
RESEARCH ARTICLE

Adventures in Direct Instruction Implementation: The Devil
Is in the Details

Joel L. Vidovic1 & Mary C. Cornell1 & Sarah E. Frampton2
& M. Alice Shillingsburg2

Accepted: 9 June 2021
# Association for Behavior Analysis International 2021

Abstract
This article tells the story of how a public charter school serving students with autism spectrum disorder (ASD) adopted Direct
Instruction (DI) as their primary form of instruction. The journey from recognizing the need for evidence-based curriculum
focused on academic skills to integrating DI on a daily basis was outlined using a common implementation framework. We
measured results of the implementation process on student outcomes using reading scores obtained from the Kaufman Test of
Educational Achievement (KTEA-II Brief). Results for 67 students who participated in a DI reading program for at least 2 years
suggest that the implementation of DI led to significantly improved reading scores; with some students demonstrating greatly
accelerated rates of learning for their age. Our study suggests that the road to adoption of DI may be long, but the results are
powerful for the individuals served. We offer our steps to implementation as a guide and resource to educators and behavior
analysts eager to utilize DI in their settings.
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In the 2018–2019 school year, the National Center for
Education Statistics (2020) reported that over 750,000 stu-
dents with autism spectrum disorder (ASD) between the ages
3 and 21 years were served under Part B of the Individuals
with Disabilities Education Act (IDEA, 2004). Individuals
with ASD present with varying degrees of impairment in the
areas of social interaction, social communication, rigid and
repetitive behaviors, and associated problematic behaviors
(American Psychiatric Association, 2013). In addition to de-
scribing eligibility for special education services, IDEA
(2004) outlined standards for the use of evidence-based prac-
tices (EBPs) when serving these students. Mandating the use
of EBPs was a critical step forward in recognizing the rights of
individuals with ASD and other specialized needs (Cook &
Odom, 2013). However, as noted by Odom et al. (2010), “the
devil in the details” (p. 276) becomes apparent as schools are
challenged with identifying and ultimately implementing
research-based procedures in classroom settings.

Direct Instruction (DI) is an EBP with strong empirical
support that has crossed the threshold from research to class-
room implementation (Hattie, 2009). The success of DI is not
altogether surprising given that it was developed with the ex-
plicit aim of giving all students the opportunity to access high
quality instruction at a pace that may afford them the chance to
catch-up with more advantaged peers (Engelmann et al.,
1988). The two main rules of DI are: “Teach more in less time
[and] . . . Control the details of what happens” (Engelmann
et al., 1988, p. 303). These rules are exemplified by DI’s core
instructional tactics. DI teachers describe the content of the
lessons prior to instruction, present the content by modeling
desired responses, provide individual and choral response op-
portunities to students, and provide differential consequences
for responding (Engelmann et al., 1988). Instruction is provid-
ed to groups of students with matched abilities, allowing for
more efficiency in instruction and close monitoring of student
specific progress (Watkins & Slocum, 2004). To support
teacher’s implementation of instruction, curricula are devel-
oped with embedded scripts to follow and materials to use for
a variety of different content areas. DI programs are designed
to “control the details” (Engelmann et al., 1988) and promote
both consistent implementation across instructors and a re-
duced amount of daily teacher preparation time. Over time,
DI curricula have expanded to address educational areas such
as reading (Engelmann & Osborn, 2008a; Engelmann et al.,
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2002), math (Engelmann et al., 2012), writing (Engelmann &
Silbert, 1983), and language (Engelmann & Osborn, 2008b).

The efficacy and effectiveness of DI has been well-
established for a number of years (Hattie, 2009; Stockard
et al., 2018). Increased academic performance has been shown
across learner age groups, from preschool to high school
(Becker & Gersten, 1982; Weisberg, 1988), from various so-
cioeconomic backgrounds (Gersten & Carnine, 1984; Gersten
et al., 1988), and with varying disabilities (Horner & Albin,
1988). Results of Hattie’s (2009) meta-analysis provided an
average effect size of .59 across 300 studies and over 400,000
students. These findings suggest that DI can work for a variety
of learners and can be adopted in the settings in which students
receive their education.

Over the past several decades there has been increasing
evidence that DI may be efficacious for learners with ASD
(Frampton et al., in press). Initial studies examined the effica-
cy of specific strands or components of DI programs. For
example, Flores and Ganz (2007) successfully taught skills
related to inference, use of facts, and analogies to elementary
students with ASD by implementing selected strands from
within the Corrective Reading Thinking Basics (Engelmann
et al., 2002) program. Ganz and Flores (2009) used selected
strands from the Language for Learning (Engelmann &
Osborn, 2008b) program to teach elementary students with
autism to identify materials from which items were made.
Flores and Ganz (2009) demonstrated a functional relation-
ship between explicit instruction using selected strands from
the Corrective Reading Thinking Basics (Engelmann et al.,
2002) program and subsequent improvements on
curriculum-based assessment measures for reading compre-
hension skills related to analogies, induction, and deduction
with elementary school students with ASD.

Subsequent studies have extended the line of research into
the effectiveness of DI for individuals with ASD by incorpo-
rating more complete components of DI programs as indepen-
dent variables, such as entire lessons delivered without mod-
ification, or DI programs delivered in their entirety. Flores
et al. (2013) found that whole lessons from the Corrective
Reading Thinking Basics (Engelmann et al., 2002) program
and Language for Learning (Engelmann & Osborn, 2008b)
program, delivered without modification over the course of a
4-week extended school year program, resulted in statistically
significant improvements in reading comprehension and lan-
guage skills on curriculum-based assessments. Shillingsburg
et al. (2015) examined the efficacy of using the entirety of the
Language for Learning (Engelmann & Osborn, 2008b) pro-
gram with 18 children with ASD. Participants received 1:1
intervention using the program for 3 hours per week across
4 consecutive months. Results comparing preintervention and
postintervention scores on a battery of curriculum-based as-
sessments revealed statistically significant improvements in
targeted language skills.

