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Increasing Opportunities for Persons with IDD to Live in
Their Own Homes

David L. Westling and Kelly R. Kelley
Western Carolina University

Abstract: Data from previous studies are presented that demonstrate that community living for persons with in-
tellectual and developmental disabilities (IDD) has improved in recent years, but that living in one’s own
home by these individuals is still a very rare outcome. Literature is presented that explains how living
arrangements for adults with IDD have become more normalized over the years, and how these changes
have been beneficial in terms of improving adaptive behavior, quality of life, and other important out-
comes. It is noted, nevertheless, that there are still a large number of individuals living with family mem-
bers or in congregate living facilities. Eight strategies directed toward families, professionals, and
agencies are presented by the authors that, if implemented from early life of the person with IDD through
adulthood, will result in more personal homes in the community for these individuals. The strategies
include some relevant for personal development and have educational implications, and others that are
relevant for creating structures to support independent living.

One of the most important indicators of
becoming an adult is leaving the family
home to live in one’s own home. About
65% of the adults in the U.S. own their own
home while most others rent a home, espe-
cially those between 20 to 30 years of age
(Montgomery, 2019). In contrast, adults
with intellectual and developmental dis-
abilities (IDD) are much less likely to own
or rent their own home, although accord-
ing to several reports, their living arrange-
ments have changed in a positive direction
over the last several years (e.g., Braddock et
al., 2015; Larson, Salmi, Smith, Anderson,
& Hewitt, 2013; Larson et al., 2018; New-
man et al., 2011; Salmi, Scott, Webster, Lar-
son, & Lakin, 2010).
The reports cited above show a clear trend

over the past 40 to 50 years for adults with
IDD to live in smaller, more personal set-
tings, usually with supports and services pro-
vided by Medicaid Waiver funding. In a
recent publication, Larson et al. (2018)
reported on the living arrangements in 2016
for 1,228,770 people with IDD who received
Long Term Services and Supports (LTSS), a

group that includes about 17% of the esti-
mated 7.37 million people with IDD in the
U.S. Larson et al. reported that 58%
(714,910 people) lived in the home of a
family member, 25% (303,075 people) lived
in a group home, an Intermediate Care Fa-
cility for Persons with IDD (ICF/IID) or
another group setting, 5% (63,750 people)
lived in a host or foster family home, and
only 12% (146,974 people) lived in a home
they owned or leased.

Of those who did not live with a family mem-
ber, the majority were in settings with three or
fewer persons, with an average of 2.2 persons
with IDD in the residence. Perhaps what is
more important is the change these numbers
represent over previous years. Larson et al.
(2018) reported that between 1998 and 2016
the following changes occurred for persons
with IDD who were LTSS recipients:

• Living in the home of a family member
increased 120%

• Living in a home of their own increased 126%
• Living in a host/foster home or IDD group

setting of three or fewer people increased
132%, and

• Living in an IDD group setting of 4 to 6
people increased 80%.

Correspondence concerning this article should
be sent to David L. Westling, 15 Walnut Lane,
Fletcher, NC 28732. E-mail: westling@wcu.edu
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In the same time period,

• Living in an IDD group setting of 7 to 15
people decreased 1%, and

• Living in an IDD facility, nursing home, or
psychiatric facility of 16 or more people
decreased 39%.

The trend in housing arrangements for
individuals with IDD over the last half century
has occurred due to a number of social and
political influences. Between the early 1900s
and the 1960s, large state-operated public res-
idential facilities (PRFs) served as the primary
residence for individuals with IDD (Lakin,
Krantz, Bruininks, Clumper, & Hill, 1982).
However, in the late 1960s and 1970s the
acceptability of PRFs began to change with
the introduction of the normalization and dein-
stitutionalization movements. These move-
ments led to more and more persons with
IDD moving into community residential
facilities (CRFs), residences that housed
fewer people and were usually located in
more typical residential areas (Westling,
1986).
In addition to these social philosophies,

there emerged a change in funding available
for community living. In 1965 Medicaid was
enacted to provide medical insurance for peo-
ple living in poverty. However, in 1971, Med-
icaid was expanded and began funding
“Intermediate Care Facilities for the Mentally
Retarded” (ICF/MR Facilities). This funding
encouraged the development of smaller facili-
ties and allowed more persons with IDD to
live in them. Later, in 1981, the Home and
Community Based Services (HCBS) Waiver
was created, allowing people with IDD to
receive LTSS while living at home and in their
own communities. Additional federal legisla-
tion and regulations expanded the Medicaid
Waiver program including the 2005 Deficit
Reduction Act, the 2009 Affordable Care Act,
and the 2014 Medicaid Home and Commu-
nity Based Services (HCBS) rule (Larson et
al., 2018). In fact, much of the shift toward
more normalized community living has
occurred because of the availability of fund-
ing through Medicaid Waivers. In 2016,
approximately 807,462 people with IDD
received LTSS through Medicaid Waiver-

funding, with the most commonly used waiver
being the HCBS Waiver, also referred to as
the 1915(c) Waiver (Larson et al., 2018).
Even so, Medicaid Waivers are not an entitle-
ment and Larson et al. (2018) estimated that
in 2016 that 193,828 people with IDD contin-
ued living with a family member while on
waiting lists for HCBS Waiver funding.

Federal legislation and judicial rulings have
also influenced the movement toward more
typical residences for persons with IDD. The
Americans with Disabilities Act (ADA) of 1990
guaranteed the civil rights of persons with
disabilities and prohibited discrimination in
housing; and in 1998, the U.S. Supreme
Court’s ruling in Olmstead v. L.C. reinforced
the ADA, and assured that people with IDD
had the right to live in the “most integrated
placement” possible (Wrightslaw, 1999). The
effect of these changes in policy and funding
is that large residential institutions are disap-
pearing. In the early 1980s, Scheerenberger
(1982) reported there were 282 PRFs in the
U.S. In 2016, Larson et al. (2018) reported
there were only 139 PRFs and 12 of them
were scheduled to close by 2021. They also
reported that 15 states had no PRFs as of June
2016.

Key Research Findings about Living Arrangements

While social movements such as normaliza-
tion and deinstitutionalization, funding poli-
cies, and legal mandates have changed
housing patterns for people with IDD, a sub-
stantial body of research provides support for
living in community settings. In a significant
report, Larson, Lakin, and Hill (2012)
reviewed 43 studies conducted between 1977
and 2010 that examined changes in adaptive
and challenging behavior related to commu-
nity living. Some of the studies used a longitu-
dinal design in which changes in the behavior
of a group over a period of time were ana-
lyzed. Others used a comparison design in
which the behavior of those who moved from
an institutional setting to a community setting
were compared with a group who remained
in the institution. A few studies used both
designs. In all studies, changes in adaptive
behavior, challenging behavior, or both were
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analyzed. The following key results were
reported:

• 7 of 11 group comparison studies found
statistically significant improvements in
adaptive behavior compared to those who
stayed in the institution. In the four
remaining studies there were improve-
ments in adaptive behavior, but they were
not statistically significant.

• In 27 longitudinal studies, 15 reported
statistically significant improvements in
adaptive behavior over time, and 5 showed
nonsignificant positive change. Five reported
decreases in adaptive behavior, including 3
that were statistically significant decreases.

• Of 26 studies that examined changes in chal-
lenging behavior, 8 reported statistically sig-
nificant changes: 5 showing improvements, 3
showing worsening.

Larson et al. (2012) concluded: “The con-
sistently positive changes in adaptive behavior
skills in studies conducted over the course of
33 years support earlier conclusions that peo-
ple with IDD gain skills when moving from an
institution to a community setting, although
they may or may not experience improve-
ments in challenging behavior” (p. 235).
Other effects of community living have also

been examined. Studies have shown persons
with IDD living in smaller, personal homes
participate more in household activities and
require less assistance (Felce, Perry, & Kerr,
2011; Kim & Dymond, 2012); have fewer per-
sonal restrictions and limitations (Emerson,
2004); have more opportunities to engage
in community activities and enjoy social
networks (Emerson et al. 2001; McConkey,
Abbott, Noonan-Walsh, Linehan, & Emerson,
2007); have increased levels of self-determina-
tion (Wehmeyer & Bolding, 2001); and enjoy
an improved quality of life (Mansell & Beadle-
Brown, 2009; Sheerin, Griffiths, de Vries, &
Keenen, 2015; Stancliffe, 2004; Stancliffe &
Keane, 2000). Based on their review of litera-
ture, Francis, Blue-Banning, and Turnbull
(2014) concluded that four residential char-
acteristics were related to a better quality of
life for residents with IDD: the residents
exhibited better adaptive behavior and less
challenging behavior; the residences had a

“normalized” culture; the staff was knowledge-
able and had high expectations; and there
were relatively fewer individuals living in the
residence.

There are three significant conclusions
that can be drawn from the available litera-
ture. First, there is a clear pattern of persons
with IDD, as adults, living more often in typi-
cal residential settings than in previous years.
As shown in numerous reports, adults with
IDD are more likely today to live in their own
home, or if not, in a residence with only a
few other persons, if not in their family’s
home. Second, living in a typical community
and in a typical home is associated with posi-
tive outcomes for individuals with IDD. Gen-
erally, adaptive behavior is better, and often
there is a decrease in challenging behavior.
Beyond these outcomes, several studies sug-
gest that life is simply better for most persons
with IDD when they live in their own home,
or in a setting that looks more like a regular
home. Overall it can be concluded that the
movements that began almost 60 years ago
have paid off in terms of improving people’s
lives.

But the third conclusion is not positive:
There remains much room for growth. As
Larson et al. (2018) reported, there is still a
majority of persons with IDD receiving LTSS
while living in the family home. Even though
a number of these are children or adoles-
cents, 75% are adults. And as we noted at the
beginning of this paper, an important
achievement for adulthood is having your
own home, which is now only achieved by
about 12% of the adult population with IDD.
Additionally, a sizeable proportion of persons
with IDD are still living in congregate facilities
such as group homes, foster homes, or other
facilities for people with IDD where they likely
have had little say in choosing it, or in select-
ing the persons who live with them (Larson et
al., 2018; Stancliffe et al., 2011). And what is
perhaps the most unfortunate reality related
to housing, is that nearly 200,000 individuals
who would like to leave their family’s home
and live in the community are on waiting lists
for Medicaid Waivers that would allow them
to do so, and hundreds of thousands more
have not even applied for Waivers.

Increasing Opportunities / 369



Strategies to Increase Living in One’s Own Home

Based on available literature, we suggest that
there are several strategies that educators and
families of individuals with IDD should pur-
sue that can improve the opportunities for
many adults with IDD to live in their own
home, either independently or with support.
Some of these strategies focus on preparation
of the individual while others require manag-
ing community and agency-related resources.
Many of these strategies should be reflected
in Individualized Educational Programs
(IEP), transition plans, Individual Service
Plans (ISPs), and should be considered dur-
ing informal person-centered planning proc-
esses. As we discuss these strategies, three
cases are presented to demonstrate how select
strategies have been effective.

