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For students severely affected by intellectual 
disabilities or autism, the ability to gain 
meaning from text increases access and inde-
pendence, provides a vehicle for cultural and 
social engagement, expands unique interests 
and talents, and fosters lifelong learning. Yet, 
students with severe disabilities have had lit-
tle access to comprehensive, research-based 
literacy instruction (Browder, Wakeman, 
Spooner, Ahlgrim-Delzell, & Algozzine, 
2006). Historically, their curriculum focused 
on “functional” vocabulary instruction asso-
ciated with the development of functional 
skills to increase the students’ independence 
and participation in home, school, and com-
munity living (Ayres, Lowrey, Douglas, & 
Sievers, 2011; Browder et al., 2006). Factors 
contributing to this historical lack of access 

may include inadequate teacher preparation 
to implement comprehensive literacy instruc-
tion as well as low expectations of the stu-
dents’ ability to benefit from such instruction 
(Petersen, 2016; Ruppar, Gaffney, & Dymond, 
2014; Timberlake, 2014).

During the past two decades, there has 
been a notable emphasis on research-based lit-
eracy instruction to increase students’ reading  
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success (e.g., Every Student Succeeds Act 
[ESSA], 2015; National Reading Panel 
[NRP], 2000; National Early Literacy Panel 
[NELP], 2008; No Child Left Behind [NCLB], 
2002). In addition, federal policy has man-
dated that all students have access to and make 
progress in the general curriculum (e.g., ESSA, 
2015; Individuals With Disabilities Education 
Improvement Act, 2004; NCLB, 2002). This 
increased emphasis on scientifically based lit-
eracy instruction has been associated with an 
emerging body of research documenting the 
effectiveness of literacy instruction for stu-
dents mildly to severely affected by intellec-
tual disabilities and autism (e.g., Allor, Mathes, 
Roberts, Jones, & Champlin, 2010; Bradford, 
Shippen, Alberto, Houchins, & Flores, 2006; 
Browder, Ahlgrim-Delzell, Courtade, Gibbs, 
& Flowers, 2008; Browder, Ahlgrim-Delzell, 
Flowers, & Baker, 2012; Lemons, Mrachko, 
Kostewicz, & Paterra, 2012; Whalon, Otaiba, 
& Delano, 2009).

Previous studies have demonstrated im-
provement in students’ achievement in areas 
that include phonological awareness and pho-
nics, word recognition and vocabulary, and 
comprehension. For example, Bradford et al. 
(2006) provided systematic instruction on 
decoding skills to middle school students with 
moderate intellectual disabilities using the 
Corrective Reading Program (Engelmann, 
Becker, Hanner, & Johnson, 1980), which 
addresses decoding, comprehension, and flu-
ency skills. Three participants received 65 les-
sons provided 3 days a week over a 6-month 
period. At the completion of the study, stu-
dents were able to identify letter-sound corre-
spondences, sound out words, and read short 
passages written at a second-grade level. 
Lemons et al. (2012) compared the effective-
ness of two research-based early reading 
interventions when they were implemented 
with 15 children with Down syndrome 
between the ages of 5 and 13 years. The pho-
nological awareness and decoding interven-
tions were taught by educators during an 
average of 25 sessions across approximately 
12 weeks. The study results showed improve-
ments in reading phonetically regular and 
high-frequency words associated with the 

decoding intervention. The addition of the 
phonological awareness intervention did not 
result in consistent gains across participants. 
Finally, Allor et al. (2010) examined the effi-
cacy of a comprehensive early reading inter-
vention to teach 28 elementary students with 
moderate intellectual disabilities to read. Stu-
dents in the treatment group received daily 
instruction in small groups for 40- to 50-min 
sessions taught by trained special education 
teachers. Students in the control group 
received “typical special education.” The 
comprehensive early reading intervention 
addressed concepts of print, phonological and 
phonemic awareness, oral language, letter 
knowledge, word recognition, vocabulary, 
fluency, and comprehension. The results indi-
cated that students who received comprehen-
sive and explicit instruction made greater 
gains than students participating in “typical 
special education” on measures of phonemic 
awareness, phonics, word recognition, and 
comprehension.

The results of these studies are promising, 
suggesting that students with mild to moder-
ate intellectual disabilities can acquire early 
reading skills given consistent, explicit liter-
acy instruction. However, a shared character-
istic of these and other early literacy studies is 
that the interventions were not designed for 
nonverbal responders or students who require 
systematic prompting procedures and oppor-
tunities for repeated practice to develop new 
skills. An exception to this is the research by 
Browder and her colleagues at the University 
of North Carolina at Charlotte (UNCC; 
Browder et al., 2008, 2012) investigating the 
effectiveness of a comprehensive early liter-
acy intervention for students with severe dis-
abilities. The literacy program, Early Literacy 
Skills Builder (ELSB), draws on the NRP 
(2000) report to include both code and mean-
ing-focused skills while using instructional 
methods and systematic prompting proce-
dures found to be effective with students with 
severe disabilities (e.g., Allor et al., 2014; 
Bradford et al., 2006; Browder, Ahlgrim-Delzell, 
Spooner, Mims, & Baker, 2009). In addition, 
ELSB was designed to address the needs of 
nonverbal responders. For example, students 
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learn to clap out syllables in words, tap out 
phonemes, and point to words to complete 
sentences. Shared reading of adapted, grade-
level literature provides the context for teach-
ing reading conventions and comprehension 
and vocabulary skills (Bock & Erickson, 
2015). Students learn, for example, to point to 
the title and author of the book, open the book 
to get the story started, and turn pages to keep 
the story going. They point to pictures arrayed 
on a communication board to predict what the 
story is about and respond to listening com-
prehension questions.

Two randomized controlled trials demon-
strated the efficacy of ELSB (Browder et al., 
2008, 2012). The 2008 study was conducted 
with 23 students with severe disabilities. Stu-
dents randomly assigned to the treatment 
group received ELSB instruction addressing 
phonemic awareness, phonics, comprehen-
sion, and vocabulary skills. Students in the 
control group received sight word–picture 
instruction using the Edmark Reading Pro-
gram. Teachers delivered daily instruction 
either to individual students or in a small 
group of two to four students. Results indi-
cated that students in the treatment group sig-
nificantly outperformed students in the control 
group on a research team–designed measure 
of early literacy and two standardized mea-
sures. The 2012 study was conducted with 
three cohorts of students (N = 93 total) who 
received early literacy instruction for 1, 2, or 3 
years. As with the 2008 study, students ran-
domly assigned to the intervention group 
received the ELSB curriculum, and students 
in the control group received the Edmark 
Reading Program. Results showed that there 
were statistically significant main effects for 
treatment and year of the study. In addition, 
there were small to moderate effect sizes (.30–
.49) for the two early literacy measures.