Unfortunately, DI programs have struggled to achieve
widespread implementation within educational settings de-
spite repeated evidence of effectiveness (Viadero, 1999;
Kim & Axelrod, 2005; Stockard et al., 2018). Head et al.
(2018) summarized the importance of their research findings
by expressing frustration with the contrast between the grow-
ing body of research demonstrating the efficacy of DI pro-
grams for individuals on the autism spectrum and the dismal
state of DI implementation in school settings, stating, “It is
disheartening that, given the extensive research regarding the
effectiveness of DI, this methodology and curricula is
underutilized in educational settings” (p. 190). This sentiment
echoes findings from Odom et al. (2010) that identification of
EBPs is not enough. We need evidence-based methods to
implement EBPs.

The gap between scientifically identified best practices and
actual implementation has received growing attention across
fields (Cook & Odom, 2013; Fixsen et al., 2013). Smith et al.
(2007) identified multiple phases of research ranging from
studies demonstrating basic effects, to manualization, to
RCTs, to implementation in community settings. Each phase
of research has unique aims and requires different methods to
achieve those aims. The efficacy of DI has been established in
multiple single-subject and group designs across research
groups with individuals with ASD (see Steinbrenner et al.,
2020). It appears this line of research is ready for evaluations
of community effectiveness in schools serving students with
ASD.

One evidence-based practice for the introduction and im-
plementation of EBP’s is the Exploration, Preparation,
Implementation, and Sustainment framework (EPIS; Moullin
et al., 2019). Implementation frameworks have arisen within
the field of implementation science as tools that provide con-
text and guide the manner in which implementation of an
evidence-based practice can be structured and executed
(Bauer et al., 2015). During the exploration phase, an organi-
zation is aware of a clinical or public health need and has
started examining ways to address the need (Aarons et al.,
2011; Moullin et al., 2019). As an EBP is identified by the
group, potential barriers are then identified in the preparation
phase. As each setting is unique, and no EBP is perfect, this
phase is critical to identify whether adaptations to the EBP are
warranted and identify facilitators who can work effectively to
overcome barriers. The preparation phase entails creating de-
tailed plans for training and support that will be deployed in
the later phases by the facilitators. As needed, the preparation
phase may also include specific steps to acclimate the individ-
uals that will be participating in the change process. In partic-
ular, the goal is to clarify that implementation of the EBP is
eminent, endorsed by the leaders/administrators, and that im-
plementation will be rewarded (Aarons et al., 2014).

The EBP is initiated and closely monitored during the im-
plementation phase. Adjustments are made as needed to align
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implementation with the plans created in the preparation
phase. In the sustainment phase, the EBP continues to be
implemented and progress related to key metrics is evaluated.
In other words, during the sustainment phase the effects of the
EBP on the referring problem are evaluated. The EPIS frame-
work has been used to guide implementation projects across a
broad range of public sector settings, including public health,
child welfare, mental or behavioral health, substance use, re-
habilitation, juvenile justice, education, and school-based
nursing. Between 2011 and 2017, a total of 67 peer-
reviewed articles were published outlining research projects
that have used the EPIS framework (Moullin et al., 2019).

We used the EPIS framework to describe how DI was
implemented throughout a midwestern public charter
school serving students with ASD. The implementation
process we followed was highly aligned with the recom-
mendations and procedures in EPIS. In sharing our ex-
perience with this process, we hope to extend the DI
literature with individuals with ASD in two ways. First,
this study may serve as an example of how DI may be
brought into the final phases of adoption, as illustrated
by Smith et al. (2007). The study includes a step-by-step
description of a successful site-wide implementation ef-
fort. This type of detailed description may provide valu-
able insight to support future implementation efforts, in
particular for practitioners who may be unfamiliar with
the critical components of DI implementation. In addi-
tion, operationalizing and sharing implementation pro-
cesses may support a continuous improvement process
related to DI implementation, leading to increasingly ef-
ficient processes. Second, we present reading outcomes
for 67 students who completed 2 consecutive years of DI
reading instruction as part of the comprehensive site-
wide implementation of DI to contribute to the growing
evidence-base regarding the effectiveness of DI for stu-
dents with ASD.

Method

Setting and Participants

This site-wide implementation of DI took place at a public
charter school located in the midwestern United States, which
serves students on the autism spectrum. Throughout the im-
plementation, 115 students with ASD and other developmen-
tal disabilities ranging in age from 5 to 22 years old were
enrolled at the school. Approximately 70% of the students
qualified as economically disadvantaged. Each classroom
within the school was staffed with a licensed special education
teacher and one to five paraprofessionals. Paraprofessionals
were allocated to classrooms based on the learning and super-
vision needs of the students. Each classroom served six or

seven students. Throughout implementation, DI lessons were
delivered by both the special education teachers as well as the
classroom paraprofessionals. In total, there were 14 teachers
and 25 paraprofessionals involved in the delivery of DI les-
sons across the 5-year implementation.

Students were identified for participation in various DI
curricula based on outcomes of individually administered
curriculum-based placement tests, consistent with typical
procedures guiding use of DI programs. The Kaufman Test
of Educational Achievement, Second Edition, Brief Form
(KTEA-II Brief Form) was administered annually to all
students who participated in at least one DI program (re-
gardless of curricular focus). Following 5 years of compre-
hensive site-wide DI implementation, an analysis of stu-
dent outcomes was conducted utilizing the reading
Growth Scale Value (GSV) scores obtained from the
KTEA-II Brief Form assessments. We selected GSV scores
as the primary evaluation metric because they compare
performance over time, as raw scores and/or standard
scores are insufficient in providing an apples-to-apples
comparison (Kaufman & Kaufman, 2005).

Reading scores were selected for use in the evaluation of
student outcomes on the basis that more students participated
in DI reading instruction during the implementation effort
than any other curricular area. Scores for all students who
had participated in at least 2 consecutive years of DI reading
instruction using either Headsprout Early Reading ©, Reading
Mastery (Engelmann & Osborn, 2008a), Corrective Reading-
Decoding (Engelmann et al., 2002), or Corrective Reading-
Comprehension over the course of the 5-year site-wide imple-
mentation effort were included in the analysis. In total, 67
students met inclusion criteria. Participation in other DI pro-
grams (i.e. curricula focusing on other English language arts
skills) was variable across the 67 participants over the course
of the study. This variability was a result of participant perfor-
mance onDI placement tests and natural course progression as
participants demonstrated mastery.