Strategy 1: Developing Appropriate Social Behavior
and Skills

Living in a home in the community, whether
alone or with another, implies being in a nat-
ural environment and encountering other
people. In this type of context, much more so
than living in an institution or another con-
gregate living facility, demonstration of
appropriate social behavior is a tacit expecta-
tion. It is important, therefore, from early in
life onward, that social skills and behaviors
appropriate for interacting with others be an
area of focus for parents and educators.
As we noted previously, Larson et al. (2012)

reported that in general the moves resulted in
positive adaptive behavior changes. But not
all persons were successful and in fact, some
individuals were not able to continue living in
these settings due to various types of aberrant
behavior. This implies that attention be given
to improving challenging behavior when such
behavior is exhibited by young persons with
IDD. A strong research base exists for the use
of Positive Behavior Interventions and Sup-
ports (PBIS) that can guide educators and
parents to help individuals with IDD improve
challenging behavior. Explanations and suc-
cessful demonstrations of the procedures are
available from several sources (e.g., Bambara
& Kern, 2005; Carr et al., 2002; Dunlap &
Carr, 2007; Durand, 1990; Horner & Carr,

1997; Iwata, Dorsey, Slifer, Bauman, & Rich-
man, 1994; LaVigna & Willis, 2012).

Although PBIS can help individuals learn
appropriate social behaviors, being in an envi-
ronment where appropriate interactions are
an expectation is perhaps more important.
For this reason – as well as many others –

inclusion in the home, the school and the
community is proposed as a necessary pre-req-
uisite to community living. In support of this
point, Fisher and Meyer (2002) compared
two groups of students with IDD who partici-
pated in inclusive classrooms or in self-con-
tained special classes over a two year period.
At the conclusion of the study, they found
that the students in the inclusive classrooms
out-performed those in the self-contained
classrooms on measures of adaptive behavior
and social competence, demonstrating the
importance of the environment in affecting
social behavior. Other studies have also shown
the benefits of inclusion on social develop-
ment (e.g., Fryxell & Kennedy, 1995; Ken-
nedy, Shukla, & Fryxell, 1997).

Strategy 2: Learning Daily Living Skills

Unlike living in the home of one’s parents or
a family member, or in a congregate facility,
individuals who have their own home must be
able to engage in a number of daily living
skills. Even if an individual will require inter-
mittent, limited, or even extensive support,
there should be an expectation that life as an
adult requires as much self-support as possi-
ble. While many individuals without IDD
learn daily skills incidentally, many individuals
with IDD do not, and in fact many do not
receive adequate instruction on these skills ei-
ther while in school or afterward (Bouck,
2010).

Extensive research has demonstrated that
by using systematic instruction, often facili-
tated by the use of technology devices, many
individuals with IDD can learn numerous
daily living skills that allow them to function
better in homes and the community (Alwell &
Cobb, 2009; Cullen & Alber-Morgan, 2015;
Mechling, 2008a, 2008b). Examples of such
skills include food preparation, performing
various household chores, shopping in com-
munity stores, using pedestrian skills and
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public transportation, using Smart phones
and computers for information and commu-
nication, and practicing safety skills. Although
students with IDD are expected to participate
in the general academic curriculum, it is
essential that teaching daily living skills neces-
sary for operating in the home and commu-
nity be given a high priority (Ayres, Douglas,
Lowrey, & Sievers, 2011; Brown, 2013).
Skills for daily living should be considered

building blocks for living in a home. It is im-
portant to realize however, that learning a
skill to a satisfactory criterion level at one
point in time and in one location, such as
may occur if the skill is a goal or objective on
an IEP, does not necessarily mean the individ-
ual will be able to use the skill at home when
he or she is an adult. For this reason, it is im-
portant that daily living skills be maintained
over time and generalized for use in different
situations as necessary. This will be more
likely to occur through regular practice both
at home and at school.

Strategy 3: Learning Self-Management Skills

Living successfully in one’s own home will be
greatly facilitated if the individual with IDD
has acquired as much self-management ability
as possible. Self-management means that a
person has increased responsibility for his or
her own activities and relies on directions from
another person only as much as is necessary. It
consists of four major components: identifying
that something needs to be done; initiating and
completing some action that will address the sit-
uation; checking to make sure the action taken
solved the problem; and self-reinforcement for
addressing the problem.
One way for a person with IDD to improve

self-management skills is to have access to
environmental prompts that can guide the
person to undertake important tasks. Using
visual stimuli such as picture schedules, or
audio stimuli such as pre-recorded prompts,
can reduce a person’s reliance on another
individual and allow him or her to identify
and complete tasks with minimal support and
direction. Much recent research on teaching
individuals with IDD to learn daily living skills
has taken advantage of technology so that the
person can learn and engage in a task without

direct intervention. For example, Shepley,
Spriggs, Samudre, and Elliot (2018) taught
students with mild to moderate intellectual
disabilities to use video activity schedules on
their iPods to self-instruct as they learned to
prepare snacks at school; Douglas, Ayres, and
Langone (2015) taught students with intellec-
tual disabilities to use iPhones to generate a
list of grocery items and select the items in a
grocery store; and Kelley, Test, and Cooke
(2013) taught college students with IDD to
use pictures on iPods to find directions on a
college campus without support.

Strategy 4: Learning through In Vivo Home Living

Daily living skills and self-management are
critical skills, but as discrete learning objec-
tives they usually will not be sufficient to allow
a person to operate in their own home unless
he or she learns to use them in context. To be
better prepared to live in one’s own home,
actual living and learning in real home or
home-like environments will be helpful. Such
an experience would consist of supervised
and supported living in natural living settings,
such as houses or apartments, during the late
adolescent or young adult years. Most ideally
such experiences would occur over an
extended period of time, or multiple times,
prior to living in a personally owned or rented
home.

Some examples of learning to live in real
home environments have been reported in
the literature (e.g., Freagon et al., 1983;
Leblanc et al., 2008; Livi & Ford, 1985; Sands,
Able-Boone, & Margolis, 1995). These pro-
grams typically focus on hosting and teaching
small groups of older adolescents or young
adults with IDD who are preparing to live in a
home in the community. Participants live in
the settings with supports for several days, a
week, or even several weeks, and learn to de-
velop routines, participate in household
chores and recreational activities, make deci-
sions, and solve problems. Often, they go to
jobs during the day, and engage in normal
household routines when in the home setting.
These programs may be funded by public
schools or community agencies.

One excellent approach to in vivo living
and learning that is becoming more and
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more available is enrollment in a postsecon-
dary education (PSE) program that offers res-
idential living for college age students with
IDD. Kelley and Westling (2019b) have
described the procedures and supports used
with college-age individuals with IDD who
lived fully included on a college campus for a
two year period. The residential component
of the program was seen as a critical learning
opportunity for students to develop appropri-
ate social skills and to constantly practice daily
living skills. In a follow-up study of partici-
pants in one PSE program, Kelley and West-
ling (2019a) found that 47% of the graduates
lived alone or with roommates in his or her
own apartment, house, or mobile home at the
time of their study. In another study of PSE
graduates, Ross, Marcel, Williams, and Carl-
son (2013) reported that 83% of 125 gradu-
ates were in homes that they rented, and
another 3% owned their own homes. In both
studies, although some PSE graduates contin-
ued to live at the family’s home or with a fam-
ily member, none were living in congregate
facilities.

Strategy 5: Recruiting and Utilizing Natural
Supports

As planning occurs for living in one’s home
in the community, consideration should be
given to using natural supports when a person
with IDD moves into his or her own home.
The use of natural supports was developed
originally as a way of integrating individuals
with IDD into community employment envi-
ronments that required less reliance on pro-
fessional workers (Nisbet & Hagner, 1988).
The term, natural support, implies one or
more individuals who would typically be pres-
ent in an environment and who can provide
support there for a person with IDD.
Although not well explored, the use of natu-
ral supports in home environments, perhaps
by a person or persons similar in age to the
individual with IDD, could provide a level of
care and security commensurate with the
needs of the individual. A natural support is
somewhat of a hybrid person in the life of a
person with IDD, filling various roles, such as
friend, mentor, teacher, job coach, residential
support, and caregiver.

Kelley and Westling (2019b) provide an
extensive discussion of how typical college stu-
dents serve as natural supports to other stu-
dents with IDD living on a college campus.
The primary function of a natural support is
to provide direction and assistance when it is
needed, but only when it is needed. The per-
son with IDD should be encouraged to do as
much for him- or herself as possible in order
to gain as much independence as possible,
with the natural support providing the neces-
sary amount of scaffolding to make sure the
effort is successful. In a home, support might
occur for various activities such as in-home
mobility, traveling outside the home, attend-
ing and participating in community events,
completing chores, sharing meals, engaging
in leisure and recreational events inside and
outside the home, and assisting with personal
hygiene.

Recruiting individuals to serve as natural
supports can begin with looking carefully within
the organizational and social networks in which
the individual with IDD participates. These
might include secondary or post-secondary edu-
cational programs, clubs and organizations,
faith-based communities, and extended family
networks. The more included the individual is
in his or her community, the greater the
breadth of potential networks. Individuals who
are most likely to serve as effective natural sup-
ports will be positive and energetic, caring and
considerate, honest and trustworthy, responsi-
ble and dependable, discreet and confidential.
They should demonstrate a good attitude to-
ward their own lives and others’ lives and show
concern for the well-being of others. Recruit-
ment efforts to find natural supports should be
made with organizations and communities in
which these types of individuals can be found
(Kelley & Westling, 2019b).

Even though caring people may be inter-
ested in serving as natural supports in a home
environment, it will be helpful for them to re-
alize a personal benefit when filling the role,
and to limit the degree of time and effort
commitment they are required to make for
the position. For these reasons, two tactics are
useful. One is to provide the natural support
with a free or reduced-cost living arrange-
ment. For example, rent, utilities, and/or
food costs could be reduced or eliminated al-
together. The second is to have more than
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one person in the role of a natural support.
This would allow adequate breaks in time so
that each natural support could have time
free of the responsibilities associated with the
position. Such conditions not only make the
role of a natural support more attractive and
viable; it also allows a more natural relation
between the person with IDD and those serv-
ing as natural supports. Case Study #1 (see
Table 1) describes the recruitment and utili-
zation of natural supports for a young woman
with IDD who moved into her own apartment
with two roommates.

Strategy 6: Locating and Choosing Housing
Options

When considering housing options for adults
with IDD, parents and professionals often
look for traditional arrangements, such as
group homes, foster homes, or larger facili-
ties, often with no input from the person with
IDD. While such an arrangement may meet a
critical need, for the reasons presented previ-
ously, we propose that searching for a house,
an apartment, or a modular home that can be
purchased or rented for or by the person with
IDD is a more suitable pursuit. The type of
housing pursued should be that which
according to Olmstead represents the “most
integrated setting.” We propose that, like edu-
cational settings, specific types of housing can
be identified that range from most integrated
to least integrated. This range is presented in
Table 2.

As Table 2 shows, a more integrated and
more desirable home is like a home that any-
one else might live in. To the extent that sup-
port may be required, it should be the least
amount of support that will provide the neces-
sary degree of support with the least amount
of intrusiveness. As we discuss below, this sup-
port may be through the use of technology,
or as discussed above, one or more chosen
individuals may provide natural support. Gen-
erally speaking, the more independence and
control the individual has, the more desirable
the home.

