduce students to the token economy. Prior to teaching each ex-
pectation, the interventionist completed the following steps. First, upon student entry
to the group, the interventionist started a 3-minute timer. Every time that the timer
sounded during the lesson, the instructor delivered a point (as part of the token econ-
omy) and provided students with behavior-specific praise for appropriate behavior.
This was followed by the timer being reset for 3 minutes and restarted. Second, the
instructor reminded the students of the group expectations. Third, the interventionist
and students agreed on a point goal for the lesson. The agreed-upon point goal was for
all students in the group, although rewards were earned as an independent group con-
tingency (i.e., each student independently earned a reward formeeting the point goal).
After the point goal was established, the interventionists used 10minutes to teach and
review the group expectations. To teach each group expectation (i.e., raise your hand
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to get the teacher’s attention, follow directions the first time, ignore peers’ inappropri-
ate behaviors), the interventionist completed the following steps: (a) posted the new
group expectation in a visible location, (b) reviewed previously taught expectations,
(c) discussed the importance of the expectation (e.g., to help us learn), and (d) pro-
vided opportunities to practice the expectation. Following each of the three 10-minute
training sessions, students completed the reading lesson with the reading intervention
in place.When the reading lesson ended, points were tallied. Finally, the students who
met their point goal would engage in a 3-minute game with the instructor (e.g., Uno,
Go Fish) until the session ended. Students not meeting their goal continued with in-
dependent reading work. Interventionists were encouraged to use behavior-specific
praise and precorrections throughout the lesson.

Intervention Phase

The intervention phase session began each lesson with the 3-minute timer start-
ing to signal that points were able to be earned at 3-minute intervals (i.e., when the
timer sounded) for appropriate behavior. Next, the interventionist reviewed the ex-
pectations with the students for 2 minutes by each student stating the definition of
one expectation and modeling the appropriate behavior of that expectation. After the
expectationswere reviewed, a group point goal was established, and the reading lesson
began. Throughout the lesson, points, paired with behavior-specific praise, were de-
livered to individual students for appropriate behavior when the timer sounded every
3 minutes. At the conclusion of every lesson, students who met their point goal en-
gaged in the 3-minute gamewith the instructor (e.g., Uno). Students notmeeting their
point goal were instructed to read independently.

Procedural Fidelity

Using direct observation methods (Lane et al., 2004) from video-recorded sessions,
the procedural fidelity protocol (Ledford & Gast, 2018) measured the alignment of the
teacher practices to the components of the behavior intervention. The behavior sup-
port procedural fidelity checklist included the following components: (a) class expec-
tations were posted and reviewed, (b) points were in sight of students, (c) point goals
were discussed and posted, (d) timer was used with 3-minute intervals, (e) points were
delivered when the timer sounded, and ( f ) points were calculated and desired activity
was provided (when applicable) at the end of the session. Componentswere scored as 0
(not present), 1 (implemented with partial fidelity; e.g., points were delivered at some
[but not all] of the 3-minute intervals, points goals were posted and not discussed), or
2 (implemented with full fidelity). Procedural fidelity was conducted on two randomly
selected sessions per instructor per phase and one of the three training sessions (i.e.,
33% of the training sessions). Procedural fidelity was collected for an average of 26%
(SD p 2%, range: 25%–29%) and 28% (SD p 5%, range: 25%–33%) of the sessions
per instructor in the baseline and intervention phases, respectively. For all instructors,
the baseline phase procedural fidelity was 0% and 100% in all training phase sessions.
The procedural fidelity in the intervention phase, across all instructors, averaged 93%
(SDp 8%, range: 83%–100%).
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Interobserver Agreement

Graduate students were trained to reliably code engagement, disruptive behavior,
and procedural fidelity. An engagement and disruptive behavior coding team (blind
to study purpose and phases) and a procedural fidelity coding team participated in
separate 1-hour trainings. Both trainings defined relevant variables, identified exam-
ples and nonexamples, reviewed filling out relevant forms, and independently reached
an interobserver agreement (IOA) of 85%or abovewith the lead IOA trainer. Interval-
by-interval comparisons were used to calculate IOA by summing the number of in-
tervals with agreements, dividing the sum by the total number of intervals (i.e., agree-
ments plus disagreements), and converting the result to a percentage. All engagement
and procedural fidelity IOA data were collected on one session per phase. All coding
discrepancies were discussed between coders following each IOA coding, although the
presented IOA data are based on the original coding.