Figure 1 displays the number of participants who received
instruction in each of the DI reading curricula, as well as
DI curricula focusing on other English language arts con-
tent, at any point in time during which their reading
scores were assessed as part of this study. Of the 67 stu-
dents included in the analysis, 63 qualified for special
education under the eligibility criteria for autism (94%),
1 qualified for special education for a cognitive disability,
1 for an emotional disability, 1 as other health impaired,
and 1 as a student with a speech/language disorder.
Students included in the evaluation of outcomes ranged
in age from 6 to 19 years at the onset of instruction, with a
mean age of 11.7 years. Results of the Clinical Evaluation
of Language Fundamentals, 5th edition (Wiig et al.,
2013), conducted with each student in the sample, indi-
cated that 65% of the students presented with a severe
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language delay, 16% presented with a mild/moderate lan-
guage delay, and 19% presented with language skills in
the average range.

Implementation Team

Implementation rollout was led by two master’s-level
board certified behavior analysts (BCBA). The imple-
mentation team consisted of the school director (a parent
of children on the autism spectrum and a licensed dieti-
cian), two administrative support staff, one licensed
speech-language pathologist (SLP), and one licensed oc-
cupational therapist (OTR/L). The two BCBAs, the SLP,
and the OTR/L collectively formed an interdisciplinary
team that fulfilled a supervisory role for the school’s 19
classrooms.

DI Implementation Phases

A comprehensive review of organizational records (e.g.,
meeting notes, emails, electronic files) was completed to
create a detailed and chronologically organized descrip-
tion of the implementation steps that were used to rollout,
evaluate, and sustain the DI implementation, which aligns
with the phases of implementation identified within the
EPIS framework. Use of the EPIS framework to describe
the process adds important context with which to examine
and effectively communicate a complex process of sys-
t emic change . F igure 2 i l lus t r a t e s the overa l l

implementation project, with each implementation step
illustrated in terms of its occurrence within the process,
approximate duration, and implementation phase accord-
ing to the EPIS framework.

Exploration Phase (4 Months Duration)

The EPIS framework identifies the first phase of implementa-
tion as the exploration phase. During this phase of implemen-
tation, an organization is aware of a clinical or public health
need and starts examining ways to address the need (Aarons
et al., 2011; Moullin et al., 2019). Specific steps completed as
part of the school’s exploration process related to DI imple-
mentation are described below:

Step 1: Explore values and vision The implementation process
began when the implementation team began facilitating a se-
ries of internal meetings with teachers. The meetings focused
on reviewing the organization’s mission (i.e., values clarifica-
tion), reviewing the current service delivery model, identify-
ing pain points currently experienced by teachers, examining a
description of an alternative service-delivery model (i.e., a
vision), and exploring perceived advantages and disadvan-
tages associated with a potential shift. The description of the
alternative service-delivery model incorporated many aspects
of a site-wide implementation of DI including grouping and
regrouping students based on instructional content and student
ability but did not mention DI by name.

Perceived advantages shared by teachers throughout the
meetings included potential increases in opportunities for col-
laboration/teamwork, opportunities to improve programming
for generalization of student skills, increased opportunities to
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Receiving Instruction in Each DI
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Language for Learning and
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part of the participant inclusion
criteria used for the study
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work with a variety of students, increased variety of activities
for students, increased exposure to peers, and increased oppor-
tunities to practice flexibility. Perceived disadvantages shared
by teachers included increased requirements to trust other
teachers to effectively manage students on another teacher’s
caseload, potential increases in behavioral challenges if the cur-
rent system were to be changed too quickly, the possibility that
increased transitions could diminish close relationships be-
tween teachers and their students, the possibility of increased
stress for students, and difficulty implementing behavior sup-
port plans with students across various settings. All teacher
feedback from these meetings was documented and subse-
quently distributed to meeting participants.

Step 2: Analyze curriculum and identify gapsMembers of the
implementation team, in partnership with several classroom
teachers, facilitated a systematic review of the school’s current
curriculum. The process occurred within the context of a vol-
unteer Curriculum Committee that met monthly. The analysis
revealed that the school’s curriculum had relative strengths in
terms of tools for assessing and teaching adaptive behavior,
but a significant gap was exposed within availability of
evidence-based curricular materials to address academic con-
tent areas.

Step 3: Review DI programs, curricular gaps, and state con-
tent standardsMembers of the implementation team had pre-
vious exposure toDI curricula and identified it as being a good
fit to fill the current curricular gap. To facilitate additional
buy-in from various stakeholders, a systematic review of var-
ious DI programs and their alignment with the state’s academ-
ic content standards was completed. The results of the review

indicated strong alignment between various DI programs and
state content standards. Results of the reviewwere shared with
relevant stakeholders (including teachers and school board
members) at various stages throughout the implementation
process.

Step 4: Obtain consensus and select DI to fill curricular gap
Upon the recommendation of the implementation team, and
after reviewing alignment with the state content standards, the
Curriculum Committee reached consensus to initiate imple-
mentation of DI. The following DI curricula were selected
for implementation: Language for Learning (Engelmann &
Osborn, 2008b), Language for Thinking (Engelmann &
Osborn, 2002), Language for Writing (Engelmann &
Osborn, 2006), Headsprout Early Reading©, Reading
Mastery (Engelmann & Osborn, 2008a), Corrective
Reading- Decoding (Engelmann et al., 2002), Corrective
Reading-Comprehension, Reasoning and Writing
(Engelmann et al., 2002), and SRA Connecting Math
Concepts (Engelmann et al., 2012).