While it is likely that the parents or guardi-
ans of the individual with IDD will be
involved in the process of finding a home, we
maintain that the involvement of the young
adult is essential. One process we have used
in our postsecondary program is to request
that parents, with their son or daughter,
begin the process by identifying a wide range
of possibilities. We propose that when stu-
dents begin our program, two years before
they are likely to move into their own home,
that families begin a search process for poten-
tial homes. In order to offer choice and
increase opportunities, we propose that eight
possible home settings be identified and
trimmed down to two by the final term of the
PSE program (Kelley & Westling, 2019b). In
this way there is ample time for the adoles-
cent or young adult to see the setting and
also to begin identifying the possible natural
supports or technology that might be used
for support within the setting.

TABLE 1

Case Study #1 – Ariel

Ariel was a very quiet and shy young woman with mild ID enrolled in a postsecondary education program on
a rural college campus. Her verbalizations were nearly inaudible, and during her early person-centered
planning meetings, she would almost inevitably look down or look to her mother for answers when asked
about her thoughts or opinions. But over time, her interactions with her peers without disabilities started
to draw Ariel out of her shell. Gradually her vocalizations became louder and more asserting. Ultimately
Ariel was telling her mother that she could answer questions for herself, leaving her mother both quiet
and proud. When Ariel was in her last semester in the PSE program, she worked with her parents and the
PSE staff first to find a job (she actually found two jobs, both in the community and both paying above
minimum wage) and then to find an apartment located on a bus line that would connect her with her job
and the community. But Ariel didn’t feel that she could afford the cost of the apartment alone and
wanted to have a couple of roommates. So, she recruited two friends without disabilities who were also
graduating and moving back to her hometown, and they signed the lease and moved into their apartment
together.
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Strategy 7: Accessing Funding Sources

Various federal, state, and local sources can
potentially provide funding to assist persons
with IDD who have limited income to live in
their own home. Medicaid Waivers, especially
the HCBS Waivers, can be a major source of
support. However, the amount of Medicaid
Waiver funding available to support home and
community services, and the types of services
provided, vary from one state to another. Inter-
ested families and individuals need to begin
early in the life of the child to find out about
Medicaid Waivers and get on the list for waivers.
This will generally be a process outside of public
school services that will begin with an assess-
ment to determine eligibility. A state’s Medicaid
agency can provide information about the pro-
cess of applying for the waiver program. Even
though there may not be funding available at
the time of an initial application, funding will
be influenced by the length of time a person is
on a state’s waiting list, so the sooner an applica-
tion is made for waiver funding, the better.
According to Medicaid.gov (2019), states

vary in the services they fund for individuals
with disabilities, but generally support services
such as “case management (i.e., supports and
service coordination), homemaker, home
health aide, personal care, adult day health
services, habilitation (both day and residen-
tial), and respite care. States can also propose
‘other’ types of services that may assist in
diverting and/or transitioning individuals
from institutional settings into their homes
and community.”

Another source of funding that can provide
support for living in one’s own home is the
Housing Choice Voucher Program (Section 8
vouchers) sponsored by the U.S. Department
of Housing and Urban Development (HUD).
Through this program, individuals with dis-
abilities can select any home, townhouse, or
apartment that meets program requirements;
they are not limited to subsidized housing
projects designed only for people with disabil-
ities (U.S. Department of Housing and Urban
Development, 2019). The voucher program is
administered locally by public housing agen-
cies (PHAs). The PHA pays a subsidy to the
landlord and the tenant is responsible for pay-
ing the difference. In some cases, the voucher
may be used to purchase a home. Contact
with a local PHA can provide information
about available voucher funding.

Individual states may also provide funding to
help support mortgages or rent through their
Housing Finance Agency (HFA). Services pro-
vided by an HFA could include low-cost mort-
gages and down payment assistance, financing
for homes and apartments developed by local
governments or nonprofits, financing rehabili-
tation of substandard owner-occupied homes,
and administering HUD rent assistance pro-
grams. Families who support the search for
homes or apartments for their sons or daugh-
ters with disabilities might benefit by becoming
familiar with their state HFA.

As the individual with IDD approaches
adulthood, and as funding sources are investi-
gated by parents to assist in community living,
an important source of information about

TABLE 2

Hierarchy of Housing from Most to Least Integrated

Most Integrated—
Most Desirable

Lives alone in own house, apartment, modular home, etc., or lives alone except for
one or two unrelated, unpaid, preferred person(s), with or without IDD

Lives alone or with preferred others with supportive technology
Lives alone except for part-time paid support person (who does not reside
there)

Lives alone except for one or more paid support person (who resides there)
Lives with one or more family members
Lives with 1 to 6 other persons with IDD, not chosen, and with one or more paid
support persons

Less Integrated – Less
Desirable

Lives with more than 6 other persons with IDD, not chosen, and with one or more
paid support persons
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funding can be provided by a benefits coun-
selor. This individual, who often may be
found through a state’s Council on Develop-
mental Disabilities, can explain the relation
between the amount of income a person may
generate through a job in the community,
and how to maintain benefits such as Medic-
aid Waivers, Supplemental Security Income
(SSI), and Social Security Disability Insurance
(SSDI). A benefits counselor can analyze how
earnings may impact SSI, SSDI, healthcare
and other public benefits, explain the services
offered by Vocational Rehabilitation (VR) or
other agencies, and provide information to
ensure that work incentives programs are
properly used. Case study #2 (see Table 3)
describes how one young man with IDD used
available public funding to help support liv-
ing independently in his own apartment.

Strategy 8: Using Technology to Support Home
Living

When support for living in one’s own home
is considered, usually human support is the
first to come to mind. But today, technology
can be used to provide some forms of support
that can supplement or complement human
support. In an interesting study, Taber-
Doughty, Shurr, Brewer, and Kubik (2010)

compared actual live instruction with remote
“telecare” instruction on learning household
tasks by four adults with mild to moderate in-
tellectual disability. The telecare support was
delivered through auditory and visual
prompts delivered through an internet site.
The researchers found that both forms of
instruction resulted in the participants learn-
ing household tasks, but that more independ-
ence occurred through the telecare strategy.
In other studies adults with IDD have learned
to use cell phones and computers for com-
munication including operating these devices
to assist with personal safety (e.g., Bassette et
al., 2018; Taber, Alberto, Hughes, & Seltzer,
2002). Using internet-based verbal and visual
communication sites to connect persons with
IDD in their own homes with persons outside
the home, such as could be done through
Face Time, WebEx, or Zoom, could also facil-
itate more independent living.

Some commercial enterprises are now spe-
cializing in providing technology supports for
in-home use by persons with IDD. One such
company, Simply Home (Simply Home, 2019),
offers a range of products, many of which can
be funded by Medicaid Waivers. One of their
main products is called the Simply Home Sys-
tem. This system allows a person to live alone
in his or own house or apartment but be

TABLE 3

Case Study #2 – Kendall

As Kendall finished a two year PSE program, rather than returning home with his family after graduation, he
was adamant about staying in the area around the college where he had developed genuine friendships
and a support network. He clearly expressed this desire to everyone in attendance at his last monthly per-
son centered planning meeting including his natural supports, a community service provider, PSE pro-
gram staff, and his parents. Although he received some initial hesitation from his parents, Kendall
eventually convinced them to let him stay in an apartment with a roommate near the college. Kendall and
his college friend/roommate signed the lease and moved in together. Kendall had a part time job and
got another part time job to pay his monthly bills. As his work hours and wages increased with his jobs,
Kendall and his family decided to meet with a benefits counselor and SSI staff to ensure he could work
and still receive partial benefits. Kendall has successfully lived in the apartment with the same roommate,
maintained two part time jobs, and is saving money in his ABLE savings account towards his future home
and possible vehicle purchase when he gets a driver’s license. He continues to have support with the Med-
icaid waiver for areas where he needs it most: Supported Employment (on the job), Community Network-
ing (exploring the community and volunteering), and Supported Living (to ensure safety and achieving
his personal goals on his Individualized Service Plan). Through the Medicaid waiver, Kendall also
received a one-time allotment for his furniture and apartment appliances. He continues to be a long term
success story by filing his own taxes and acting as a contributing member of society with greater independ-
ence in the community in which he lives and works.
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monitored, prompted, and alerted through a
system of sensors and triggers. According to
their website, the system “enables clients to
meet their goals and addresses concerns
about cooking safety, falls, medication com-
pliance, sleep patterns, wandering and elope-
ment . . . and prompts the completion of daily
routines and proactively alerts caregivers with
texts or email alerts if assistance is needed.”
Although such a system has not yet been sub-
jected to controlled research, it appears to be
a viable mechanism for allowing more inde-
pendent living. Case Study #3 (see Table 4)
describes a young man with Down Syndrome
living in a technology supported apartment.

Recommendations for Practice

What is known about housing options and pos-
sible strategies for increasing living in one’s
own home has several implications for profes-
sionals and the students and families with
whom they work. Unfortunately, as noted at the
beginning of this paper, available data suggests
that insufficient efforts are being made that can
lead to better and more independent housing
outcomes. This implies that the strategies sug-
gested in this paper should be undertaken
while students are still in their school years and
as they transition into adulthood. Implications
for practitioners are presented below.

Elevate Expectations

Parents and students with IDD should realize
that living in one’s own home is a desirable

outcome for adulthood and that for most per-
sons with IDD this is a realistic prospect.
Although many parents of young children
with IDD do not focus a great deal on the
future (Kelley & Prohn, 2018), they should be
encouraged by professionals to do so, and as
they do, they should expect that their son or
daughter can live a full life by working and liv-
ing in the community.

Teach Students to Acquire and Retain Useful Skills

As discussed in this paper, there are some
skills that will be very useful and applicable
for independent and supported living. Some-
times there is insufficient emphasis on teach-
ing these skills, and sometimes skills are
taught perfunctorily but not applied or
retained. Home-school communication can
be a strong antidote for this misfortune. Pro-
fessionals should encourage parents to be
vocal during the IEP process and collaborate
with them to prepare their son or daughter
for a life of less dependence and more inde-
pendence, and teachers must ensure that sig-
nificant functional skills are addressed as part
of the learning activities in school and the
community.

Provide Learning Opportunities in Inclusive
Environments

Living and learning in inclusive environments
will provide a context for developing impor-
tant social skills and functional living skills.
Separate environments cannot simulate the

TABLE 4

Case Study #3 – David

David, a young man with Down syndrome, recently turned 30. When David entered a PSE program, he
expressed three life goals that were recorded on his pictured Vision Board and Road Map: to have his
own log cabin, to own a red pickup truck, and to have a Bluetick Coonhound. Coming from a more rural
region of Western North Carolina, David felt these were reasonable wishes for him to have for a full and
happy life. David was also interested in doing something to help people, which he hoped would lead to a
good job. While in the PSE program, David audited a number of courses, lived in the university’s resi-
dence halls, and made many friends. When David walked across the stage at graduation, he had a job wait-
ing for him working for the Emergency Medical Services in his home county at above minimum wage,
and soon moved into his own apartment where he continues today to live alone with the help of Simply-
Home technology (http://simply-home.com/blog/davids-vision/). Important to note also, is that David
has acquired a piece of land and the plans for a log cabin, has a full social life in his community, and con-
tinues to communicate with friends he made in college. No doubt the Bluetick will come at some time.