Although the results of the studies con-
ducted by Browder and her colleagues pro-
vide evidence of the effectiveness of ELSB 
instruction on the emergent reading perfor-
mance of students with severe disabilities, the 
instructional settings for those and other stud-
ies of multicomponent early literacy interven-
tions for students with moderate to severe 

disabilities were limited to special education 
classrooms (e.g., Allor et al., 2010; Bradford 
et al., 2006; Lemons et al., 2012). Hudson and 
her colleagues (Hudson, Browder, & Wood, 
2013) identified 17 studies on academic learn-
ing for students with severe disabilities in 
general education settings that met their inclu-
sion criteria. Of those studies, none examined 
the efficacy of comprehensive literacy inter-
ventions implemented in general education 
classrooms. Instead, the majority of the stud-
ies of literacy and other academic instruction 
evaluated the effectiveness of embedded trial 
instruction of discrete academic skills distrib-
uted across activities in the general education 
classroom. While there is evidence that this 
approach is effective for teaching academic 
content in general education settings (Hudson 
et al., 2013; McDonnell et al., 2006), it does 
not allow for the comprehensive research-
based approach to reading instruction pro-
vided by a literacy intervention like ELSB. By 
conducting efficacy trials for comprehensive 
literacy interventions in separate settings only, 
practitioners and policy makers may conclude 
that systematic and comprehensive literacy 
instruction for students with severe disabili-
ties can be implemented only in settings out-
side general education classrooms (Hunt, 
2019; Toews & Kurth, 2019).

The primary purpose of this study was to 
address this concern by conducting a concep-
tual replication (Bonett, 2012; Coyne, Cook, & 
Therrien, 2016; Doabler et al., 2016) that tested 
the efficacy of the ELSB intervention when it 
was implemented in general education class-
rooms in small instructional groups with peers 
participating in the lessons as reading buddies. 
Additional differences between this study and 
previous ELSB efficacy studies (Browder et al., 
2008, 2012) were the different geographical 
locations of the participating schools (one 
Pacific coast state and two midwestern states), 
the statistical analyses employed (hierarchical 
linear modeling), the literacy instruction that 
served as the control condition (“business-as-
usual” [BAU] instruction), and the administra-
tion of a standardized early literacy measure not 
included in previous studies (Gates-McGinitie 
Reading Test, Pre-Reading Level). Change in 
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the setting for this ELSB efficacy evaluation to 
general education classrooms allowed us to 
examine whether findings from the original 
research would hold up with this difference in 
instructional setting as well as with the other 
methodological variations described earlier 
(Coyne et al., 2016; Doabler et al., 2016).

This conceptual replication was conducted 
via a longitudinal randomized controlled trial 
(RCT) with matched-pair randomization. We 
asked three specific questions:

1.	 Does the ELSB emergent literacy 
curriculum increase the literacy skills 
of students with severe intellectual 
disabilities or autism in phonemic 
awareness and phonics, listening 
comprehension, word study and 
vocabulary, and reading conventions 
when special educators implement it 
in general education classrooms in 
integrated, small-group contexts?

2.	 Does the ELSB curriculum do so over 
and above standard (BAU) instruction 
implemented in general education 
classrooms?

3.	 How much of the variance in students’ 
emergent literacy skills, and of the 
variance associated with change over 
time, is accounted for by the follow-
ing: (a) student characteristics, includ-
ing disability diagnosis, use of verbal 
or nonverbal communication, and 
grade level, and (b) fidelity of inter-
vention implementation?

Method

Participants

Schools.  The study was conducted during the 
2016–2017 school year in 16 schools and 11 
school districts across a Pacific coast state 
and two midwestern states. The nine elemen-
tary schools in the Pacific coast state had an 
average of 481 students (range: 290–681). 
On average, 53% of the students at each site 
(range: 17%–74%) were eligible for free or 
reduced-cost lunch. Forty-three percent of 
the students were Latinx American (range: 

6%–88% across schools), 29% were Asian or 
Pacific Islander American (range: 5%–61%), 
14% were European American (range: 2%–
33%), 7% were two or more races (range: 
0.9%–17%), and 6% were African American 
(range: 0.5%–19%) (California Department 
of Education, 2018). Three of the districts 
were urban and three were large suburban; 
however, six of the nine schools were in 
urban districts (National Center for Educa-
tion Statistics [NCES], 2018). The seven 
elementary schools in the midwestern states 
had an average of 432 students (range: 286–
525). Fifty-five percent of the students at 
each site (range: 20%–94%) were eligible for 
free or reduced-cost lunch. On average, 55% 
of the students in the participating schools 
were European American (range: 13%–
79%), 22% were Latinx American (range: 
6%–80%), 13% were African American 
(range: 3%–33%), 8% were two or more 
races (range: 3%–13%), and 2% were Asian 
or Pacific Islander American (range: 0.6%–
6%). All of the midwestern districts were 
identified as urban (NCES, 2018).

Students.  Eighty students moderately to 
severely affected by intellectual disabilities 
and autism (focal students) participated in the 
study (four to eight students per school site). 
All the students were eligible to take their 
state’s alternate assessment. In addition, they 
met all of the inclusion criteria for participa-
tion in the Browder et al. (2008, 2012) studies, 
including that they (a) were affected by mod-
erate to severe intellectual disabilities as 
reflected by developmental screening com-
pleted by school district psychologists, (b) 
were enrolled at the time of the study in 
Grades K to 4, (c) read below the first-grade 
level as determined by a review of school 
records, (d) had adequate hearing and vision 
to respond to curricular materials and instruc-
tion, and (e) responded to instruction in Eng-
lish. After discussion with Browder and her 
research colleagues and based on their recom-
mendation, we added the following inclusion 
criteria: that they (f) demonstrated picture dis-
crimination skills as determined by assess-
ments conducted by the special education 
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teacher or speech language pathologist and 
(g) were able to sit for short periods of time 
for instruction based on special education 
teacher observation and student records.