Preparation Phase (7 Months Duration)

The EPIS framework describes the preparation phase as the
point at which implementation efforts shift from identifying
an evidence-based practice to preparing for implementation.
Efforts in this phase are focused on identification of barriers
and facilitators to implementation, identification of potential
adaptation needs, and the development of a detailed imple-
mentation plan. Specific steps completed as part of the
school’s preparation process prior to the onset of DI imple-
mentation are described below.

Fig. 2 Timeline of Implementation Activities According to
Implementation Phase within EPIS Implementation Framework. Note:
Exploration Phase activities are shown in black. Preparation activities

are shown in white. Implementation activities are shown in light gray.
Sustainment activities are coded in dark gray
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Step 1: Secure external partnerships Members of the imple-
mentation team initiated a collaborative partnership with a
local university professor who had extensive experience with
DI programs. Over the course of the implementation process,
guidance provided through this partnership included the pro-
vision of sample curricular materials for teachers to examine,
relevant literature regarding effectiveness of DI, a recommen-
dation to hire an external consultant to provide initial training,
a recommendation of an evaluation tool that could be used to
monitor student outcomes, and the provision of ongoingmoral
support to the implementation team.

Step 2: Begin building knowledge The implementation team
distributed literature related to DI to all teachers to formally
introduce them to DI, its features, and its effectiveness with
individuals on the autism spectrum. Materials were shared via
email for voluntary consumption and included Barbash (2012)
and Flores and Ganz (2009). At the same time, samples of the
DI programs were made available on-site for teachers to begin
exploring.

Step 3: Administer and analyze curriculum placement tests
Teachers were provided with placement tests for all programs
targeted for roll-out along with instructions for test adminis-
tration. Completed placement tests were turned into the im-
plementation team and analyzed to arrange initial student
groupings, assign instructional staff for each group, and guide
initial curricula purchasing decisions. Initial instructional
groupings included a lead teacher and at least one paraprofes-
sional to provide support for each group.

Step 4: Build support with governing board The implementa-
tion team began delivering a series of monthly presentations to
the school’s Board of Directors. The content of these
monthly presentations advanced over the course of the im-
plementation process but ultimately included: (1) a review
of research literature related to DI and its effectiveness
across a variety of populations—including students with
autism; (2) an overview of curricular analysis and gaps in
programming; (3) anticipated rollout costs for initial pur-
chase of curricular materials and professional development
with an external consultant; (4) an overview of the imple-
mentation plan including staff training activities, methods
for developing instructional groupings, methods for evalu-
ating student outcomes, and methods for evaluating fidel-
ity of program implementation; and (5) implementation
progress updates.

Step 5: Review implementation plan with stakeholders The
implementation team began holding weekly rollout meetings
with teachers. The content of these meetings evolved over the
course of the implementation process but ultimately included
(1) an overview of the implementation plan; (2) discussion

and planning of organizational adaptations required to
support implementation (e.g., following a master schedule
of classes, rearranging scheduled activities that would
conflict with DI classes, activating a transition cue to sig-
nal class changes); and (3) ongoing discussion of ques-
tions and concerns. The implementation plan that was
shared with teachers included key staff training activities
that would occur, methods that were used for developing
instructional groupings, methods to be used for evaluating
student outcomes and guiding decisions to continue ongo-
ing implementation beyond the initial year, methods for
supporting fidelity of implementation, and a timeline of
when key events were planned to occur.

The implementation team also initiated communication
with parents of students at this time to provide an overview
of the upcoming curricular adjustments. An informational
memo was provided to parents with the following information
included: (1) a brief overview of the history of DI; (2) an
overview of some of the key features of DI; and (3) links to
websites for the National Institute for Direct Instruction and
the Association for Direct Instruction for parents to seek out
additional information.

Step 6: Obtain curricula and external consultant services The
implementation team began working with a representative
fromMcGraw-Hill Education to identify and secure curricular
materials as well as a DI consultant to provide on-site in-ser-
vice training. Results of placement testing were used to guide
initial purchases.

Step 7: Prepare students The implementation team organized
a series of teacher meetings to discuss specific methods to
begin preparing students for successful participation in DI
programs. Sample lesson plans (Appendix A) focusing on
teaching students how to chorally respond to teacher questions
and instructions were distributed to teachers. Teachers were
instructed to begin implementing the lesson plans with their
students. Ongoing coaching and support frommembers of the
implementation team was provided to teachers to support im-
plementation of the choral response lesson plans and to ensure
the regular occurrence of practice.

Step 8: Implement organizational adaptationsThe implemen-
tation team began overseeing a variety of adaptations to ev-
eryday school procedures to remove barriers to site-wide DI
implementation. Specific adaptations that were required in-
cluded modifications to scheduled school-wide activities
(e.g., gym, lunch, recess) to ensure all students were available
for instruction at the same time, testing of the schools public
address system to signal class changes, and role-played prac-
tice sessions with students to support their ability to make the
transition between various classrooms in response to the pub-
lic address system.
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Step 9: Deploy external consultant training An 8-hour in-ser-
vice was provided by a DI consultant from McGraw-Hill
Education. The in-service included an overview of DI curric-
ula to be used in the school, demonstration of components of
DI lesson delivery (including presentation of the script, sig-
naling, and error correction methods), and opportunities for
role-playing of lesson delivery with immediate feedback from
the consultant. At this time, the consultant also provided the
implementation team with a 20-item fidelity checklist
(Appendix B) that would be used to guide coaching and feed-
back sessions throughout the implementation effort.

Step 10: Plan for implementation evaluation Prior to the ini-
tial delivery of DI curricula to students, the implementation
team began outlining a plan to evaluate the success of the
implementation effort. Two specific variables were identified
as important within the evaluation plan: (1) evaluation of DI
implementation fidelity following initial roll-out, and (2) eval-
uation of student outcomes. Efforts to support implementation
fidelity were also outlined at this time and were to include
ongoing classroom observations and coaching sessions com-
pleted by the internal implementation team. These observa-
tions and coaching sessions would be guided by the 20-item
fidelity checklist provided by the external DI consultant. The
checklist focused on the following areas: physical set-up and
materials, classroommanagement skills, DI presentation skills
and monitoring of independent work. In addition, the DI con-
sultant who provided the initial DI in-service was contracted
for a second on-site visit to conduct an independent evaluation
of initial implementation fidelity.