376 / Education and Training in Autism and Developmental Disabilities-December 2020



real-world conditions for interacting with peo-
ple on a day to day basis, learning to apply
useful skills, or learning to be a responsible
individual. It defies logic to expect that living
in the most integrated setting possible as an
adult, as required by Olmstead, will be facili-
tated by separate schooling earlier in life.
Inclusion in the U.S. occurs at an uneven
pace across the different states (Westling,
2018), but it is clearly beneficial to the devel-
opment of social skills by students with IDD.
Further, inclusion in school is only one aspect
of an inclusive life. As we have stated else-
where, parents will do well to prepare their
child for an inclusive adulthood, by providing
numerous inclusive experiences as he or she
develops (Westling & Kelley, 2015).

Be Aware of Available Resources and Promote
Interagency Collaboration

Many families are not aware of the various
resources presented in this paper that can be
of assistance for living in a personal home dur-
ing adulthood. Medicaid Waivers, housing sup-
ports, and assistive technology devices and
systems are examples of the type of information
that parents and families should have at a rela-
tively early time to help plan for future living.
Since a “free and appropriate public education”
is one of the few entitlements that children with
disabilities and their families are guaranteed,
the family’s public school professionals should
be a source of critical information about other,
non-entitled resources.
Many educators themselves are not aware

of systems of support that are available in
adulthood, but as the primary source of in-
formation for parents it is incumbent upon
them that they become more and more fa-
miliar with the agencies and resources that
can be supportive during adulthood. Along
with this, as others have reported (e.g. Flow-
ers et al., 2018), interagency collaboration
must be an essential arrangement for effec-
tive transition planning. When collaborative
planning and cooperative actions are under-
taken, independent or supported living in
one’s own home becomes an achievable
outcome.

Offer Home Living Internship Experiences

As for many other adult roles, experiencing
an internship in an activity can be an impor-
tant form of preparation. Many young people,
including some with IDD, have this type of
type of experience when they go to college.
They live in a relatively safe environment and
learn to manage new responsibilities and free-
doms but with a safety net that keeps most of
them from experiencing any type of irreversi-
ble harm. Many live in their own space, share
common duties with peers, and learn how to
live without constant supervision.

Unfortunately, this type of experience is
relatively rare. But select programs, including
PSE programs that offer residential experien-
ces, demonstrate that their development is
possible and that they can be beneficial to
those who participate in them. It would not
be an unreasonable investment for schools
and community agencies to develop such pro-
grams for students who are in their transition
years and who are on track to live independ-
ently in the community. While no clear
guidelines for such programs appear to be
available, creating such experiential learning
opportunities could no doubt be undertaken,
evaluated, and sustained over a period of
time.

Recommendations for Research

The suggested strategies and recommenda-
tions for practice presented above will likely
help to increase the options for persons with
IDD to experience more independent living
as adults. However, much remains to be
learned and research can help to discover
more effective practices. We propose that
studies be undertaken to answer the follow-
ing questions:

• What personal characteristics and skills
lead to more independent community liv-
ing outcomes?

• What kind of preparation is beneficial for
more independent community living?

• What interagency structures and models of
collaboration result in more independent
housing options?
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• What forms of support, including human
and technology-assisted support, result in
the least degree of intrusiveness yet still
provide adequate safety and security?

• What kinds of public financial support
allow for independent and supported living
in one’s own home with the greatest degree
of fiscal efficiency?

Conclusion

Essentially societies determine the way people
with IDD experience life, including the na-
ture of the homes or facilities in which they
live. It is possible to trace this condition over a
200 year period in Western Society. If this is
done, we can see that the housing available to
people with IDD has gradually turned from
inhumane warehousing to abodes that resem-
ble what most people now enjoy. Like other
aspects of society, such as schooling and work-
ing, daily living conditions have now become
more normalized for people with IDD.
Through our social policies and our laws, we
have deemed that it is a good thing for people
of different abilities to have lives like the ma-
jority in society.
But there is much progress to be made.

There are still too few options, and too many
people are still living in restricted settings, or
put another way, settings in which relatively
few people would choose to live given a
choice. In this paper we have pointed out that
while progress has been made, there is the
need for much more. To do this, we have rec-
ommended a set of strategies that can help
parents and professionals focus more on
greater opportunities for independent or
semi-independent living. We propose that if
these strategies and similar efforts that focus
living in one’s own home are made; subse-
quent data will show more successful
outcomes.
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A Multi-Component Literacy Intervention with Science
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Abstract: Students with intellectual disability often receive limited explicit instruction in comprehension strat-
egies. The current study evaluated the effects of a multi-component literacy intervention designed to improve
comprehension of high school students with moderate intellectual disability on adapted expository science text.
The multi-component intervention incorporated multiple comprehension strategies from the extant literature
(i.e., pre-teaching vocabulary, stopping to think and complete a graphic organizer, summarizing) embedded
into shared reading of an adapted expository science text. The results from the multiple-baseline study indicate
that students improved their ability to independently answer both multiple choice and open ended comprehen-
sion questions when instruction included the comprehension strategies. In addition, the student participants
and their classroom teacher rated the intervention procedures, goals, and outcomes favorably. Implications for
research and practice in comprehension instruction for students with intellectual disability are discussed.

Reading in the content areas (e.g., history,
mathematics, social studies, science) is an
essential part of high school for students.
Starting in sixth grade, the English Language
Arts (ELA) Common Core State Standards
(CCSS) include additional ELA standards for
literacy in history/social studies, science, and
technical subjects (CCSS, 2010). These stand-
ards have an emphasis on developing stu-
dents’ ability to read and comprehend a
range of science/technical texts to (a) iden-
tify key ideas and details, (b) identify craft
and structure, and (c) integrate knowledge
and ideas (CCSS, 2010). These standards are
part of the general education curriculum,
which federal law mandates that all students,
including those with disabilities, have access
to (Individuals with Disabilities Education
Improvement Act [IDEIA], 2004).

Access to the general curriculum is associ-
ated with positive academic and functional
outcomes for students with disabilities,
including students with more significant dis-
abilities like moderate to severe intellectual
disability (ID; Cosier, Causton-Theoharis, &
Theoharis, 2013; Ryndak et al., 2010). When
students with ID have access to the general
curriculum, it can improve their social com-
petence, engagement, reading and math
achievement, and post-secondary transition
(Cosier et al., 2013; Dessemontet et al., 2011;
Fisher & Meyer, 2002; Ryndak et al., 2010).
Despite these findings, many students with ID
receive instruction that is disconnected from
the general education curriculum with lim-
ited opportunities to be exposed to rigorous
instruction or engage in meaningful learning
activities (Kurth, Born, & Love, 2016; Ruppar,
2015; Ruppar, Fisher, Olson, & Orlando,
2018).

One challenge with providing students with
ID access to the content areas is that it requires
text comprehension (Snyder, Knight, Ayres,
Mims, & Sartini, 2017). Knight and Sartini
(2015) define text-based comprehension as
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“listening comprehension and comprehension
of vocabulary and language concepts” that
can be demonstrated by answering questions
about concepts or vocabulary, or the applica-
tion of key concepts to situations or questions
“derived from text” as opposed to pictures or
objects (p. 1217). Text comprehension in con-
tent areas like social studies and science can be
difficult for students with ID due to domain
specific vocabulary and discipline-specific text
structure. These challenges may be due to the
limited oral language, background and vocab-
ulary knowledge, or inference skills students
with ID may have (Knight & Sartini, 2015;
Ricketts, 2011; Snowling & Frith, 1986).

Literacy Instruction for Students with Intellectual
Disability

Prior to the 1997 mandates for access to the
general curriculum, students with ID had lim-
ited access to high-quality literacy instruction
(Browder, Wakeman, Spooner, Ahlgrim-Del-
zell, & Algozzine, 2006; Kliewer, 1998;
Kliewer, Biklen, & Kasa-Hendrickson, 2006;
Ruppar et al., 2018). Research on reading de-
velopment and instruction prior to 1997 pri-
marily emphasized functional reading skills
situated within activities of daily living (Cope-
land & Keefe, 2007). As views on reading
instruction have shifted, students with ID
have begun to receive more academic reading
instruction that leverages principles of system-
atic and explicit instruction (Afacan, Wilker-
son, & Ruppar, 2017; Browder et al., 2006;
Snyder et al., 2017).
While the growing body of research exam-

ining the shifting nature of literacy instruc-
tion for students with ID is encouraging, the
literacy outcomes measured continue to be
narrowly focused. Although sight-word acqui-
sition and vocabulary knowledge are well stud-
ied, less is known about how to promote more
advanced comprehension outcomes for stu-
dents with ID (Afacan et al., 2017; Browder et
al., 2006; Roberts, Leko, & Wilkerson, 2013;
Snyder et al., 2017). Ruppar (2015) observed
seven secondary self-contained classrooms for
students with ID and found that the top three
topics of literacy instruction across the class-
rooms were (a) challenging behavior, (b) life
skills, and (c) isolated literacy skills. These

findings suggest that comprehension of con-
nected text may not be a priority of literacy
instruction for students with ID. This narrow
scope of instruction is concerning given that
reading comprehension skills may help stu-
dents access and engage with their commu-
nity, a primary goal for students with ID
(Browder et al., 2009; Ruppar, 2014).

Insufficient comprehension instruction
may contribute to poor reading outcomes for
students with ID. The reading skills of stu-
dents with ID are lower than what is expected
given their cognitive functioning (Channell et
al., 2013). As low as 3% of students with ID
are proficient in reading in eighth grade as
compared to 9% of students with disabilities
overall (Trexler, 2013) and they lag behind
students with other disabilities in academic
growth and achievement (Wei, Blackorby, &
Schiller, 2011; Wei, Lenz, & Blackorby, 2013).
This is concerning given the considerable evi-
dence that students with ID can learn complex
reading skills, such as text comprehension,
when provided with sufficient, systematic
instruction (Allor et al., 2010; Hudson & Test,
2011; Knight & Sartini, 2015; Mims, Browder,
Baker, Lee, & Spooner, 2009; Mims, Hudson, &
Browder, 2012; Roberts, Kim, Tandy, & Meyer,
2019).

Comprehension Instruction for Students with ID

The limitations in oral language, background
and vocabulary knowledge, and inference
skills that students with ID and developmental
disabilities (DD, including autism spectrum
disorders) may struggle with (Knight & Sar-
tini, 2015; Ricketts, 2011; Snowling & Frith,
1986), necessitate the need for intensive, sys-
tematic comprehension instruction (Allor et
al., 2010; Erickson, Hatch, & Clendon, 2010).

As the research base on comprehension
instruction for students with ID continues to
develop (Snyder et al., 2017), we can learn
from research on less skilled readers more
broadly. This research provides evidence to
suggest that less skilled readers have chal-
lenges with (a) chunking text in helpful ways
(Meyer, Brandt, & Bluth, 1980); (b) identify-
ing text structure in order to use structure
specific comprehension strategies (Taylor &
Williams, 1983; Wong & Wilson, 1984); (c)

Literacy Intervention for Students with MOD ID / 383



recalling the main idea of a text (Hansen,
1978); and (d) engaging in active reading
strategies (Duke & Pearson, 2008/2009).
Skilled readers also use summary skills to
reflect on what they read and actively monitor
their comprehension (Duke & Pearson,
2008/2009).