The eligible students at each school site 
were matched into pairs independently for 
each teacher based on the disability (intellec-
tual disability or autism) listed on their indi-
vidualized education programs (IEPs) and 
their verbal status (verbal or nonverbal), gen-
der (male or female—matched to the extent 
possible), and grade (Grades K–1 or 2–4). If 
more than the targeted number (i.e., four to 
eight) of students at each school site were eli-
gible, pairs of the most comparable students 
were selected from the pool of eligible stu-
dents. Within each matched pair, one student 
was randomly assigned to the intervention 
group and the other to the control group.

Table 1 (available in the online supple-
mental materials) presents student demo-
graphic characteristics and baseline literacy 
scores for both groups. The general education 
classroom was the primary placement and 
setting for receiving special education ser-
vices for only four of the students. The 
remaining participants were mainstreamed 
into general education classrooms for literacy 
instruction and, for many of the students, 
other activities during the day.

General education students in each partici-
pating classroom were recruited to participate 
in the lessons as “reading buddies” by the 
special education teachers during a whole-
class presentation at the start of the school 
year. The teachers described the “fun” read-
ing lessons that they would be teaching in the 
general education classroom each day and 
then asked students if they would like to par-
ticipate in the lessons as reading buddies. It 
was explained that they would have to take 
turns, but anyone who wanted to be a reading 
buddy could. The majority of the students in 
each class indicated that they wanted to be a 
reading buddy; however, only students who 
brought signed permission forms to school 
could do so. On average, 66% of the students 
in each class (range: 16%–96%) served as 
reading buddies. Each day, the opportunity to 
be a reading buddy was rotated through the 

list of volunteers. Reading buddies partici-
pated in the literacy activities with the focal 
students. They did not take an instructional 
role; however, they served as proficient mod-
els of targeted emergent reading behaviors, 
thereby providing repeated opportunities for 
observational learning by the focal students 
(Bandura, 1977, 1986).

Educators.  The 20 special education teachers 
(nine in the Pacific coast state; 11 in the mid-
western states) had a graduate-level Educa-
tion Specialist Credential in Moderate/Severe 
Disabilities (Pacific coast state) or an elemen-
tary teacher education license at the baccalau-
reate level with a graduate-level endorsement 
in special education for those with moderate 
or severe disabilities (midwestern states). 
They had served as special education teachers 
for an average of 9.7 years (range: 2–27 
years). The 25 participating paraprofessionals 
(14 in the Pacific state; 11 in the midwestern 
states), who implemented components of the 
literacy instruction under the supervision of 
the special education teachers, had served in 
that position an average of 7.2 years (range: 
1–17 years). The 46 general education teach-
ers were recruited to participate in the study 
through informational presentations by research 
team members at their schools and follow-up 
conversations with the special education 
teachers. Their role was to participate in 
recruiting reading buddies, managing the cal-
endar identifying the reading buddy for each 
day, and collaborating with the special educa-
tion teacher to determine the ways in which 
ELSB and BAU instruction would be physi-
cally integrated into the classrooms’ literacy 
activities.

Setting

Early literacy instruction for students in the 
intervention and control groups was deliv-
ered in general education classrooms during 
the classroom’s literacy block. Literacy 
instruction for students in the intervention 
group was delivered in small-group contexts 
by special educators (i.e., special education 
teachers alternating with paraprofessionals). 
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The spaces designated by the general educa-
tion teachers for the small-group lessons 
were in proximity to the other small- or 
large-group instructional activities. Sixty 
percent of BAU control group instruction 
was also delivered in small-group contexts 
by special education teachers and parapro-
fessionals. However, other configurations 
were also used, including whole-class 
instruction delivered by the general educa-
tion teachers with paraprofessional support 
(20% of classrooms) and whole-class instruc-
tion delivered by the classroom teacher, fol-
lowed by small-group instruction led by the 
special education teacher or paraprofessional 
(20% of the classrooms).

Emergent Literacy Instruction

Intervention group.  Students in the intervention 
group received ELSB instruction (Browder 
et al., 2008, 2012). ELSB is grounded in prin-
ciples and practices from research on early lit-
eracy (NELP, 2008; NRP, 2000). It includes 
the NRP components of phonological aware-
ness, phonics, vocabulary, and comprehension 
and focuses on early literacy skills that build 
each of those components. In addition, ELSB 
incorporates direct, systematic instruction 
based on the principles of applied behavior 
analysis and is designed for students who are 
verbal or nonverbal, ages 5 to 10 years.

ELSB has two components: Building With 
Sounds and Symbols, and Building With Sto-
ries. Building With Sounds and Symbols 
comprises seven levels with five lessons at 
each level. Lessons focus on stories from a 
book, All About Moe. Moe is a frog, and a 
Moe puppet is used during the lessons to 
motivate students to attend and participate. 
Objectives include the following: (a) reading 
vocabulary words, (b) pointing to vocabulary 
words to complete sentences, (c) pointing to 
words in a story as they are read by a teacher, 
(d) saying or pointing to a word to fill in the 
missing word in a repeated story line, (e) 
responding to literal questions about a story 
by selecting a picture or answering verbally, 
(f) demonstrating understanding of syllable 
segmentation by clapping out syllables in 

words, (g) demonstrating understanding of 
phoneme segmentation by tapping out sounds 
in consonant-vowel-consonant (CVC) words, 
(h) identifying letter-sound correspondences, 
(i) identifying first and last sounds in vowel-
consonant (VC) and CVC words, (j) pointing 
to pictures that begin or end with a given con-
sonant sound, (k) pointing to the letters in 
words when the word is segmented slowly, (l) 
blending sounds to form a word and then 
identifying the picture that represents the 
word, and (m) pointing to pictures or words 
representing new vocabulary.

Building With Stories implements shared 
story-reading instruction using literature from 
the students’ grade level to teach students to 
interact with books and listening comprehen-
sion and vocabulary skills. For students in the 
third and fourth grades, the selected books 
were adapted to use common words, simple 
sentence structures, and less text. Instructional 
objectives included (a) book orientation, (b) 
identifying the title and author of the book, (c) 
opening the book and turning pages, (b) point-
ing to text as it is read, (d) completing repeated 
story lines, (e) reading new vocabulary, and 
(f) answering prediction, literal, and inferen-
tial comprehension questions.