The evaluation plan for student outcomes included both
formative and summative measures of student achievement.
For the formative assessment of student achievement, ongoing
comparison of pre- and posttest measures from DI mastery
tests would be used. For the summative measure, the imple-
mentation team planned annual administrations of the KTEA-
II Brief Form. One month prior to the implementation of DI
curricula, all participating students were administered the
KTEA-II Brief Form to obtain baseline scores in reading,
writing, and mathematics.

Step 11: Generate site schedule and course sequenceBecause
the implementation included multiple DI programs to be im-
plemented simultaneously on a school-wide basis, a master
schedule was developed to indicate when particular curricula
would be implemented and for how long each day. The sched-
ule was developed to match recommended durations within
the manuals for each of the DI curricula selected. The daily
schedule for each classroom also included 1.5 hr allotted for
supplemental instruction focused on individual IEP goals and
other classroom group activities such as art, gym, social
games, etc. Figure 3 shows the daily schedule used throughout
this implementation. It should be noted that two separate

schedules were implemented resulting in different levels of
intervention intensity. DI programming occurred 5 days per
week for participating school-age students and 3 days per
week for participating students who were in classrooms serv-
ing transition-age students. This distinction was made to en-
sure adequate instructional time for community and work-
based experiences for older students. In addition, a course
progression map was created to outline the sequence with
which students would progress through curricula (see
Figure 4).

Step 12: Provide behavioral skills training Prior to delivery of
DI content to students, the implementation team conducted
four separate 1-hr training sessions to allow all DI instructors
to practice delivering 15-min sample DI lessons. Training ses-
sions occurred in a group format with one instructor delivering
a lesson and the remaining group members role-playing as
students. Each DI instructor completed two 15-min sample
lessons that included an opportunity to practice error correc-
tion procedures. Following the lesson, immediate perfor-
mance feedback was provided to each trainee by other trainees
as well as members of the implementation team.

Implementation Phase (12 Months Duration)

The EPIS framework describes the implementation phase as
the point at which implementation of the selected evidence-
based practice begins to occur under the guidance of the sup-
port activities that occurred during the preparation phase
(Moullin et al., 2019). Specific steps completed as part of
the school’s implementation of DI programs are described
below.

Step 1: Implement curriculum and course
progression. Teachers began implementation of DI cur-
ricula according to the planned school schedule. Students
progressed through the DI curricula upon passing each
program’s mastery tests and according to the planned
course progression map.
Step 2: Provide ongoing coaching and support.
Immediately upon the onset of DI curriculum implemen-
tation, members of the implementation team began ongo-
ing coaching and support activities. Activities completed
included regular classroom observations and coaching
sessions guided by the 20-item DI fidelity checklist that
was provided by the external consultant. Following an
observation, if critical steps related to DI curriculum im-
plementation were not observed to be occurring correctly,
behavioral skills training (BST; Parsons et al., 2012) was
provided. BST consisted of reviewing critical implemen-
tation components, modeling correct implementation,
providing an immediate opportunity to practice, and de-
livering immediate performance feedback. Related to
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implementation fidelity, it should be noted that there were
no predetermined fidelity criteria that DI instructors were
required to meet prior to being assigned to deliver DI
lessons to students. Upon roll-out, DI curricula became
the school’s core academic curricula. As such, even if
implementation fidelity were observed to be poor with a
particular instructor, withholding instruction until fidelity
improved was not an option.
Step 3: Evaluate implementation fidelity.As outlined in
Step 10 of the preparation phase, the external DI consultant
returned to the school to conduct a 4-day independent eval-
uation of the school’s DI implementation. Prior to the visit,
the implementation team developed an observation

schedule to ensure that all staff members who were deliver-
ing DI content would have an opportunity to be observed
multiple times during the visit, and across implementation
of various DI programs. During the 4-day evaluation, the DI
consultant completed a series of DI classroom observations
using the 20-itemDI fidelity checklist to provide immediate
feedback to instructional staff. In addition to items on the
checklist, the form provided space for specific comments
from the observer. In total 36 observations of DI instruction
were completed across the 4-day evaluation. Following the
visit, the DI consultant provided an independent report to
the school summarizing the visit. Although quantitative fi-
delity data were not provided within the report, qualitative
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information indicated that the school’s DI implementation
was exceptional. A redacted copy of that report is provided
in Figure 5. It should be noted that within the consultant’s
report, there was a recommendation that McGraw-Hill con-
sider the school for research. A follow-up email
recommending research be conducted at the school was sent
by the DI consultant to a representative at McGraw-Hill
shortly after completing the evaluation.
Step 4: Evaluate student outcomes. Formative evalua-
tion of student outcomes began immediately upon the
implementation of DI programs. Teachers administered
each DI mastery test to students twice, once prior to de-
livering instruction on the lessons that would be covered
on the mastery test and once after students had completed
instruction on those lessons. Results of the pre- and post-
tests provided immediate opportunities for teachers to
examine student outcomes.

Summative evaluation began 1-year after implementa-
tion of DI curriculum was initiated and continued on an

annual basis thereafter. Teachers re-administered the
KTEA-II Brief Form assessment to each student and re-
sults were compared across annual administrations.

Sustainment Phase (Ongoing)

The EPIS framework describes the sustainment phase as the
point at which an organization’s implementation efforts shift
to ongoing analysis of implementation variables, processes,
and supports to ensure that the evidence-based practice can
continue to be delivered (Aarons et al., 2011; Moullin et al.,
2019). Specific steps in the school’s sustainment efforts
supporting ongoing implementation of DI are described below.