Comprehension Interventions for Students with
Reading Difficulties

Comprehension interventions for students
with reading difficulties target skill deficits by
using explicit and systematic instruction to
teach students key strategies that facilitate
comprehension including: (a) summary writ-
ing, (b) identifying the main idea, (c) making
predictions and inferences, and (d) using
graphic organizers. Writing summaries may
be one way to help students demonstrate
understanding of content and facilitate com-
prehension (Dole, Duffy, Roehler, & Pearson,
1991; Gajria & Salvia, 1992; Gersten, Fuchs,
Williams & Baker, 2001; Nelson, Smith, &
Dodd, 1992). Nelson et al. (1992) taught stu-
dents with learning disabilities (LD) how to
use a summarization strategy and summary
writing guide to demonstrate comprehension
of a text. Teaching students how to identify
the main idea of a text has also been an effec-
tive strategy for facilitating comprehension
for students with LD (Jitendra, Cole, Hoppes,
& Wilson, 1998). Allor et al. (2010) incorpo-
rated comprehension strategies such as mak-
ing predictions and inferences, sequencing,
using graphic organizers, and summarizing
within a longitudinal multi-component inter-
vention for students with ID and found that
students’ overall comprehension improved.
Thus, students with ID with reading compre-
hension goals may benefit from explicit
instruction in comprehension strategies used
by more skilled readers.

Shared Reading as a Mechanism for a Multi-
Component Intervention

Previous research in this area suggests that
multi-component interventions may be an effec-
tive way to promote comprehension through
the teaching of multiple comprehension strat-
egies for students with ID (Allor et al., 2010;

Roberts et al., 2019; Coyne, Pisha, Dalton,
Zeph, & Smith, 2012; Knight, Wood, Spooner,
Browder, & O’Brien, 2015). Shared reading
interventions may be one mechanism to facili-
tate multi-component interventions and address
the common comprehension challenges of stu-
dents with ID (Roberts et al., 2019).

Shared reading interventions, sometimes
called story-based lessons or shared stories,
are an evidence-based practice that can
improve engagement and comprehension of
students with significant disabilities during
reading activities through the use of system-
atic and explicit teaching procedures (Hud-
son & Test, 2011). They involve adapting
grade aligned text to use in a reading activity
where a student, adult, or peer reads the text
aloud and stops periodically to provide oppor-
tunities to engage with the content (Hudson
& Test, 2011). Shared reading interventions
have been used with a variety of student
groups, including independent and pre-read-
ers and can be adapted for use in a variety of
content areas and age groups (Browder,
Trela, & Jimenez, 2007; Hudson, Browder, &
Jimenez, 2014; Mims et al., 2012). Common
text adaptations in shared reading research
include (a) embedding sensory activities, (b)
explicitly teaching key vocabulary, (c) using
strategically placed picture symbols, (d) add-
ing a repeated line of text, and (e) embed-
ding comprehension questions (Hudson &
Test, 2011). While shared reading interven-
tions can incorporate multiple comprehen-
sion strategies, they do not typically include
opportunities for summarization or main idea
identification. Thus, the purpose of this study
was to use a shared reading intervention as a
mechanism to promote explicit instruction
in key comprehension strategies through a
multi-component literacy intervention.

Science Instruction for Students with Intellectual
Disability

Science was selected as the content area
because of the limited access students with ID
typically have to it (Kurth et al., 2019) and the
opportunities it provides for students to learn
about and engage with the world around
them (Spooner, Browder, & Jimenez, 2011;
Spooner, Knight, Browder, Jimenez, &

384 / Education and Training in Autism and Developmental Disabilities-December 2020



DiBiase, 2011). Science instruction is largely
mediated by comprehension of science topics
encountered in expository text, which have
specific text structures and complex vocabu-
lary (Knight & Sartini, 2015; Knight et al.,
2015; Snyder et al., 2017). Comprehension of
concepts presented in key texts builds the
prior background and vocabulary knowledge
necessary to engage in deeper, inquiry ori-
ented learning experiences in the content
areas (Snyder et al., 2017). Previous research
in this area has leveraged principles of system-
atic instruction to explicitly teach students
how to use graphic organizers (Knight, Spoo-
ner, Browder, Smith, & Wood, 2013) and
learn conceptual vocabulary (Knight, Smith,
Spooner, & Browder, 2012). Despite advances
in research in this area, there is a need to
learn more about how to support students
with ID in accessing and engaging with gen-
eral education science curriculum and con-
tent (Knight, Collins, Spriggs, Sartini, &
MacDonald, 2018).

Purpose

Thus, the purpose of this intervention was to
examine the effects of a multi-component liter-
acy intervention on the comprehension of stu-
dents with moderate ID on adapted expository
science text. The multi-component intervention
incorporated multiple comprehension strat-
egies from the extant literature (i.e., pre-teach-
ing vocabulary, stopping to think and complete
a graphic organizer, summarizing) embedded
into shared reading of an adapted expository
science text. The research question guiding this
intervention was: What is the impact of a multi-
component literacy intervention embedded in
shared reading of an adapted expository sci-
ence text on students’ ability to answer both
multiple choice and open ended comprehen-
sion questions?

Method

Participants

Three high school students with moderate ID
participated in the study. The research team
did not have access to student files or test
scores so the special education teacher at the

participating high school was asked to identify
students who met the following inclusion cri-
teria: (a) have an IQ that falls within the mod-
erate to severe ID range (<55 IQ), (b)
require extensive support in both academic
and functional skills, (c) qualify for the state
alternate assessment designed for students
with ID and DD, (d) have IEP goals related to
reading comprehension, and (e) have the
ability to attend to a task for at least 10
minutes without exhibiting challenging
behavior. Frank, Dean, and Carl, who were all
students in a self-contained special education
classroom in a Midwestern suburban high
school, were identified and recruited into the
study.

Frank was a 17-year-old Latino male with
moderate ID and reading skills at approxi-
mately the fifth grade level. Dean was a 15-
year-old white male with multiple disabilities.
Carl was a 16-year-old white male with multi-
ple disabilities. Dean and Carl read at approx-
imately the third grade level. All three
students received speech and language serv-
ices and a specially designed curriculum
focused on life skills as well as supports for
self-monitoring their behavior and develop-
ing social skills. All three students had IEP
goals related to reading comprehension and
used speech to communicate.

Classroom Context

The special education classroom had one full
time special education teacher supported by
multiple paraeducators. The classroom teacher
had a master’s degree, was certified in special
education with an emphasis on students with
significant support needs, and had approxi-
mately 14 years of experience teaching special
education for students with ID. Instruction pri-
marily focused on functional academics related
to students’ post-secondary goals. Several stu-
dents in the class also attended a transition job
site in the afternoon. Sessions took place in a
small conference room near the special educa-
tion classroom and were conducted two to
three times a week from Monday to Friday and
lasted approximately 15 to 35 minutes per par-
ticipant. Baseline sessions took significantly less
time than intervention sessions because the
baseline procedures did not incorporate the
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comprehension strategies. The first author, a
previous special education teacher and current
university faculty member, was the primary
interventionist.

Materials

Adapted text. All three students in the
study took the state’s alternate assessment in
science. The secondary science standards
assessed on the alternate assessment per-
tained to Biology; thus, two books were
selected that aligned with both the secondary
Biology standards and related to issues rele-
vant to adolescents. Prior to selecting the final
focal texts, the author met with the special
education teacher to review several possible
texts that aligned with secondary Biology
standards. The teacher selected the final two
texts, Body Fuel: A Guide to Good Nutrition
(Shryer, 2007) and Teen Smoking: Current Issues
(Bjornlund, 2009) based on topics she felt
were relevant and important for the partici-
pating students. Body Fuel was about matter
and energy transformation and healthy food
for the body. Teen Smoking related to interde-
pendence and emphasized the health dangers
of smoking. The baseline and intervention
text were adapted based on procedures out-
lined by Hudson, Browder, and Wakeman
(2013) and replicated the adapted text proce-
dures used in Roberts et al. (2019). The read-
ing level of the adapted text sections
remained the same throughout all phases of
the study.
Baseline text. The first and fourth author,

both of whom have expertise and training in
literacy, were responsible for adapting the
texts. Each text was adapted by dividing them
into 20 to 30 sections and rewriting them into
100 to 200 word sections written at an instruc-
tional reading level for each student. Text
level was measured using a numerical Lexile
score, which is an indicator of text complexity
and readability (http://lexile.com; Metamet-
rics, 2019). The first author trained the fourth
author to assist with text adaptation, which
included analyzing each passage to confirm
it fell within students’ instructional Lexile
level and using the online Lexile Analyzer
(https://la-tools.lexile.com/free-analyze/) to
confirm the adapted reading level of the text.

The first author reviewed all passages prior to
use and periodically checked the Lexile level
of the adapted passages to ensure they met
the predetermined guidelines.

Body Fuel had an original Lexile Level of
1200-1300. Teen Smoking had an original Lex-
ile Level of 1300-1400. To determine the
appropriate intervention reading level for
each student, the first author had students
read several leveled passages until they were
able to read a passage with 90% to 94% accu-
racy, which estimated their instructional read-
ing level (Armbruster, Lehr, & Osborn,
2001). Accuracy was determined by counting
the number of oral reading errors and then
dividing the total number of words in the pas-
sage by the number of words read correctly
and multiplying by 100. This resulted in writ-
ing texts for Frank between 800 and 900 Lex-
ile and between 500 and 600 Lexile for Carl
and Dean.

Intervention text. Following the procedures
used by Roberts et al. (2019), two additional
modifications were made to the adapted text
for the intervention phase (a) adding a target
vocabulary word to each section, and (b)
inserting “STOP” signs throughout the text.
First, the authors identified a target vocabu-
lary word for each section of the text. Per rec-
ommendations by Beck, McKeown, and
Kucan (2008), vocabulary words were selected
based on their utility as tier two words and fre-
quency in the target text. Tier two words were
defined as words that were (a) used more
than once in the target section, (b) were cru-
cial to the main idea of the text, (c) were
unlikely to be learned independently through
observational learning due to their limited
conversational use and content specific na-
ture, and (d) would be encountered in other
sections of the adapted text (Beck et al.,
2008). Next, the researchers created a page
for the beginning of each text section that
included the definition of the target word, an
example and non-example of the meaning of
the word, and a picture symbol to improve
student comprehension. The second text
adaptation included dividing the sections
into a predictable structure that included
four to five paragraphs which concluded with
“STOP” signs. The “STOP” signs were a visual
signal to students to stop reading and think
about what they had read.
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Systematic instruction lesson plans. The base-
line and intervention lesson plans leveraged
systematic instructional procedures, which
are an evidence-based practice for teaching
academic content to students with ID (Brow-
der et al., 2006; Hudson & Test, 2011: Spoo-
ner, Knight, et al., 2011). Each lesson plan
included: (a) an observable learning objective
focused on comprehension; (b) specific
prompting and prompt fading procedures
with feedback (e.g., least to most prompting
with time delay); and (c) procedures for error
correction (Collins, 2012; Westling, Fox, &
Carter, 2015).
The procedures for the baseline and inter-

vention lessons were written into scripted
task-analytic lesson plans to break down
chained lesson tasks into a series of discrete,
observable tasks (Knight et al., 2018). Task
analytic lesson plans are used frequently in
interventions for students with ID and can
facilitate intervention fidelity as well as ease of
data collection due to their step-by-step check-
list format (Carnine, Silbert, Kame’enui, &
Tarver, 2010; Knight et al., 2018). They are
also an effective approach to science instruc-
tion for students with ID (Spooner, Knight et
al., 2011). Typically, task analytic lesson plans
include teacher scripting for: (a) content pre-
sentation; (b) student engagement and
opportunities to respond (e.g., point to,
touch); and (c) student prompting and error
correction (Carnine et al., 2010). The task
analytic lesson plan for baseline had four total
steps and included procedures and prompting
for the opening (3 steps) and reading aloud (1
step). No comprehension strategies were em-
bedded into the baseline lesson plan. The inter-
vention lesson plan had 17 total steps and
included procedures and prompting for the (a)
opening (3 steps), (b) pre-teaching the vocabu-
lary (5 steps), (c) using the graphic organizer
during reading (5 steps), and (d) identifying
the main idea (4 steps).