Control group.  We used a BAU approach for 
the control condition rather than using the 
Edmark Reading Program employed in pre-
vious ELSB efficacy studies. This allowed us 
to compare the relative effectiveness of read-
ing instruction implemented by the partici-
pating special education teachers to meet the 
literacy objectives of their students in the 
control group with their implementation of 
ELSB with their students in the intervention 
group. Thirteen percent of the special educa-
tion teachers implemented a published read-
ing program designed to address beginning 
reading skills (e.g., Starfall; Elliott, Fergu-
son, & Riess, 2017), and 9% selected pieces 
of the published reading program used by the 
classroom teachers (e.g., Reading Street; 
Scott Foresman, 2011) as the basis for 
instructional activities for the focal students. 
The majority of special education teachers 
(78%) used a variety of teacher-made 
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materials and lesson plans to address focal 
students’ emergent literacy objectives (e.g., 
letter names and sounds, blending letter 
sounds, vocabulary word reading, answering 
comprehension questions).

Procedural fidelity.  Procedures were put into 
place to promote high levels of implementa-
tion fidelity, including the following: (a) 
research team members were certified in 
ELSB implementation by members of the 
UNCC research team who developed and 
evaluated the curriculum; (b) participating 
special education teachers participated in a 
2-day ELSB training by research team mem-
bers during the summer, with a “booster” 
session scheduled close to the start of the 
school year; and (c) school site coordinators 
observed literacy lessons implemented each 
week across school sites and provided cor-
rective feedback if needed. During the 2-day 
(6 hr per day) training, members of the 
research team provided an overview of the 
ELSB objectives and instructional methods. 
This was followed by repeated cycles (taking 
two learning objectives at a time) of (a) ver-
bal descriptions of the objectives and the 
procedures for teaching each one, (b) video 
demonstrations of those instructional proce-
dures, and (c) role-playing to practice imple-
menting the instruction.

Procedural fidelity checklists (Browder 
et al. 2008, 2012) were used by research team 
members to document the fidelity of ELSB 
implementation. The fidelity checklist for 
Building With Sounds and Symbols was a 
list of educator behaviors for implementing 
the scripted lessons addressing the 13 objec-
tives. The checklist for Building With Stories 
was a task analysis of educator behaviors for 
teaching story-based lessons (e.g., “Reads 
title and gives students an opportunity to 
point to/say the title.”). Each item on the 
checklists was rated with a “+” if present 
and performed correctly and a “–“ if absent 
or performed incorrectly, to yield a percent-
age of instructional steps implemented cor-
rectly during each session.

Because special education teachers pro-
viding BAU instruction used a variety of 

procedures and materials to address a range 
of literacy objectives, the procedural fidelity 
checklist addressed general instructional 
behaviors relevant to early literacy instruc-
tion. The checklist included the following 
items: (a) Is a reading buddy participating 
with each focal student in his or her literacy 
activities in the general education class-
room? (b) Is the focal student receiving 
instruction that addresses early literacy 
development? (c) Are materials adapted for 
the focal student (when needed) to increase 
accessibility (e.g., adding pictures to increase 
comprehension)? (d) Is physical, verbal, 
visual, or gestural support from an adult or 
peer used to assist the focal student to engage 
in the targeted literacy activities? In addition, 
the checklist included two items document-
ing the absence of ELSB materials from the 
BAU classrooms.

Research team members used procedural 
fidelity checklists to observe reading lessons 
once a week at each school site (rotating 
between ELSB and BAU instruction) to docu-
ment the extent to which lessons were imple-
mented with fidelity. A second member of the 
research team joined the primary data collec-
tor to collect interrater reliability (IRR) data 
during 22.4% of the fidelity sessions for the 
Pacific coast state and 20% of the fidelity ses-
sions for the midwestern states.

Procedures

Thirty- to 40-min ELSB and BAU lessons 
were delivered daily in general education 
classrooms during scheduled literacy blocks 
from September (following the first assess-
ment period) to the end of the school year. 
Occasional disruptions to scheduled instruc-
tion were due to staff and student absences, 
the scheduling of schoolwide activities (e.g., 
assemblies and field trips), and emergency 
situations that required the attention of the 
special education teacher.

Building With Sounds and Symbols and 
Building With Stories instruction alternated 
each day. Building With Sounds and Symbols 
instruction for all students began with the first 
lesson because all focal students were reading 
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below a first-grade level. No other literacy 
instruction was provided for any of the par-
ticipating students at other times during the 
day. Typically, two focal students and two 
general education classmates participated in 
the lessons. The classmates were designated 
reading buddies for the day and engaged in 
the reading group on a rotating daily schedule. 
To help manage the rotating partner schedule, 
a calendar identifying the reading buddy for 
the day was posted in many of the classrooms. 
As described earlier, all ELSB, and the major-
ity of BAU instruction, was implemented in 
small-group contexts by special educators. In 
some classrooms, BAU instruction was deliv-
ered through whole-class lessons with adapted 
materials and support from special educators 
and peers or a combination of whole-class and 
small-group lessons.

Research team members observed ELSB 
or BAU lessons each week at each school site 
not only to collect fidelity of implementation 
data but also to provide feedback when inter-
vention procedures were not implemented as 
described by instructional behaviors listed on 
the implementation fidelity checklists. For 
ELSB instruction, feedback consisted of 
reminders of missed instructional steps or dis-
cussion of instructional steps performed inac-
curately. For BAU instruction, reminders 
were given if instruction did not address lit-
eracy skills; reading buddies were not present; 
instruction was not adequately adapted for 
accessibility by the focal student; the focal 
student was not assisted, when needed, to 
engage in the literacy activities; or ELSB 
materials were present during instruction.

Measures

There were five testing points during the 
school year: September (baseline), Novem-
ber, January, March, and May and June. The 
Nonverbal Literacy Assessment (NVLA; 
Baker, Spooner, Flowers, Ahlgrim-Delzell, 
& Browder, 2010; Browder et al., 2008, 
2012) and the Gates-MacGinitie Reading 
Test, Pre-Reading Level (4th ed.; GMRT; 
MacGinitie, MacGinitie, Maria, & Dreyer, 
2000) served as the early literacy measures. 