Following theWhat Works Clearinghouse SCD Guidelines (IES, 2020) guidelines,
a minimum of 20% of the sessions were coded per phase. For both engagement and
disruptive behavior, two sessions were coded per phase per student. The average per-
centage of sessions coded for all students averaged 34% (SDp 15%, range: 25%–67%)
and 38% (SD p 20%, range: 22%–67%) for the baseline and intervention phases, re-
spectively. For the training phase, IOAwas conducted for one session per student. The
training phase IOA across all students was 88% (SDp 4%, range: 83%–94%) and 88%
(SD p 2%, range: 84%–90%) for engagement and disruptive behavior, respectively.
Tables 3 and 4 present the IOA per student per baseline and intervention phase for
engagement and disruptive behavior, respectively. Procedural fidelity IOA was col-
lected on one session per phase per instructor (i.e., 50% of baseline and intervention
sessions and 100% of training sessions). Across all interventionists, the procedural fi-
delity IOA for the baseline was 100%. The training and intervention phase procedural
fidelity IOA averaged 95% (SDp 8%, range: 83%–100%) and 95% (SDp 8%, range:
83%–100%), respectively.

Results

Table 2 presents the student pretest and posttest reading and behavior scores. Tables 3
and 4 presents the means, standard deviations, IOA, Tau-U, and statistical signifi-
cance for engagement and disruptive behavior, respectively. The study weighted Tau-
U averages for engagement and disruptive behavior equaled 0.76 (p ! .0001) and 0.81
(p ! .0001), respectively. These weighted Tau-U averages do not include Nia, as she
withdrew from the study. Figures 1 and 2 visually display the percentage of intervals
of student engagement and disruptive behavior, respectively. The following sections
provide the visual analysis and effect sizes for engagement followed by disruptive be-
havior. At the conclusion of the Results section, the social validity data are presented.

Engagement

Group 1 had two students, Aliah and Nia. For Aliah, the baseline condition had a
slight upward trend with high variability. The intervention phase had a higher level
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and low variability. Aliah had a statistically significant Tau-U effect size of 1.00 (p !

.001). For Nia, it was difficult to draw conclusions from the visual analysis due to fre-
quent absences and an early withdrawal from the study. Nia had a Tau-U effect size
of 0.33 (p 1 .05).

Group 2 had four students, Sofia, Kiyana, Isabella, and Emma. All students had a
downward trend in the baseline phase. During the intervention phase, all students
demonstrated a higher level and less variability than their baseline phase. Sophia
and Emma had statistically significant baseline-corrected Tau effect sizes of 0.94

Table 4. Disruptive Behavior Data

Student Phase M (SD) Range IOA M (SD) Tau-U p Value

Aliah Baseline 38 (7.4) 28–44 87 (.0)
Intervention 22 (8.5) 8–33 85 (.7) .91 .003

Niaa Baseline 48 (30) 14–71 91 (2.8)
Intervention 28 (11.8) 15–38 84 (7.1) .33 .51

Sofia Baseline 31 (26.7) 14–84 90 (5.7)
Intervention 23 (12.3) 14–30 79 (2.8) .22 .61

Kiyana Baseline 54 (13.0) 38–73 89 (3.5)
Intervention 29 (18.1) 4–59 84 (1.4) .78 .009

Isabella Baseline 35 (15.4) 20–53 83 (3.5)
Intervention 8 (4.7) 3–17 88 (5.7) 1.00 .003

Emma Baseline 38 (21.8) 31–75 88 (7.1)
Intervention 12 (5.8) 3–21 90 (.7) .92 .002

Mateo Baseline 42 (11.8) 26–58 88 (1.4)
Intervention 19 (10.1) 12–32 88 (4.2) .85 .008

Mean .81 !.0001

Note.—IOA p interobserver agreement.
a Participant withdrew from study; data are not included in study effect size or p value.

Table 3. Engagement Data

Student Phase M (SD) Range IOA M (SD) Tau-U p Value

Aliah Baseline 69 (11.2) 46–79 88 (2.8)
Intervention 88 (4.5) 83–93 96 (3.5) 1.00 .001

Niaa Baseline 55 (10.4) 47–67 86 (.0)
Intervention 66 (21.7) 43–86 87 (4.9) .33 .51

Sofia Baseline 53 (22.7) 26–81 83 (3.5)
Intervention 68 (2.6) 66–71 85 (5.7) .94b .03

Kiyana Baseline 48 (15.3) 24–71 80 (7.1)
Intervention 58 (12.3) 47–78 85 (4.9) .38 .21

Isabella Baseline 64 (18.6) 40–82 82 (9.9)
Intervention 80 (8.7) 69–94 84 (3.5) .52 .11

Emma Baseline 53 (11.9) 36–69 82 (9.9)
Intervention 74 (13.5) 53–91 86 (4.2) 1.14b .0001

Mateo Baseline 78 (8.1) 66–89 87 (2.8)
Intervention 87 (4.4) 85–92 90 (3.5) .57 .09

Mean effect .76 !.0001

Note.—IOA p interobserver agreement.
a Participant withdrew from study; data are not included in study effect size or p value.
b This is the baseline corrected Tau.