Dependent Variables and Data Collection
Procedures

Dependent variable. The dependent vari-
able was 10 comprehension questions written
for each section of the adapted science text.
After reading aloud one section of the

adapted text, students were verbally prompted
to answer the 10 reading comprehension ques-
tions written for that specific section (see Table
1 for example questions). Each comprehen-
sion assessment consisted of five multiple
choice questions and five open ended ques-
tions. Of the ten questions, eight were literal
recall questions that used who, what, why,
when, or how stems per recommendations by
Hudson, Browder, and Wakeman (2013).
Answers to those questions were explicitly
stated in the section of the text that the stu-
dent had just read and the questions differed
in each lesson. Higher-level comprehension
was promoted by asking the student two infer-
ential questions, which are questions where
answers are not explicitly stated in the text
(Bursuck & Damer, 2015). The two inferen-
tial questions stayed the same for each sec-
tion and included asking students (a) one
thing they learned from the section (question
9), and (b) the main idea of the section
(question 10). For the multiple choice ques-
tions, students selected the correct answer
from a field of four. The open ended ques-
tions had no choice options and students had
to generate the answer either verbally or in
writing.

Students were verbally prompted to answer
the 10 comprehension questions at the end of
each baseline and intervention session. For mul-
tiple choice questions, students were prompted
to either draw a circle around the correct an-
swer or point to the correct answer. For open
ended questions, they were instructed to either
write down their open ended answer on the test
sheet or respond verbally. If students chose to
write their response, the interventionist asked
students to verbally answer the question before
writing their best answer to ensure that writing
and spelling skills did not inhibit accuracy of
the comprehension response. A system of least
to most prompts was used if students did not an-
swer the question after the initial verbal prompt
and an initial 5-second time delay. The prompt-
ing hierarchy included three levels beyond the
initial verbal prompt with a 5-second time delay
between each level. The levels were as follows:
(a) additional verbal prompt, (b) verbal prompt
with gesture prompt which involved pointing to
the question and the array of answers (for mul-
tiple choice) or blank answer space (for open
ended), and (c) verbal prompt with physical
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prompt which involved picking up the student’s
hand and placing it on the question they
needed to answer. Questions that required
prompting beyond the initial verbal prompt
were counted as incorrect.
Open ended literal recall questions had to

be answered exactly as indicated in the text to
count as correct. Open ended inference ques-
tions were scored differently. There were mul-
tiple potential responses for question 9, “What
is one thing you learned from this section?”,
but students’ responses had to be related to the
key ideas in the passage and include facts they
encountered in the section. It could not be
something they learned from a previous sec-
tion. For question 10, “What is the main idea of
this section?”, students’ responses had to con-
tain key terms from the text, which were pre-
determined by the research team before each
session. The dependent variable was the per-
centage of correct independent responses on
the 10 comprehension questions with a maxi-
mum of 100%.

Experimental Design

A single-subject multiple baseline design
across three participants was used to evaluate
the effectiveness of the literacy intervention
for the three participants with moderate ID
(Gast, Lloyd, & Ledford, 2014). The study
lasted approximately 17 weeks. Kratochwill
et al. (2013) quality standards for single-case
design research were incorporated into the
study design, ensuring at least six phases and
a minimum of five data points per phase.

Intervention Procedures

Baseline. During baseline, the interven-
tionist provided students with a new section of
the adapted science text and used the base-
line scripted task-analytic lesson plan to guide
the lesson and prompt students to read aloud
and answer the comprehension questions.
Baseline sessions lasted approximately 15

TABLE 1

Sample Questions

Question Type Answer

What are vitamins? Multiple Choice; literal recall Something your body needs to
work.

What do all living bodies
need?

Multiple Choice; literal recall Vitamins

What do well-balanced diets
give people?

Multiple Choice; literal recall Essential vitamins

How many essential vitamins
do people need?

Multiple Choice; literal recall 11

What does each vitamin do? Multiple Choice; literal recall Each vitamin has a different
purpose.

Where do you look to find out
what vitamins are in a food?

Open ended; literal recall Food Labels

What does Vitamin D do? Open ended; literal recall Makes calcium
Where can you get Vitamin C? Open ended; literal recall Blueberries (or melon, oranges,

pineapple, broccoli, or red
pepper)

What is one thing you learned
from this section?

Open ended; inference Multiple potential responses but
should be related to key idea
in passage.

What is the main idea of this
section?

Open ended; inference Vitamins are an essential
nutrient. Or, your body needs
vitamins to work. Must
contain terms “vitamin”,
“body”, and “work”.
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minutes per student. The baseline lesson plan
used a systematic error correction procedure
for oral reading errors. The systematic error
correction procedures involved telling the stu-
dents to “Stop”, when they made an oral read-
ing error and then stating, “This word is ____.
What word? (wait for student response).
Please read that sentence again.” Students
were prompted to answer the comprehension
questions after they finished reading.
Intervention. Students began intervention

after their baseline levels were stable or decel-
erating. During the intervention phase, four
comprehension strategies were incorporated
into the scripted task-analytic lesson plan: (a)
pre-teaching target vocabulary before read-
ing, (b) embedding “STOP” signs within each
section to encourage students to pause as they
read and answer questions about what they
just read (during reading), (c) completing a
graphic organizer as they read (during read-
ing), and (d) summarizing the main ideas of
the section after reading. These specific strat-
egies were selected based on research recom-
mendations from Gersten et al. (2001) for
improving comprehension of students with
LD on expository text. They were also
selected based on (a) evidence from the spe-
cial education literature indicating that visual
supports like graphic organizers may be effec-
tive in academic instruction for students with
ID (Knight & Sartini, 2015); (b) success teach-
ing science vocabulary to students with ASD
(Knight et al., 2012); and (c) and previous
research with students with ID indicating the
effectiveness of explicit, systematic compre-
hension instruction (Allor et al., 2010; Snyder
et al., 2017).
Before reading: Pre-teaching vocabulary. Before

reading the text, the interventionist opened
the lesson by introducing the book and telling
the student that they would be learning a new
vocabulary word before they began reading.
They then taught the student the target vo-
cabulary for the section using an explicit defi-
nition paired with a picture symbol and
reinforced the meaning by showing an exam-
ple and non-example of the word. Explicit
and systematic instructional procedures were
used to: (a) introduce the word to the stu-
dent, (b) have the student restate the word,
(b) read the definition of the word to the stu-
dent, (c) have the student restate the

definition, (d) provide an example and non-
example of the word, and (e) have the stu-
dent restate the definition of the word a sec-
ond time.

During reading: Stopping to reflect and complete
a graphic organizer. During the reading, two
comprehension strategies were incorporated
into the lesson plan procedures (a) stopping
to reflect (Duke & Pearson, 2008/2009), and
(b) completing a graphic organizer (Jimenez,
Browder, & Courtade, 2009; Knight et al.,
2013). First, the students were instructed to
read the story aloud and were taught to stop
reading when the red “STOP” sign appeared
at the end of a sentence. They were also
reminded that the graphic organizer was a
tool that could help them understand the
main idea, which was operationally defined
for students as “The most important thing we
read about.” At each “STOP” sign, the inter-
ventionist prompted students to reflect on
what they had just read by asking, “What is
one important fact that you just read about?”
The students answered the question verbally
and then wrote down their response on the
graphic organizer, which consisted of a web
with three boxes numbered one through
three connected to a center circle labeled
“Main Idea”. This activity reinforced students’
identification of the main idea and support-
ing details in the section as they were reading.
At each of the three “STOP” signs embedded
in the text, students were prompted to recall
three separate facts from the text. If students
were unable to identify a fact from the text to
write on the graphic organizer, a least-to-most
prompting procedure with a 5-second time
delay was followed that included: (a) an addi-
tional verbal prompt; (b) a gesture to the text
with the verbal prompt, “re-read that section
to see if you can find something we just read
about,” and then finally; (c) the intervention-
ist modeled how to locate a fact in the text
and write in on the graphic organizer. At the
conclusion of the text they were verbally
prompted to read their completed graphic
organizer.

After reading: Main idea paragraph. After
reading, students were asked to write a main
idea paragraph using the three details and
main idea statement from the graphic orga-
nizer since skilled readers frequently summa-
rize what they are reading to promote
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comprehension (Duke & Pearson, 2008/
2009). The main idea paragraph leveraged a
paragraph frame, which have been used in
writing interventions for students with signifi-
cant disabilities (Lee, Browder, Hawley, Flow-
ers, & Wakeman, 2016) and have been shown
to increase students’ writing production. The
paragraph frame included the following five
sentence starters: (a) “The main idea of this
section is _____. (b) The first thing we
learned is _____. (c) The second thing
we learned is _____. (d) The third thing we
learned is _____. And (e) We learned a lot
about _____ in our reading today.” Using a se-
ries of scripted task-analytic steps the students
were prompted to complete the paragraph
frame using information from their graphic
organizer. The same least-to-most prompting
procedures used during graphic organizer
completion were used during this activity,
except the prompts referenced the completed
graphic organizer instead of the adapted text.
After students completed the paragraph
frame they were prompted to read their sum-
mary paragraph aloud and then answer the
comprehension questions.

Results

Interobserver Agreement and Intervention Fidelity

Inter-observer agreement (IOA) for the de-
pendent variable was collected across 100% of
the baseline and intervention sessions. Three
research assistants (two graduate students and
one undergraduate student) were trained in
the data collection procedures and tools
before the baseline phase began. IOA was cal-
culated by comparing the second observer’s
scores with the interventionist’s scores. All ques-
tions that both observers scored the same were
considered to be in agreement. Therefore, IOA
was calculated by dividing the number of com-
prehension questions in agreement by the num-
ber of agreements and disagreements and then
multiplying by 100 (Kennedy, 2004). IOA for
the dependent variable, percentage of student
independent correct comprehension responses,
was 99% (range of 90-100%).
Intervention fidelity data was collected

across 100% of the baseline and intervention
sessions for each participant. The same three

individuals were trained to observe and docu-
ment the interventionist’s adherence to the
scripted task-analytic lesson plans, which had
7 steps in baseline and 21 steps in interven-
tion, and included fidelity on least-to-most
prompting procedures and error correction
for each step of the lesson. Observers docu-
mented whether each step was completed (+)
or not (-), and treatment fidelity was calcu-
lated by dividing the number of implemented
steps by the total number of possible steps
and multiplying by 100 (Kennedy, 2004).
Intervention fidelity was 100% for all sessions.