They were chosen because they (a) addressed 
key literacy concepts identified by the NRP 
(2000) report and the NELP (2008) report, 
(b) had strong psychometric properties, and 
(c) accommodated students who were non-
verbal. Two days were scheduled for assess-
ing each student. The length of each session 
and the number of breaks from assessment 
activities varied to maintain student comfort 
and interest.

NVLA.  The NVLA was one of the measures 
used in previous ELSB efficacy studies. It 
has a receptive response format with answers 
provided in four-choice arrays. Answers can 
be communicated with speech and pointing, 
pulling cards held in place with Velcro, and 
eye gaze. The original version had 218 items 
and was divided into two subtests: Conven-
tions of Reading (CVR) and Phonological 
Awareness/Phonics Skills (PhonSk). The 
CVR subtest measures interactions with 
books and comprehension in the context of 
shared story reading. The PhonSk subtest 
measures skills of word study (matching 
words, picture-word matching) and vocabu-
lary, alphabetic principle, and beginning 
phonics; phonological awareness (breaking 
words into syllables); blending; and phone-
mic awareness (e.g., identifying first and last 
sounds in words).

Test-retest reliability for the NVLA was 
.97 (p < .001). Internal consistency reliability 
estimates for the NVLA and the CVR and 
PhonSk subtests were .98, .80, and .97, 
respectively (Browder et al., 2008, 2012). 
Fidelity of administration of the NVLA and 
IRR were tested by having a second observer 
score administration procedures and student 
responses. Mean fidelity of administration 
was 95.5% (range: 93.1%–98.5%). IRR was 
96% (Browder et al., 2008, 2012).

Content validity was established by a 
national panel of six experts in emergent lit-
eracy, severe disabilities, and assessment who 
reviewed the assessment items. After review-
ing the NVLA, they reported that the items 
reflected the range of early literacy skills 
(Baker et al., 2010). A confirmatory factor 
analysis of the NVLA indicated that the 



Hunt et al.	 9

NVLA measures a unitary construct of liter-
acy (Baker et al., 2010).

Four-dimensional version of the NVLA.  Flem-
ing, Wilson, and Ahlgrim-Delzell (2018) 
used item response theory to investigate the 
NVLA to create a four-dimensional Rasch 
model using 133 items from the original 
NVLA. The reduced number of items 
resulted in high levels of test reliability 
despite decreasing the number of questions: 
That is, person separation reliability for CVR 
was .80; for comprehension, .64; for word 
study and vocabulary, .83; and for PhonSk, 
.85. The posteriori–plausible value separa-
tion reliability for CVR was .88; for listening 
comprehension, .91; for word study and 
vocabulary, .96; and for PhonSk, .96. There-
fore, this version of the NVLA provided the 
same information about student abilities but 
with fewer implementation hours required. 
In addition, a four-dimensional version of 
the NVLA (CVR, comprehension, word 
study and vocabulary, and PhonSk) provided 
more detailed information about student 
abilities. The four-dimensional version of the 
NVLA was used for this study and included 
the subtests (a) CVR (book orientation, iden-
tifying the title and author of the book, open-
ing the book and turning pages, pointing to 
text as it is read, and completing repeated 
story lines), Listening Comprehension (recall 
of facts, classifying and categorizing, mak-
ing inferences and predictions), Word Study/
Vocabulary (word matching, picture-word 
identification, vocabulary comprehension 
and reading), and PhonSk (e.g., letter identi-
fication, letter sounds, blending, identifying 
first and last letters or sounds in words, 
syllabication).

GMRT.  The GMRT was not one of the stan-
dardized measures used in previous ELSB 
efficacy studies. It was selected for this study 
because it could be accessed by students who 
were nonverbal and students who had physi-
cal disabilities and because it measured a 
range of early literacy skills. The GMRT was 
designed as a “paper-and-pencil test” (stu-
dents fill in the circle next to the correct 

response from a choice of four). Administra-
tion procedures were adapted to increase 
accessibility by (a) enlarging the symbols 
and presenting each four-symbol array on a 
separate response plate and (b) allowing 
students to respond by pointing to or touch-
ing a symbol, pulling a symbol card held in 
place with Velcro, or gazing to a symbol. 
Two of the four GMRT subtests were 
used—Phonological Awareness and Let-
ters/Letter-Sound Correspondences. The 
Phonological Awareness subtest measured 
phoneme matching and rhyme. The Letters/
Letter-Sound Correspondences subtest mea-
sured ability in the areas of matching letters 
and words, letter name recognition, letter-
sound correspondences, and sound-to-letter 
correspondences.

The development of the GMRT included 
pilot studies, field testing with thousands of 
students, and gathering of expert input from 
test users, measurement specialists, curriculum 
specialists, and cultural specialists (Johnson, 
2005; MacGinitie, MacGinitie, Maria, & 
Dreyer, 2002). Reliability estimates included 
total test and subtest internal consistency levels 
with coefficient values at or above .90 for the 
total tests and subtests at all levels except adult 
reading.

Content validity was documented through 
a test development process to design the scope 
of the subtests and to identify effective items 
within subtests. Item bias studies were used to 
eliminate problematic items. Construct valid-
ity was suggested by the strong intercorrela-
tions between the test and subtest scores 
(Johnson, 2005; MacGinitie et al., 2002).

Data collection.  To minimize task demands, 
we used a three-form planned missing data 
collection protocol. Three test forms were 
created with (a) a common block, which con-
tained demographic questions and the CVR 
subtest; (b) three blocks, each of which cov-
ered one-third of the items from the other 
three NVLA subtests; and (c) the GMRT. 
Consequently, each form had three-fourths 
of the total items. Students were randomly 
assigned to complete a single form at each 
time point.
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IRR.  A second member of the research team 
joined the primary data collector to score stu-
dent responses during 24% of the assessment 
sessions across testing points for the Pacific 
coast state and 20% of the sessions for the 
midwestern states. The calculation of point-
by-point scoring agreement (i.e., correlation) 
between the primary data collector and inde-
pendent observer revealed a high level of 
IRR: that is, 98.3% for the intervention group 
(range: 98%–98.5%) and 98.6% for the con-
trol group (range: 98%–99%).