Step 1: Provide ongoing coaching and fidelity
monitoring. The implementation team developed a
schedule to ensure ongoing coaching and fidelity moni-
toring continued in the absence of the external DI consul-
tant. Each member of the implementation team was re-
sponsible for conducting regular observations guided by

Fig. 5 Redacted Fidelity Report
from External DI Consultant
Evaluation
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the DI fidelity checklist, with follow-up coaching provid-
ed as needed. As trends were noted related to implemen-
tation fidelity issues, larger group meetings were held to
conduct additional training/coaching.
Step 2: Develop information management systems
and job supports. The implementation team developed
a series of additional processes and job supports to help
guide various aspects of DI implementation. For exam-
ple, a system of monthly data collection was developed to
track the instructional pacing of each DI group. This in-
formation was helpful in regrouping students due to dif-
ferences in rates of skill acquisition over the course of the
implementation. In addition, a variety of checklists were
developed to standardize the means by which teachers
organized and shared student records related to DI
coursework, such as pre- and posttest records for various
DI mastery tests. Lastly, mock student IEP documents
were developed to serve as models for teachers to support
and guide their inclusion of specific information related
to DI courses into student IEP’s in a consistent manner.
Step 3: Incorporate student data into IEP.
Implementation team members ensured that data related to
pre- and posttest scores onDImastery tests as well as results
of annual KTEA-II Brief Form testing were included in the
student profile section of every student’s IEP. The organi-
zational expectation for including this information into stu-
dent IEPs began to tie specific DI implementation steps to
federally mandated special education processes, which was
also intended to help sustain DI implementation.
Step 4: Incorporate DI implementation into teacher
evaluations. The implementation team began incorporat-
ing information from classroom observations focused on
DI implementation into state mandated annual teacher
evaluations. This helped tie organizational expectations
for DI implementation to state-level educational process-
es. This step was intended to support the teacher’s per-
spective of the value of DI implementation fidelity.
Step 5: Incorporate student outcomes into an annual
report. At an organizational level, annual analysis of
student outcomes using data from the KTEA-II Brief
Form became an item that was regularly included in the
organization’s annual report. As a nonprofit (501(c)(3))
organization, annual reports updating the Internal
Revenue System on an organization’s activities, income,
and financial status is a federal requirement.
Step 6: Disseminate implementation and outcome
data. Data from DI implementation efforts, including in-
formation related to roll-out and student outcomes was
shared at professional conferences. Dissemination efforts,
including potential for publication of the organization’s
DI implementation process and outcome data, highlight
the importance of implementing evidence-based educa-
tional strategies.

Results

Figures 6, 7 and 8 and Table 1 show the results of the DI
implementation process on student outcome measures in read-
ing. Figure 6 shows the distribution of all individual student
KTEA-II Brief Form GSV scores for reading (N = 67), before
and after 2 years of DI reading instruction. At year 1, before DI,
the average student GSV score for reading was 195.1 (range:
25–264). At year 3, after 2 years of DI, the average student
GSV score for reading was 220.3 (range: 38–273). To deter-
mine if the differences in group scores were significant, a paired
samples t-test was conducted using Microsoft EXCEL©.
Results indicated that after 2 years of DI the difference in scores
reached statistical significance, t(66) = .7.72, p < .001.

Figure 7 shows the same student scores arranged according
to age on the x-axis and GSV value on the y-axis. The thick
black line represents the mean GSV for reading by age accord-
ing to the KTEA-II Brief Formmanual. Dotted lines illustrate 1
and 2 standard deviations (SDs) from the mean, respectively, as
found in the KTEA-II Brief Form manual. Results indicate that
upon initial assessment (top panel) with the KTEA-II Brief
Form 6 participants (9%) had reading GSV scores that were
at or above the mean for their age, 12 participants (18%) had
reading GSV scores within 1 SD of the mean for their age, and
49 participants (73%) had reading GSV scores that were below
1 SD of the mean for their age. Results indicate that following 2
years of intervention with DI reading curricula (bottom panel),
9 participants (13%) had reading GSV scores that were at or
above the mean, 20 participants (30%) had reading GSV scores
that were within 1 SD of the mean, and 38 participants (57%)
had reading GSV scores below 1 SD of the mean.

Table 1 further explores the changes observed in reading
GSV scores between initial assessment and postintervention.
Participant GSV scores were sorted following initial assess-
ment, and again postintervention, into one of three categories:
(1) at or above the normative sample mean for their age group,
(2) within 1 SD below the normative sample mean for their age
group, or (3) more than 1 SD below the normative sample mean
for their age group. Results indicate that the number of partic-
ipants with reading GSV scores more than 1 SD below the
mean for their age group decreased by 11 across initial and
postintervention assessments. At the same time, the number
of participants with reading GSV scores within 1 SD below
the mean for their age group increased by 8 and the number
of participants with reading GSV scores at or above their age
group mean increased by 3. These data indicate that at least 11
of the participants experienced changes in reading GSV scores
between initial assessments and postintervention, which may
indicate higher than expected rates of learning.

A Pearson’s r correlation was conducted using Microsoft
EXCEL© to evaluate the strength of the relationship between
age at the onset of DI (M = 11.7, SD = 3.2) and change in the
GSV score (M = 25.2, SD =26.8). As shown in Figure 8, there
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was a significant negative correlation between age of onset of DI
and change on the reading GSV, r(65)= -.63, p < .001. In other
words, these results indicate that age was inversely related to
change in reading GSV score; younger participants experienced
larger changes in reading GSV than older students; however,
increases in reading GSV were still observed for students that
were up to 17 years old at the onset of DI reading intervention.

Discussion

The purposes of this article are twofold. First, as the evidence-
base supporting the efficacy of DI for individuals with ASD
continues to grow, the article aimed to provide valuable insight
into the detailed steps taken to initiate and sustain a successful
comprehensive site-wide DI implementation effort within a pub-
lic school setting. For readers seeking to initiate implementation
of DI within their own practice settings, the steps outlined within
the current article may serve as a beneficial model and help
promote successful implementation and long term sustainment.