Student Results

All three students had an increase in compre-
hension scores when the comprehension
strategies were applied during intervention.
During baseline sessions, students averaged
4.2 questions out of 10 correct. During inter-
vention sessions, students averaged 8.6 ques-
tions out of 10 correct. Despite considerable
variability in their data, there was minimal
overlap between baseline and intervention
scores (see Figure 1). The median percentage
of non-overlapping data (PND; Scruggs, Mas-
tropieri, & Casto, 1987) across all three partic-
ipants was 93%, which indicates that it was a
highly effective intervention (Scruggs & Mas-
tropieri, 1998).

Frank. Frank’s baseline data was stable af-
ter six sessions with a mean score of 47%
(range 40-50%). Upon introduction of the
intervention his score began an upward trend,
reaching 100% of questions answered cor-
rectly after 9 sessions and then remaining sta-
ble between 80% and 100% for the remaining
sessions. His mean score during intervention
was 83% (range 50-100%). The PND for
Frank was 94%. Frank improved his ability to
answer both multiple choice and open ended
questions. For the multiple choice questions,
he improved from an average of 3 questions
correct in baseline to an average of 4.3 out of
5 correct in intervention. He also improved in
his ability to answer the open ended compre-
hension questions, going from an average of
1.5 questions correct in baseline sessions to
an average of 3.9 questions correct out of 5
during intervention.
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Dean. Dean had a higher degree of vari-
ability in both phases of his data than the
other two students, but still showed an overall

improvement in his ability to answer compre-
hension questions. After seven baseline ses-
sions his data began a downward trend with

Figure 1. Results of comprehension questions (S=summative evaluation).
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an average score of 23% (range 0-50%). His
scores demonstrated an immediate effect
upon introduction of the intervention,
improving to 80% during the first interven-
tion condition. His mean score during inter-
vention was 75% (range 50-100%), with a
PND of 93%. Dean improved his ability to an-
swer both multiple choice and open ended
questions. For multiple choice questions, he
improved from an average of 1.8 questions
correct in baseline to an average of 3.9 out of
5 correct in intervention. For open ended
questions, he improved from an average of 1
out of 5 questions correct during baseline
to an average of 3.6 out of 5 correct in
intervention.
Carl. Carl remained in baseline until both

Frank and Dean showed an intervention
effect. His baseline data was highly variable
with an average score of 55% but a range of
20 to 80%. Upon introduction of the inter-
vention he demonstrated an immediate
effect, scoring 100% during the first interven-
tion session. During intervention, his score
did not fall below 90%, and he scored 100%
in seven out of the eight intervention sessions
(mean = 99%, range = 90-100%). Thus, Carl
had a PND of 100%. Carl made similar
improvements in his ability to answer both
multiple choice and open ended questions.
For multiple choice questions, he improved
from an average of 3.7 questions correct in
baseline to an average of 5 out of 5 correct in
intervention. For the open ended compre-
hension questions, he went from an average
of 1.8 questions correct out of 5 during base-
line sessions to an average of 4.9 questions
correct out of 5 during intervention.

Summative Evaluation

To evaluate maintained comprehension of
the content presented in the adapted science
texts, the research team returned to the
research site approximately three weeks after
the final intervention session to have all three
students complete a summative evaluation,
similar to an end of unit assessment. The sum-
mative evaluation included 32 total questions
comprised of: (a) 20 randomly chosen multi-
ple choice literal recall questions from previ-
ous intervention sessions, (b) 9 randomly

chosen open ended literal recall questions,
(c) a question asking what the title of the
book was (literal recall), (d) a question asking
the students to name three things they
learned from the book (inference), and (e) a
question asking the students to summarize
the main idea of the book (inference). The
students were given a hard copy of the assess-
ment and asked to complete it independently,
without re-reading the adapted text or engag-
ing in any comprehension strategies. Frank
got 69% of the questions correct on this evalu-
ation (65% on multiple choice and 73% on
the open ended questions). Dean got 51%
correct on this evaluation (65% on multiple
choice and 33% on the open ended ques-
tions). Carl got 91% of the questions correct
(85% correct on multiple choice and 93%
correct on the open ended questions.

Social Validity

At the conclusion of this study, the three stu-
dents and their teacher participated in an
individual social validity survey and interview.
The survey included 14 three-point Likert
scale questions (3=agree, 2=no opinion, and
1=disagree) on various facets of the interven-
tion content, procedures, and personnel.
Higher scores represent more positive student
perceptions of the intervention. The students’
average rating of the intervention was 2.4 out
of 3 (Frank=1.9, Carl=2.4, Dean=3.0) indicat-
ing that they had positive overall perceptions
of the intervention. During the interview
Frank expressed that he enjoyed the reading
intervention sessions and working with the
research team members but felt that the writ-
ing portion of the intervention was too chal-
lenging despite the fact that he was given the
option to write or dictate his responses during
the intervention. He did acknowledge that it
helped him better understand what he had
read. Dean and Carl also shared that they
liked the reading intervention and wanted to
use the learned strategies in other classes to
promote their comprehension. Dean stated
that he felt more confident on reading and
that the graphic organizer helped him better
understand what he read.

The teacher social validity survey included 20
five-point Likert scale questions (1=strongly
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disagree, 5=strongly agree) with higher scores
indicating more positive perceptions of the
goals, procedures, and outcomes of the study.
The teacher’s mean social validity score was 4.8
indicating that she was very satisfied with the
intervention. In the exit interview the teacher
indicated that she believed her students showed
large improvements in reading as a result of par-
ticipating in the intervention. She specifically
noted that she would like to continue using the
“STOP” sign in reading passages because she felt
it was beneficial to her students.

Discussion

This intervention evaluated the effects of a
multi-component literacy intervention that
leveraged comprehension strategies before,
during, and after reading an adapted exposi-
tory science text on the passage comprehen-
sion of students with ID. Furthermore, a goal
of the intervention was to determine if a
multi-component intervention package deliv-
ered using task-analytic instruction would
improve participants’ ability to answer open
ended comprehension questions as opposed
to only multiple choice questions. The three
students in the study improved their overall
comprehension of the science text and their
ability to answer both multiple choice and
open ended questions during intervention.
The findings from the study have implications
on comprehension instruction and research
for students with ID.

Implications for Comprehension Instruction and
Research

Text comprehension provides students with
the skills they need to engage in content area
learning and with the world around them
(Snyder et al., 2017). Many students with ID
have limited decoding skills and thus, may
require explicit comprehension instruction
(Afacan et al., 2017; Knight & Sartini, 2015).
Fortunately, text-based comprehension is a
skill that can be developed regardless of inde-
pendent reading level (Knight & Sartini,
2015). Despite challenges with decoding
skills, the students in this study were taught to
use specific evidence-based comprehension
strategies (i.e., learning key vocabulary before

reading, monitoring their comprehension by
stopping to think about what they read and
completing a graphic organizer during read-
ing, and writing a final summary paragraph af-
ter reading) to deepen their knowledge of
grade level science concepts. These strategies
contributed to their ability to answer both
multiple choice and open ended questions
related to content in the texts. The findings
illustrate that with explicit instruction, stu-
dents with ID can be supported in compre-
hending complex grade-level concepts. Given
the limited access to academic science instruc-
tion students with ID receive (Kurth et al.,
2019), the strategies used in this study may be
one way to support students with ID in access-
ing general education science concepts.

The findings from this study expand on the
emerging body of research on comprehension
instruction for students with ID. Comprehen-
sion instruction for students with ID has histori-
cally focused on demonstration of vocabulary
understanding, often assessed through picture-
word matching and less frequently through
open-ended or student generated responses
(Afacan et al., 2017; Lee et al., 2016). While vo-
cabulary is essential for literacy learning, deeper
comprehension requires higher level thinking
and a multi-strategy approach (Duke & Pear-
son, 2008/2009). Previous research has estab-
lished several practices for promoting the
ability of students with ID to answer text-based
multiple choice comprehension questions
including response prompting strategies, sys-
tematic instruction, shared stories, and graphic
organizers and other visual supports (Browder
et al., 2006; Hudson, Browder, & Wood, 2013;
Knight & Sartini, 2015; Roberts et al., 2013).
The studies included in these reviews have been
instrumental in building an evidence-base of
instructional practices for promoting the aca-
demic skills of students with ID. However, the
outcomes of interest in such studies predomi-
nantly include vocabulary-based or multiple
choice comprehension questions with limited
opportunities for students to answer higher
level comprehension questions such as student
generated responses, inferential questions, or
summary questions. The findings from this
study illustrate that interventions that incorpo-
rate multiple evidence-based comprehension
strategies may also promote students’ ability to
answer open ended questions about the text.
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The findings also provide initial evidence
to suggest that incorporating writing into
comprehension monitoring may promote stu-
dent learning. The findings build on the work
by Lee et al. (2016) and demonstrate that stu-
dents with ID can be taught to compose writ-
ing that demonstrates their comprehension
in response to reading text. Given the connec-
tion between literacy and communication for
students with significant disabilities (Ruppar,
2017), using systematic instruction to inte-
grate reading and writing may be one way to
promote deeper comprehension and expand
opportunities for student expression. Future
research should continue to explore how
reading and writing can be integrated and
incorporate students with complex communi-
cation needs who use augmentative and alter-
native communication (AAC). As Hudson,
Browder, and Wakeman (2013) suggest, as
students progress in independent reading
and comprehension monitoring, teachers
may want to consider the appropriate ques-
tion structure (i.e., multiple choice vs. open
ended), number of response options, and
response modes.

Limitations of the Study

There are some limitations of the study. First,
both Dean and Carl had high variability in
their baseline phase and Dean’s data
remained variable during the intervention
phase. Although text level (Lexile) was con-
trolled in all baseline sessions, we did not con-
trol for how many previously used vocabulary
words were in each section of the text, which
may have impacted comprehension scores
and should be controlled in future studies. It
is also possible that students may have been
more familiar with some of the key concepts
presented in the text sections than others. For
example, the Teen Smoking book included sec-
tions on peer pressure, which was something
that the teacher noted they had been discus-
sing in class. Although both texts were new to
students, it is hard to fully control for back-
ground knowledge when engaging in literacy
instruction, and this connection to back-
ground knowledge is a goal of comprehen-
sion instruction (Duke & Pearson, 2008/
2009). Second, during intervention, we did

not collect data on the number prompts pro-
vided to the student during the graphic orga-
nizer and paragraph frame activities. Thus, we
cannot summarize how many prompts they
needed to complete each task. Future studies
should take data on the number and level of
prompting students require in order to more
accurately monitor student growth. Third, the
dependent variable, percentage of compre-
hension questions answered correctly, repre-
sents immediate passage comprehension, but
may not be reflective of deeper, sustained
comprehension of complex concepts. The
variability in the summative assessment scores
may reflect this challenge. Future studies
should explore ways to measure comprehen-
sion through multiple dependent variables.
Finally, due to the research setting, the inter-
vention was conducted in a self-contained
classroom setting. Additional research on how
to incorporate these strategies in inclusive set-
tings are needed.