Statistical Analysis

Normality was checked for the GMRT and 
NVLA scores (percentage correct) at each 
measurement time point (September, Novem-
ber, January, March, and May and June). 
Three NVLA subtest scores (CVR, Listening 
Comprehension, and Word Study/Vocabu-
lary) did not follow a normal distribution, 
with a standardized skewness score of z ≥ 
2.83 and a Q-Q plot deviating from normalcy. 
Thus, they were transformed to satisfy the 
normality assumption for data analysis—
square transformation for CVR and Word 
Study/Vocabulary and square root transfor-
mation for Listening Comprehension—com-
monly for each time point.

Both the GMRT and the NVLA demon-
strated adequate reliability. Internal consis-
tency was acceptable at each measurement, 
with Cronbach’s α ranging from .87 to .90 
(M = .89, SD = .01) for the GMRT and rang-
ing from .69 to .94 (M = .85, SD = .08) for the 
NVLA subtests. Test-retest reliability of those 
scores were also confirmed by moderate or 
higher correlations between different time 
points, r = .63 to .83 (M = .75, SD = .06) for 
GMRT and r = .39 to .93 (M = .73, SD = .13) 
for NVLA.

Missing data handling.  In this study, data were 
missing by design (i.e., three-form planned 
missing data collection) or due to participant 
attrition. A Monte Carlo Markov chain mul-
tiple imputation procedure was employed to 
handle both types of the missing data 
(Enders, 2010). This procedure generated 

200 complete data sets by imputing the origi-
nal incomplete data and then combined the 
analysis results from each imputed data set—
that is, parameter estimates were averaged 
over the 200 analyses with imputed data sets, 
and standard errors were computed using the 
average of the standard errors over the 200 
analyses and the between-analysis variation 
in the parameter estimates (Rubin, 1987; 
Schafer, 1997). All measured variables and 
design factors (e.g., group, wave) were 
incorporated into the imputation process as 
auxiliary variables, thereby achieving greater 
recovery of the missing data (Schafer &  
Graham, 2002). The missing data mecha-
nisms, assumed as at least missing at random, 
were confirmed by inspecting distributions of 
the original and imputed data.

Data analysis.  Sample demographics were 
compared between students who received 
ELSB instruction and those who received 
BAU instruction to determine success or fail-
ure of the group randomization executed, 
using an independent-samples t test (with Sat-
terthwaite approximation if necessary) and 
chi-square or Fisher’s exact test (as appropri-
ate). An effect size, Cohen’s d or Cramer’s V, 
was calculated for each comparison.

To evaluate the efficacy of ELSB (Research 
Questions 1 and 2), multilevel modeling, also 
known as hierarchical linear modeling (HLM), 
was conducted separately for GMRT score 
and NVLA (and subtest) scores (percentage 
correct) (Raudenbush & Bryk, 2002; Singer & 
Willett, 2003). We selected HLM for this 
study, rather than the analyses used in previ-
ous ELSB efficacy studies, because an impor-
tant analytic consideration for our study was 
nonindependence of data. That is, data were 
collected at multiple time points (Level 1) 
from students (Level 2) who were nested 
within schools (Level 3). Thus, we selected 
statistical models and techniques (i.e., HLM) 
that could properly handle the nested data 
(Dorman, 2009; Hedges, 2007).

Models estimated overall group difference 
across time (i.e., group effect), linear or non-
linear (quadratic, cubic, etc.) change over 
time (i.e., time effect), and group difference in 
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this change (i.e., group-by-time interaction) 
while accounting for the clustering of mea-
surements (Level 1) repeated for students 
(Level 2) within schools (Level 3). Models 
also accounted for differences in scores that 
are attributable to locations (Pacific coast and 
Midwest states), thereby providing an unbi-
ased estimate of the intervention effect. For 
example, models can be written as

ytij j ij

tij

= + ( ) + ( )
+ ( ) +
γ γ γ

γ γ

000 001 010

100 110

location group

time ggroup timeij tij

j ij tiju u e

×( )
+ + +00 0 ,

where y
tij

 is student i’s literacy score measured 
at time t, γ

000
 is the overall mean of the score 

across students and schools at pretest (t = 0), 
γ

001
 indicates location of the student’s school j 

(1 = Pacific coast, 0 = Midwest), γ
010

 repre-
sents the group effect, γ

100
 represents the time 

effect (e.g., linear change), γ
110

 represents the 
group-by-time interaction, and e

tij
, u

0ij
, and 

u
00j

 are random errors assumed to be indepen-
dently and identically distributed at the time, 
student, and school levels, respectively. A 
proper covariance structure for repeated mea-
surements was determined by evaluating rela-
tive model fit (e.g., Akaike information 
criterion [AIC], Bayesian information crite-
rion [BIC]).

Once the efficacy of ELSB was confirmed 
by a significant group effect or group-by-time 
interaction, analysis further examined whether 
the effect of the intervention was comparable 
between student subgroups of disability (intel-
lectual disabilities or autism), verbal status 
(verbal or nonverbal), or grade (Grades K–1 
or 2–4) and whether the impact was moder-
ated by intervention fidelity (moderating vari-
ables analyses; Research Question 3). 
Examination of these student characteristics 
as potential moderating variables were explor-
atory in nature because previous studies of 
literacy interventions for students with severe 
disabilities did not do so; therefore, we had no 
results from previous studies to confirm.

The literacy scores were compared between 
the two instructional conditions similarly as 
described earlier but separately for student 

subgroups—for example, score differences 
among students in Grades K and 1 and then 
among students in Grades 2 through 4. HLM 
models also further estimated all possible 
interactions with the moderator being tested. 
For example, models of testing for modera-
tion can be written as

ytij j ij
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γ γ γ

γ γ
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where γ
020

 is overall grade difference across 
time (i.e., grade effect), γ

030
 represents overall 

group-by-grade difference across time (i.e., 
group-by-grade interaction), γ

120
 represents 

grade difference in linear change over time 
(i.e., time-by-grade interaction), and γ

130
 rep-

resents group-by-grade difference in this 
change (group-by-time-by-grade interaction).

In a subsequent analysis, independent-
samples t test (with Satterthwaite approxima-
tion if necessary) was performed to find the 
specific time points where the group (and sub-
group) differences are significant and the dif-
ferences become enlarged or diminished (i.e., 
effect sizes). All analyses were conducted 
using SAS 9.4 (SAS Institute, 2002–2012).