470 • the elementary school journal march 2023



(p ! .05) and 1.14 (p ! .001), respectively. Kiyana and Isabella had Tau-U effect sizes
of 0.38 (p 1 .05) and 0.52 (p 1 .05), respectively.

Group 3 had one student, Mateo. For Mateo, the baseline condition had a slight
downward trend with variability. The intervention phase had a higher level and less
variability. Mateo had a Tau-U effect size of 0.57 (p 1 .05).

Figure 1. Percentage of intervals with engagement.

Figure 2. Percentage of intervals with disruptive behavior each session by student.
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Disruptive Behavior

In Group 1, Aliah had a baseline condition with a slight downward trend and var-
iability. The intervention phase had lower levels of disruptive behavior, although the
variability was similar to the baseline phase. Again, for Nia it was difficult to draw
conclusions from the visual analysis due to frequent absences and an early with-
drawal from the study. Aliah had a Tau-U effect size of 0.91 (p ! .01). Nia’s Tau-U
effect size was 0.33 (p 1 .05).

In Group 2, all students had an upward or flat trend in baseline with high vari-
ability. Following the introduction of the intervention phase, all students had a
lower level of disruptive behavior, with Sofia, Isabella, and Emma also having re-
duced variability. Kiyana, Isabella, and Emma had a statistically significant Tau-U ef-
fect size of 0.78 (p ! .01), 1.00 (p ! .01), and 0.92 (p ! .001), respectively. Sofia had a
Tau-U effect size of 0.22 (p 1 .05).

In Group 3, Mateo had a baseline condition with a slight downward trend and
some variability. The intervention phase had a flat trend, with a lower level and less
variability. Mateo had a statistically significant Tau-U effect size of 0.85 (p ! .01).

Social Validity

As previously stated, the social validity measures used a 7-point Likert-type scale.
Across all items and students, student social validity averaged 6.71 (SDp 0.55, range:
5–7), with all items having an average (across students) of 6.67 or greater. Across all
items and interventionists, interventionist social validity averaged 5.73 (SD p 1.16,
range: 4–7). Two items for the interventionists had an average of less than 6.0: “the
intervention training prepared me to fully implement the intervention” averaged
5.33 (SDp 1.53, range: 4–7) and “the intervention was effective at improving reading
comprehension” averaged 4.67 (SDp 1.15, range: 4–6). All other items averaged greater
than or equal to 6.0.

Discussion

Given that a student’s ability to remain attentive during reading instruction is pos-
itively associated with reading comprehension outcomes, it is not surprising that
students with co-occurring reading difficulties and inattention are particularly vul-
nerable to inadequate reading growth following evidence-based reading instruction.
Therefore, to support the behavior of students with co-occurring reading difficulties
and inattention, this study investigated the impact of integrating evidence-based be-
havioral supports into a small-group evidence-based reading intervention. The im-
pact of the behavior support intervention was evaluated with visual analysis and
supported by Tau-U effect sizes and tests of statistically significant differences be-
tween the baseline and intervention phase. Using visual analysis, all six students dem-
onstrated a functional relation on engagement and five students demonstrated a
functional relation on disruptive behavior. For disruptive behavior, only Kiyana did
not demonstrate a clear functional relation due to an increasing trend in disruptive
behavior in the intervention phase. These findings were also supported by statisti-
cally significant study Tau-U mean effect sizes of 0.76 and 0.81, for engagement and
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disruptive behavior, respectively. Descriptively, this finding suggests that relative
to other classroom-based SCD interventions for students with ADHD (Harrison et al.,
2019), adding this study’s behavior supports to a reading intervention led to an above-
average effect size on student behavior. Overall, this study found that for most stu-
dents, the intervention led to an increase in student engagement and a decrease in
disruptive behavior. Such findings align with previous research suggesting that em-
bedding antecedent- and consequence-based strategies into academic settings can
lead to improvements in student behavior (Kamps et al., 2015; Sutherland et al.,
2020; Wills et al., 2009, 2018).

At the student level, there was variability that warrants additional explanation.
Kiyana, Isabella, andMateo had positive, yet non–statistically significant engagement
effect sizes below 0.67. For Kiyana in particular, the lack of clear improvement from
the baseline to intervention phase suggests a need for additional support (e.g., social
skills, self-monitoring) in addition to what was provided in the intervention. Isabella
had an upward trend in the intervention phase, therefore more sessions may have
yielded a larger Tau-U effect size. Finally, forMateo, the lack of statistical significance
was most likely due to a consistently higher level of engagement in his baseline phase,
suggesting that the added structure of the small-group explicit reading instruction
provided in the baselinemay have been a sufficient level of engagement support. Only
Sofia had a non–statistically significant disruptive behavior effect size that was most
likely due to a consistently low level of disruptive behavior in her baseline phase and a
limited number of data points in the intervention phase. Furthermore, the visual anal-
ysis of Kiyana’s disruptive behavior again suggests the need for additional support be-
yond this intervention.