Second, the current article aimed to add to the evidence-base
regarding the effectiveness of DI by providing “real world”
outcome data for 67 students who participated in at least 2 years
of reading intervention with DI reading programs, delivered by
special education teachers and paraprofessionals, within a

public school setting. Resulting outcome data suggest that DI
reading programs led to improved scores on standardized mea-
sures of academic achievement in the area of reading at a sta-
tistically significant level. We found that multiple students
made progress at rates beyond what would be expected for their
age, indicated by scores nearing or exceeding the mean for the
KTEA-II Brief Form after DI intervention. These findings are
promising, given that students with ASD need to learn at higher
rates than their peers to “catch up.” Results from our study also
indicated that age may be a significant variable in the effective-
ness of DI. This finding must be interpreted with caution, how-
ever, because this result was not obtained as a part of a prospec-
tive, controlled analysis. Overall, these data indicate that DI can
be effective when delivered within a “real world” setting, that it
serves a diverse age range of students with diverse needs, and
when it is delivered by licensed special education teachers and
paraprofessionals.

Examples of systems to integrate DI into broad educational
services have existed for decades in the National Project Follow
Through (Engelmann et al., 1988) and Morningside Academy
model (Johnson & Street, 2012). Yet, this is the first large-scale
demonstration of DI with a population of students with ASD.
Consistent with Smith et al.’s (2006) description of community
effectiveness research, the implementers of DI in this evaluation
were the actual classroom teachers and paraprofessionals native
to the school. The facilitators were the supervisors, administra-
tors, and key personnel also native to the school. External ex-
pert support was leveraged to ensure that the delivery of DI was
of sufficient quality, but that support was used in strategic,
short-term doses. These factors are important as they lend sup-
port to the notion that DI can be implemented without expert-
level support on an ongoing basis, even when serving individ-
uals with ASD with complex learning needs.

It should be noted that this is the largest pool of participants
with ASD to be included in a study of DI. In this case, sizematters
as a strong demonstration of the generality of the effectiveness of
DI. Participants were not specifically recruited nor excluded from
evaluation. All students who attended the school during the eval-
uation period, and qualified for participation inDI programs based
on results of individually administered curriculum-based place-
ment tests, were included in the analysis of outcomes. The popu-
lation of the present study is also unique because it includes indi-
viduals of various ages, developmental levels, and socioeconomic
status. DI has been demonstrated as effective across diverse

Table 1 KTEA-II Brief Form GSV Scores—Participant Makeup

Initial Assessment Postintervention Change

Number of GSV Scores at or above Mean 6 9 +3

Number of GSV Scores within 1 SD of Mean 12 20 +8

Number of GSV Scores below 1 SD of Mean 49 38 -11

Total 67 67

Year 1 (pre-DI)    Year 3 (Post-DI)

p<.001

Fig. 6 Comparison of KTEA-II Growth Scale Value Scores. Note. Each
student was evaluated at varying times between the 5-year evaluation
period
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populations in terms of race, ethnicity, learning needs, and ages
(Hattie, 2009; Stockard, in press). DI literature with learners with
ASD has yet to achieve this degree of generality, but this study
offers a meaningful contribution in this direction.

Results from the present study are highly promising because
they demonstrate effectiveness on broad measures of achieve-
ment. Much of the DI literature with children with ASD has
utilized the lesson tests or skills pulled from the lesson tests
embedded in the curriculum as the dependent measure (e.g.,
Flores & Ganz, 2007, 2009; Ganz & Flores, 2009; Flores et al.,
2013; Shillingsburg et al., 2015). This is logical, as DI interven-
tion should lead to improvements on DI lesson tests. However,
the importance of these findings may not be as immediately clear
for learners with ASD as it is unclear to what extent progress on
DI leads to progress outside of DI for members of this
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population. Evaluating progress on DI lesson tests alone is akin
to the faulty practice of train and hope that Stokes and Baer
(1977) cautioned against. Results with learners with and without
disabilities have shown that DI can yield outcomes on broader
achievement measures (Hattie, 2009). This study adds additional
support by showing significant changes on the reading measures
of the KTEA-II Brief Form. In a similar effort, Kamps et al.
(2016) showed improvement on a measure from the
Woodcock Johnson Reading Mastery Test (Woodcock et al.,
2001) and a measure from the Dynamic Indicators of Basic
Early Literacy Skills-DIBELS (Kaminski & Good, 1998).
Future studies should build on these demonstrations by including
measures considered important to stakeholders and aligned with
relevant educational outcomes. Use of these measures will allow
for meaningful comparisons to other educational procedures and
practices, which will be useful as a means to support a decision-
making process for educators facing an array of intervention
choices (Cook & Odom, 2013; Odom et al., 2010).

Limitations

There are several limitations to this study that must be consid-
ered. To begin, the study was completed entirely within a “real-
world” public charter school over a period of 5 years. During this
time, there were a range of variables that may have affected (at
least on a temporary basis) the fidelity with which DI was im-
plemented at any given time. These variables include such things
as staff turnover, staff and student absenteeism, and changes in
the frequency of demands placed on the implementation team to
provide non-DI related support, such as increased time spent
providing intensive support for newly enrolled students or stu-
dents experiencing significantly challenging behavior. In addi-
tion, there was limited quantitative evaluation of DI fidelity
across the duration of the study. For instance, although ongoing
coaching and feedback was provided to individuals
implementing DI throughout the implementation, the frequency
and outcomes of the coaching sessions were not recorded.
Furthermore, the measures of DI fidelity provided in the report
from the external evaluator at the onset of DI implementation
were strictly qualitative in nature. Although these are certainly
limitations to providing a scientific measurement of procedural
fidelity, in generalwe believe them to be consistentwith practices
of “real world” settings serving individuals on the autism spec-
trum. Although outcome data should be interpreted with caution
in light of these unknowns, the positive results observed in terms
of student growth may provide additional evidence of the overall
utility and effectiveness of DI, even in “messy” or less than
perfectly controlled circumstances.

A second limitation relates to the KTEA-II Brief Form
assessments that were administered to participants as outcome
measures within this study. Although these assessments were
delivered by licensed special education teachers, no measures
of procedural fidelity were undertaken tomonitor the accuracy

or fidelity of their administration. It should be noted that al-
though this is a limitation of the current study, we do not
believe it to be a common educational practice to monitor
the fidelity of the administration of academic achievement
assessments within typical public school settings.