Results

Sample Characteristics

Table 1 (available online) presents the stu-
dents’ demographic characteristics and pre-
test scores on the literacy measures (GMRT 
and NVLA). The students who received 
ELSB instruction (intervention group; n = 
40) and those who received BAU instruction 
(control group; n = 40) did not differ in terms 
of disability status (p = .82, V = 0.03), school 
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grade (p = .37, V = 0.23), gender (p = .23, V = 
0.13), verbal status (p = 1.00, V = 0.00), or 
pretest literacy scores (p = .35–.98, d = 0.06–
0.21; before transformation). This finding 
indicated that the matched-pair randomiza-
tion used in this study yielded comparable 
treatment groups of equal size, which may 
increase the precision and power of our sta-
tistical inference. In addition, attrition was 
the same in the two treatment groups (n = 3, 
7.5% in each group).

Efficacy of ELSB

The intraclass correlations in the GMRT 
score and NVLA (and subtest) scores showed 
that 41.9% to 57% of the score variation 
occurred at the student level (Level 2) and 
24.2% to 37.7% at the school level (Level 3). 
The compound-symmetric covariance struc-
ture produced the smallest AIC and BIC val-
ues and thus were chosen for the HLM 
models examined.

The efficacy of ELSB (Research Questions 
1 and 2) was confirmed by the HLM results, in 
which a significant group-by-time interaction 
(i.e., a significant group difference in change) 
indicates a significant effect of the interven-
tion. Indeed, the interaction was significant for 
all literacy scores (all p < .01), except for 
NVLA Word Study/Vocabulary, suggesting 
that after controlling for score differences 
related to geographic locations, improvement 
in literacy over the school year was signifi-
cantly greater for the intervention group than 
for the control group. When the total percent-
age correct on the NVLA was analyzed, the 
group-by-time interaction was also significant 
(p < .001). In regard to the NVLA Word Study/
Vocabulary subtest, the intervention and con-
trol groups as a whole made a significant 
increase over time (time effect, p < .001), and 
their improvement did not differ from each 
other (group-by-time interaction, p = .14). 
Overall, the analysis results supported the effi-
cacy of ELSB when implemented in the con-
text of general education using an integrated, 
small-group instructional model.

Figures 1 and 2 show the literacy scores at 
five different time points over the 9-month 

school year (September, November, January, 
March, and June). The results of follow-up 
independent-samples t test showed that the 
two treatment groups had equivalent scores 
at pretest (September; p = .39–.88, d = 0.04–
0.19), but the intervention group achieved 
significantly higher scores at posttests: 
GMRT at 9 months (p < .05, d = 0.49; see 
Figure 1) and NVLA CVR at 9 months (p < 
.05, d = 0.48); Listening Comprehension at 4 
months (p < .05, d = 0.47), 6 months (p < 
.01, d = 0.62), and 9 months (p < .01, d = 
0.69); and PhonSk at 9 months (p < .05, d = 
0.54; see Figure 2). When the total percent-
age correct on NVLA was analyzed, similar 
results were found—that is, the score was 
comparable at pretest (p = .76, d = 0.07) but 
significantly higher at posttests (p < .05, d = 
0.51, at 6 months; p < .05, d = 0.55, at 9 
months) in the intervention group compared 
to the control group. However, the group dif-
ference in the Word Study/Vocabulary score 
was not significant at any posttest (p = .09–
.97, d = 0.01–0.40).

Moderation of the ELSB Effect

As this study found that ELSB had a signifi-
cant effect on literacy learning in students 
with intellectual disabilities or autism, the 
data were further examined by student sub-
groups to determine if the intervention was 
more (or less) effective for students based 
on their disability, verbal status, or grade 
(Research Question 3). The results described 
next are presented in Table 2 (available 
online).

Although the group-by-time-by-disability 
interactions were significant in HLM (p < .05 
in GMRT; p < .01 for NVLA), the posttest 
differences between ELSB and BAU instruc-
tion were similar for students with autism (d = 
0.01–0.71 in GMRT; d = 0.40–0.74 in NVLA) 
and those with intellectual disabilities (d = 
0.06–0.44 in GMRT; d = 0.23–0.52 in NVLA).

The HLM results confirmed that the 
intervention effect was moderated by verbal 
status, with significant group-by-time-by-
verbal status interactions (both p < .01 in 
GMRT and NVLA). The verbal students 
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who received ELSB instruction had greater 
gains in literacy scores than did those who 
received BAU instruction, which led to 
medium to large differences at posttests (d = 
0.18–0.61 in GMRT; d = 0.44–0.75 in 
NVLA) and statistically significant differ-
ences at 4, 6, and 9 months (all p < .05) in 
this subgroup. The 12 nonverbal students 
randomly assigned to the ELSB condition 
had considerably lower pretest scores than 
the 12 nonverbal students assigned to the 
control condition (d = −0.59 in GMRT; d = 
−0.58 in NVLA). Nevertheless, the nonver-
bal students receiving ELSB instruction 
achieved significantly greater gains in the 

literacy scores (MΔ = 0.35, SDΔ = 0.11, in 
GMRT; MΔ = 0.30, SDΔ = 0.13, in NVLA) 
by the end of the study (9 months) as com-
pared to those receiving BAU instruction 
(MΔ = 0.15, SDΔ = 0.19, in GMRT; MΔ = 
0.16, SDΔ = 0.09, in NVLA; p < .01, d = 
1.31 in both GMRT and NVLA). Given the 
small number of students in the study who 
were nonverbal, caution should be taken 
when interpreting these results.

Significant group-by-time-by-grade inter-
actions in HLM (p < .01 in GMRT; p < .001 
for NVLA) suggested that the effect of ELSB 
instruction differed between younger and 
older students. The follow-up independent-

Figure 1.  Gates-MacGinitie Reading Test and Nonverbal Literacy Assessment total scores.
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samples t test results also showed that for both 
younger and older students, ELSB instruction 
produced greater gains in the posttest literacy 
scores than did BAU instruction. However, 
these gains were greater among students in 
Grades K and 1 (d = 0.07–0.91 in GMRT; d = 
0.26–0.79 in NVLA) than among students in 
Grades 2 through 4 (d = 0.081–0.24 in GMRT; 
d = 0.41–0.50 in NVLA).

Procedural fidelity.  The procedural fidelity 
checklists for ELSB and BAU instruction 
are described on page 12. Measures of pro-
cedural fidelity were high for both ELSB 
and BAU instruction (95.1% and 98.1%, 
respectively), and the fidelity of implemen-
tation did not moderate the impact of ELSB 
instruction (p = .40 in GMRT; p =.20–.98 for 

NVLA). IRR of the procedural fidelity mea-
sures was 96.2%.