Overall, these findings demonstrated that integrating antecedent- and consequence-
based behavior supports into reading instruction can improve student engagement
beyond what would be expected with an evidence-based reading curriculum alone.
Such findings are particularly important as obtaining meaningful reading gains for
upper elementary students with reading difficulties requires consideringmany factors
on how to best intensify reading instruction (Miciak et al., 2017; Vaughn et al., 2019).
Formany students with reading difficulties, a contributor to their inadequate response to
instruction may be low attention (e.g., Macdonald et al., 2020). Therefore, identifying
mechanisms to improve student engagement during reading instruction has the po-
tential to play a role in improving student response to reading instruction (e.g., Rob-
erts et al., 2015, 2021).

Procedural Fidelity and Social Validity

Procedural fidelity was 100% in all training phase sessions and averaged 93% (SDp
8%, range: 83%–100%) during the intervention phase across all instructors. When low
procedural fidelity occurred, it was due to an interventionist having instances of not
immediately resetting the timer to signal the 3-minute interval. Overall, amean of 93%
procedural fidelity represents high adherence to the behavior support intervention,
suggesting that the intervention can be implemented with fidelity following minimal
training.

In terms of student social validity, scores were overall high (i.e., mean score of 6.71
on a 7-point Likert-type scale). For the interventionist social validity, the interventionists
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only slightly agreed that the intervention improved reading comprehension, which is
not unexpected given the brevity of the intervention and the challenges associated in
remediating reading comprehension outcomes for upper elementary students, even
after yearlong interventions (Miciak et al., 2017; Vaughn et al., 2019). The intervention-
ists also felt the behavior intervention was effective at improving student behavior.
Despite high levels of fidelity, the interventionists felt that more training was needed,
perhaps with more opportunities for practice prior to implementing the intervention.

Limitations

This study has several limitations. The first limitation was that the behavior screen-
ing measure was completed by a general education ELA teacher. It may have been
more beneficial to have a teacher who works with these students in a small-group
reading setting complete the survey to identify students with inattentive behaviors
in a setting more closely resembling the baseline phase. The second limitation was
that the study did not evaluate the impact of the intervention on reading outcomes.
Ultimately, the aim of this research is to improve student engagement to allow stu-
dents greater access to instruction, and thus improve reading outcomes. Descriptively,
we found that students improved their word reading, reading fluency, and reading
comprehension from pretest to posttest. However, we cannot attribute any reading
gains to the intervention. Third, there is still much debate on the use of standardized
effect sizes in SCD research, and even though Tau-U is commonly used, caution is
warranted when using this metric. Finally, we acknowledge that the social validity
measures should have included questions on the extent to which students felt the in-
tervention phase helped them improve their behavior.

Future Research and Implications for Practice

This study provides evidence to support the development of future studies. First,
future studies could consider measuring reading in addition to the behavior outcomes.
By including reading progress monitoring data, it could be possible to test the impact of
the intervention on reading outcomes as well. Furthermore, to better understand the
impact of a combined reading with behavior support intervention, future studies could
include RCTs of a reading with behavior support, a reading-only, and a comparison
condition. Through this design, it would allow researchers to test the impact of the in-
tegrating behavior supports into reading instruction on distal reading outcomes, as
well as behavior.

In considering future intervention development, we would note that students with
co-occurring reading difficulties and inattention often have other co-occurring be-
havioral difficulties (e.g., Willcutt et al., 2012). According to the BASC-3, the students
in this study had mean ADHD probability, externalizing behavior, and internalizing
behavior scores that were all above-average levels (see Table 2). Based on these find-
ings, when researchers develop standardized behavior supports for small-group aca-
demic instruction, they may need to consider addressing inattention, hyperactivity,
and externalizing and internalizing behaviors, concurrently.

Finally, even though outcomes varied by student, this study demonstrated that it
is feasible and can be effective to integrate group expectations, precorrections, praise,
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and a token economy with point goals and rewards into evidence-based reading in-
struction. For students who do not adequately respond to the behavior supports out-
lined in this study, individualized supports may be necessary. Furthermore, because
the behavior supports were not designed specifically for the Voyager Passport reading
curriculum, they hold promise to be integrated with other explicit and systematic
evidence-based reading curriculums, and potentially other academic curriculums
(e.g., mathematics). More research is needed to demonstrate that integrating the be-
havior supports outlined in this study can lead to improved reading outcomes and for
whom. Yet, for educators wanting to improve student engagement and reduce disrup-
tive behavior during small-group reading instruction, the behavior support strategies
outlined in this study hold promise as a feasible and effective method that can be im-
plemented with minimal training.
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