A third limitation relates to the use of reading scores ob-
tained on the KTEA-II Brief alone to evaluate outcomes of DI
implementation for participants. As implementation involved
a series of DI programs focused on the areas of reading, oral
language comprehension, critical thinking, and mathematics,
participants included in the outcomes analysis were only se-
lected based on their involvement in a DI reading program for
at least 2 years. Participant involvement in other DI programs
was variable across individual study participants. We suggest
that future studies could attempt to compare the effects of
simultaneous participation in multiple DI programs versus
participation in a single DI program.

A fourth limitation relates to the intensity with which partic-
ipants received DI. As mentioned, school-age participants re-
ceived DI 5 days per week. Students who were served in class-
rooms for transition-age students received DI 3 days per week to
allow time for participation in community-based instruction and
job training activities. Unfortunately, school records did not al-
low for precise sorting of participant data to accurately determine
the extent that a given participant received 5-day-per-weekDI or
3-day-per-week DI. Varying degrees of improvements in GSV
scores for students over the age of 14 should therefore be viewed
with this consideration in mind.

Lastly, although early implementation steps included an in-
vestigation into perceived advantages and disadvantages of DI
instruction by various stakeholders prior to implementation, spe-
cific measures of social validity were not included
postimplementation. Future studies might further analyze
whether or not there are changes to stakeholder perspectives of
DI following successful implementation and sustainment efforts.
Likewise, the addition of social validity measures examining
stakeholder perspectives related to the overall implementation
effort (as well as individual steps included in the process) might
advance our understanding of how best to arrange implementa-
tion processes in the most efficient manner.

Practical Considerations

With respect to the DI implementation process presented in
this article, a few considerations are notable related to the
unique organizational characteristics in which the implemen-
tation effort occurred. First, the current implementation effort
was carried out within a public charter school setting. Charter
schools, by design, involve fewer bureaucratic processes and
can therefore respond more readily to change initiatives such
as the one discussed here. Likewise, the incorporation of DI
implementation proficiency and student outcome data into
teacher evaluations were key steps listed in the sustainment

851Behav Analysis Practice (2021) 14:839–855



efforts described in this article. Similar steps, if implemented
within a traditional public-school setting, may encounter dif-
ferent barriers and potentially affect the inclusion of these
steps into the implementation process.

Second, this implementation effort was carried out at a school
that employed two full-time BCBAs as curricular leaders. Both
BCBAs had previous exposure to DI programs as well as expe-
rience with effective training methods such as BST. This orga-
nizational leadership characteristic may not be present in other
settings and may have an impact on implementation efforts.

Third, the school in which the implementation effort occurred
endorsed specific values within their mission statement that may
have further influenced the willing adoption of DI programs. For
example, the school’s mission statement explicitly stated that the
school believed educational programs should be held account-
able for providing effective programs and achieving outcomes
that are socially valuable, functional, and acceptable. These
values are largely consistent with many of the key philosophical
principles of DI, such as the belief that all children can be taught,
all children can improve academically and in terms of self-image,
and all teachers can succeed if provided with adequate training
and materials (Engelmann et al., 1988).

The current study attempts to add to the literature base regard-
ing the effectiveness of DI when implemented on a large-scale
within a public school setting serving students withASD.Results
presented here, and in conjunction with previous research that
has experimentally demonstrated the efficacy of various DI les-
sons, strands, and whole programs, further supports the catego-
rization ofDI as an evidence-based practice for individuals on the
autism spectrum (see Steinbrenner et al., 2020). In addition, the
current study attempts to describe explicit steps used within the
implementation process in hopes that such a description can
provide guidance to other practitioners. We hope this work
serves to accelerate important conversations that may one day
begin to bridge the gap that exists between the evidence of effi-
cacy of DI with the ASD population and its unfortunate absence
fromwidespread usage in school settings (Kim&Axelrod, 2005;
Stockard et al., 2018; Viadero, 1999). Although the results pre-
sented here were positive with respect to both implementation
and student outcomes, additional research will be needed to fur-
ther refine understanding of specific variables and their impact on
the successful implementation of DI.

Sample Lesson Plan to Teach Choral Response
Skills

Objective:

1. Students will learn to chorally respond to a teacher initi-
ated question or instruction immediately upon hearing/
seeing a designated teacher signal to do so.

Rational:

1. This skill will rapidly increase the number of active
responses that students can exhibit within a given
lesson

2. Active student response has been linked to student out-
comes as well as increases in on-task behavior (or de-
creases in off-task behavior)

3. Choral response is a key component of Direct Instruction
curricula

Teaching Strategies/Procedures:

1. Throughout the school day and just prior to transi-
tions to preferred activities (lunch, dismissal, breaks,
recess, etc.), students will be asked to respond in
unison, following a teacher signal, to known ques-
tions using choral response.

2. The teacher will inform all students of the signal that
will indicate that it is time for them to speak. The
teacher will also demonstrate the signal for students
in advance of the first trial.

3. The signal will be one of the following: clap hands,
snap fingers, ring a bell, tap word on board with
finger, etc.

4. Each trial will consist of the teacher presenting a
question that contains a short answer (one or two
words), a small amount of wait time for students to
formulate their response, immediately followed by
the teacher giving the designated signal.

5. A token system will be displayed on a board in front
of the classroom for students to observe progress
towards completion of the task. Each practice oppor-
tunity will require students to earn between three and
five tokens.

CORRECT RESPONSE
Correct responses will be considered to have occurred

when ALL students respond in unison. Teacher will re-
spond to correct responses by praising students and plac-
ing an X in one of the boxes on the token board.

INCORRECT RESPONSE
Incorrect responses will be considered to have occurred

when NOT ALL of the students respond in unison.
Teacher will respond to incorrect responses by praising
several students who did respond and reminding all stu-
dents that they will earn an X when ALL of the students
respond. Teacher will NOT deliver attention (i.e. re-
minders or reprimands) to individual students who did
not respond

852 Behav Analysis Practice (2021) 14:839–855



20-Item Fidelity Checklist
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