Discussion

In this conceptual replication study, we inves-
tigated the efficacy of ELSB, a comprehen-
sive early literacy intervention for students 
with severe disabilities, when it was imple-
mented in small-group contexts in general 
education classrooms with peers participating 
in the lessons. Participants randomly assigned 
to the intervention group (ELSB instruction) 
and the control group (BAU instruction) 
received literacy instruction each day imple-
mented by special educators during the class-
room’s literacy period. Two early literacy 
measures were administered in five waves 

Figure 2.  Nonverbal Literacy Assessment dimension scores (after transformation).
Note. The Conventions of Reading and Word Study/Vocabulary scores (percentage correct) were square transformed, 
and the Listening Comprehension score was square root transformed to meet the normality assumption.
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scheduled across the school year. Results indi-
cated that while scores for students in both the 
ELSB group and the BAU group showed a 
significant increase for each of the literacy 
measures (i.e., the GMRT and NVLA) over 
the 9-month school year, scores for students 
receiving ELSB instruction made greater 
gains than students in the control group. These 
gains were made in foundational early literacy 
skill areas, including early phonics, phono-
logical awareness, comprehension, and the 
conventions of reading and print awareness. 
The one exception to this was the finding for 
the NVLA subtest Vocabulary/Word Study. 
For this subtest, scores for both groups showed 
a significant increase over time (time effect; 
p < .001); however, there was no difference 
between the groups.

The moderate effect sizes for our study 
were promising, particularly given the targeted 
student population. Effect sizes at 9 months 
were .49 for the total GMRT score and .55 for 
the total NVLA score. Effect sizes for the 
NVLA subtests ranged from .48 to .69, with 
the largest effect size found for measures of 
comprehension. These effect sizes were larger 
than those reported by the Browder et al. 
(2012) study (.30–.49). However, it is difficult 
to make comparisons between the studies 
because of the difference in control group 
interventions as well as differences in statisti-
cal analyses employed, literacy measures 
implemented, and geographical location.

The results of our study suggest that the 
effects of ELSB instruction may be general-
ized to integrated, small-group instructional 
contexts in general education classrooms in 
which students with and without disabilities 
participate in lessons together. This is a note-
worthy finding given the opportunities pro-
vided by this setting for students with 
disabilities to benefit from peer modeling of 
targeted literacy skills. In addition, this setting 
provides extended opportunities for supported, 
positive interactions between the students with 
and without disabilities that may produce posi-
tive changes in the peers’ perceptions of the 
focal students’ characteristics and abilities.

Exploratory analyses of moderation asso-
ciated with student characteristics revealed 

three interesting findings. First is the finding 
that the nonverbal students receiving ELSB 
instruction (n = 12) made significantly greater 
gains in the literacy scores by the end of the 
school year than the nonverbal students in the 
control group (n = 12). This provocative find-
ing warrants further research to determine its 
generalizability beyond the small number of 
nonverbal students in our study. Second, 
although ELSB instruction produced greater 
gains for both younger students (Grades K–1) 
and older students (Grades 2–4) than BAU 
instruction, it produced the greatest gains for 
younger students. If additional research 
reveals similar patterns, as is the case for 
research on early literacy instruction for stu-
dents with high-incidence disabilities (e.g., 
Lovett et al., 2017), then a case can be made 
for the importance of early literacy interven-
tion for students with severe disabilities. 
Finally, the finding of no difference in the 
gains in literacy scores for participants with 
an autism diagnosis and participants with an 
intellectual disability diagnosis suggests that 
ELSB instruction might be equally effective 
for these different disability subgroups.

Study Limitations

The purposive sampling of school sites and 
the small sample size (N = 80) are potential 
threats to the generalizability of our study 
findings. In addition, special educators at 
each school site implemented both ELSB 
and BAU instruction. Although this con-
trolled for differences between the interven-
tion and control groups in educator 
characteristics, it also created the possibility 
that BAU instruction was enriched by the 
educators’ development of skills implement-
ing the systematic and comprehensive 
instruction associated with ELSB lessons, 
thereby lessening differences between the 
groups in intervention effectiveness. Also, 
the current study did not address the degree 
to which the focus on fidelity of implementa-
tion (weekly observation and feedback by 
researchers) helped teachers to maintain teach-
ing precision across the year. However, the 
consistently high level of procedural fidelity 
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(i.e., 95.1% for ELSB instruction) suggests 
that extensive feedback was often not needed. 
Finally, the lack of specific dosage data is a 
limitation of the study. Educators imple-
mented 30 to 40 min of literacy instruction in 
general education classrooms to students in 
the intervention and control groups across the 
school year. However, there is no record of 
the days when instruction did not take place 
due to factors such as school holidays, special 
events, and educator or student absences.

Practical Implications

The results of the current study suggest that 
ELSB can be implemented effectively and 
with high procedural fidelity across a wide 
range of general education classrooms with 
diverse educator characteristics and varying 
classroom cultures, resources, and practices. 
In addition, the preliminary finding that non-
verbal students with significant disabilities 
receiving ELSB instruction made greater 
gains in the development of early literacy 
skills than nonverbal students receiving 
BAU instruction is promising. This outcome 
suggests that ELSB objectives, instructional 
procedures, materials, and response formats 
may be a valuable resource in the design of 
early literacy instruction for this population 
of students.

Future Research

The conditions under which the students with 
severe disabilities learned merit additional 
research. We need more information about 
how peers mediated learning for the focal stu-
dents in both the experimental and control 
groups. How did their presence inform or 
influence the focal students’ performances or 
teachers’ instruction? In addition to questions 
related to peer mediation, we need to explore 
the organizational, structural, and profes-
sional barriers that need to be identified and 
addressed so that ELSB or its equivalent can 
be implemented without the resources of a 
research team. Finally, as more services are 
delivered in general education with interven-
tions that produce strong learning results, 

research is needed to address how the educa-
tor workforce can be prepared and supported 
to deliver high-quality, evidence-based 
results. The research and practice communi-
ties need to work together to ensure that edu-
cators have the knowledge base and 
organizational supports to design and deliver 
effective instruction for all their students.
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