Conclusion

Spooner, Browder, and Jimenez’s (2011) con-
ceptual model for science for students with ID
suggests that the goal of science instruction
should be to increase students’ ability to (a)
ask questions and share discoveries, (b) gain
wonder and understanding of the natural
world and reflect on their role in it, and (c)
improve overall quality of life (p. 203).
Explicit instruction in science concepts using
adapted science texts and evidence-based
comprehension strategies may be one way to
help facilitate that goal. Furthermore, com-
prehension of key science concepts may pro-
vide increased opportunities for students with
ID to participate with peers in general educa-
tion science instruction and activities and
engage with the world around them.

References

Afacan, K., Wilkerson, K. L., & Ruppar, A. L.
(2017). Multicomponent reading interventions
for students with intellectual disability. Remedial
and Special Education, 39, 229–242.

Allor, J. H., Mathes, P. G., Roberts, J. K., Cheatham,
J. P., & Champlim, T. M. (2010). Comprehensive
reading instruction for students with intellectual
disabilities: Findings from the first three years of

394 / Education and Training in Autism and Developmental Disabilities-December 2020



a longitudinal study. Psychology in the Schools, 47,
445–466.

Armbruster, B. B., Lehr, F., & Osborn, J. (2001). Put
reading first: The research building blocks for teaching
children to read. Partnership for Reading.

Beck, I. L., McKeown, M. G., & Kucan, L. (2008).
Creating robust vocabulary: Frequently asked questions
and extended examples. New York, NY: The Guilford
Press.

Bjornlund, L. D. (2009). Teen smoking: Current issues.
San Diego, CA: Reference Point Press.

Browder, D., Gibbs, S., Ahlgrim-Delzell, L.,
Courtade, G. R., Mraz, M., & Flowers, C. (2009).
Literacy for students with severe developmental
disabilities: What should we teach and what
should we hope to achieve? Remedial and Special
Education, 30, 269–282.

Browder, D. M., Trela, K., & Jimenez, B. (2007).
Training teachers to follow a task analysis to
engage middle school students with moderate
and severe developmental disabilities in grade-
appropriate literature. Focus on Autism and Other
Developmental Disabilities, 22, 206–219.

Browder, D. M., Wakeman, S. Y., Spooner, F.,
Ahlgrim-Delzell, L., & Algozzine, B. (2006).
Research on reading instruction for individuals
with significant cognitive disabilities. Exceptional
Children, 72, 392–408.

Bursuck, W. D., & Damer, M. (2015). Teaching read-
ing to students who are at risk or have disabilities: A
multi-tier, RTI approach. MA: Pearson.

Carnine, D. W., Silbert, J., & Kame’enui, E. J., &
Tarver, S. G. (Eds.). (2010). Direct instruction read-
ing (5th ed.). Merrill.

Channell, M. M., Loveall, S. J., & Conners, F. A.
(2013). Strengths and weaknesses in reading
skills of youth with intellectual disabilities.
Research in Developmental Disabilities, 34, 776–787.

Collins, B. C. (2012). Systematic instruction for students
with moderate and severe disabilities. Baltimore, MD:
Paul H. Brookes.

Common Core State Standards Initiative. (2010).
Common Core State Standards. Washington, DC:
National Governor’s Association Center for Best
Practices and the Council of Chief State School
Officers.

Copeland, S. R., & Keefe, E. B. (2007). Effective liter-
acy instruction for students with moderate or severe dis-
abilities. Paul H. Brookes.

Cosier, M., Causton-Theoharis, J., & Theoharis, G.
(2013). Does access matter? Time in general edu-
cation and achievement for students with disabil-
ities. Remedial and Special Education, 34, 323–332.

Coyne, P., Pisha, B., Dalton, B., Zeph, L. A., &
Smith, N. C. (2012). Literacy by design: A Univer-
sal Design for Learning approach for students
with significant intellectual disabilities. Remedial
and Special Education, 33, 162–172.

Dessemontet, R. S., Bless, G., & Morin, D. (2012).
Effects of inclusion on the academic achievement
and adaptive behavior of children with intellec-
tual disabilities. Journal of Intellectual Disability
Research, 56, 579–587.

Dole, J. A., Duffy, G. G., Roehler, L. R., & Pearson,
P. D. (1991). Moving from the old to the new:
Research on reading comprehension instruction.
Review of Educational Research, 61, 239–264.

Duke, N. K., & Pearson, P. D. (2008/2009). Effec-
tive practices for developing reading comprehen-
sion. Journal of Education, 189, 107–122.

Erickson, K. A., Hatch, P., & Clendon, S. (2010).
Literacy, assistive technology, and students with
significant disabilities. Focus on Exceptional Chil-
dren, 42(5), 1–16.

Fisher, M., & Meyer, L. H. (2002). Development
and social competence after two years for stu-
dents enrolled in inclusive and self-contained
educational programs. Journal of the Association for
Persons with Severe Handicaps, 27, 165–174.

Gajria, M., & Salvia, J. (1992). The effects of summa-
rization instruction on text comprehension of
students with learning disabilities. Exceptional Chil-
dren, 58, 508–516.

Gast, D. L., Lloyd, B., & Ledford, J. R. (2014). Multi-
ple baseline and multiple probe designs. In D. L.
Gast, & J. R. Ledford (Eds). Single case research
methodology: Applications in special education and be-
havioral sciences (pp. 251–296). Routledge.

Gersten, R., Fuchs, L. S., Williams, J. P., & Baker, S.
(2001). Teaching reading comprehension strat-
egies to students with learning disabilities: A
review of research. Review of Educational Research,
71, 279–320.

Hansen, C. L. (1978). Story retelling used with aver-
age and learning disabled readers as a measure
of reading comprehension. Learning Disability
Quarterly, 1, 62–69.

Hudson, M. E., Browder, D. M., & Jimenez, B. A.
(2014). Effects of a peer-delivered system of least
prompts intervention and adapted science read-
alouds on listening comprehension for partici-
pants with moderate intellectual disability. Educa-
tion and Training in Autism and Developmental
Disabilities, 49, 60–77.

Hudson, M. E., Browder, D., & Wakeman, S.
(2013). Helping students with moderate and
severe intellectual disability access grade-level
text. TEACHING Exceptional Children, 45, 14–23.

Hudson, M. E., Browder, D. M., & Wood, L. A.
(2013). Review of experimental research on aca-
demic learning by students with moderate and
severe intellectual disability in general education.
Research & Practice for Persons with Severe Disabilities,
38, 17–29.

Hudson, M. E., & Test, D. W. (2011). Evaluating the
evidence base of shared story reading to promote

Literacy Intervention for Students with MOD ID / 395



literacy for students with extensive support needs.
Research & Practice for Persons with Severe Disabilities,
36, 34–45.

Individuals with Disabilities Education Improve-
ment Act of 2004, 20 U.S.C. Section 1400 et seq.
(2004) (reauthorization of the Individuals with
Disabilities Education Act of 1990).

Jimenez, B. A., Browder, D. M., & Courtade, G. R.
(2009). An exploratory study of self-directed sci-
ence concept learning by students with moderate
intellectual disabilities. Research and Practice for
Persons with Severe Disabilities, 34, 33–46.

Jitendra, A. K., Cole, C., Hoppes, M. K., & Wilson,
B. (1998). Effects of a direct instruction main
idea summarization program and self-monitoring
on reading comprehension of middle school stu-
dents with learning disabilities. Reading and Writ-
ing Quarter: Overcoming Learning Difficulties, 14,
379–396.

Kennedy, C. H. (2005). Single-case designs for educa-
tional research. Allyn & Bacon.

Kliewer, C. (1998). Schooling children with Down syn-
drome: Toward an understanding of possibility. New
York: Teachers College Press.

Kliewer, C., Biklen, D., & Kasa-Hendrickson, C.
(2006). Who may be literate? Disability and resist-
ance to the cultural denial of competence. Ameri-
can Educational Research Journal, 43, 163–192.

Knight, V. F., Collins, B., Spriggs, A. D., Sartini, E.,
& MacDonald, M. J. (2018). Scripted and
unscripted science lessons for children with au-
tism and intellectual disability. The Journal of Au-
tism and Developmental Disorders, 48, 2542–2557.

Knight, V. F., & Sartini, E. (2015). A comprehensive
literature review of comprehension strategies in
core content areas for students with autism spec-
trum disorder. The Journal of Autism and Develop-
mental Disorders, 45, 1213–1229.

Knight, V. F., Smith, B. R., Spooner, F., & Browder,
D. (2012). Using explicit instruction to teach sci-
ence descriptors to students with autism spec-
trum disorder. Journal of Autism and Developmental
Disorders, 42, 378–389.

Knight, V. F., Spooner, F., Browder, D. M., Smith,
B. R., & Wood, C. L. (2013). Using systematic
instruction and graphic organizers to teach sci-
ence concepts to students with autism spectrum
disorders and intellectual disability. Focus on Au-
tism and Other Developmental Disabilities, 28, 115–
126.

Knight, V. F., Wood, C. L., Spooner, F., Browder,
D. M., & O’Brien, C. P. (2015). An exploratory
study using science eTexts with students with au-
tism spectrum disorder. Focus on Autism and Other
Developmental Disabilities, 30, 86–99.

Kratochwill, T. R., Hitchcock, J. H., Horner, R. H.,
Levin, J. R., Odom, S. L., Rindskopf, D. M., &
Shadish, W. R. (2013). Single-case intervention

research design standards. Remedial and Special
Education, 34, 26–38.

Kurth, J. A., Born, K., & Love, H. (2016). Ecobeha-
vioral characteristics of self-contained high
school classrooms for students with severe cogni-
tive disabilities. Research and Practice for Persons
with Severe Disabilities, 41, 227–243.

Kurth, J. A., Ruppar, A. L., Toews, S. G., McCabe,
K. M., McQueston, J. A., & Johnston, R. (2019).
Considerations in placement decisions for stu-
dents with extensive support needs: An analysis of
LRE statements. Research and Practice for Persons
with Severe Disabilities, 44, 3–19.

Lee, A., Browder, D. M., Hawley, K., Flowers, C., &
Wakeman, S. (2016). Teaching writing in
response to text to students with developmental
disabilities who participate in alternate assess-
ments. Education and Training in Autism and Devel-
opmental Disabilities, 51, 238–251.

Metametrics. (2019). Lexile framework for reading.
Available from https://lexile.com

Meyer, B. J. F., Brandt, D. M., & Bluth, G. J. (1980).
Use of top-level structure in text: Key for reading
comprehension of ninth-grade students. Reading
Research Quarterly, 16, 72–103.

Mims, P., Browder, D., Baker, J., Lee, A., &
Spooner, F. (2009). Increasing comprehension
of students with significant intellectual disabilities
and visual impairments during shared stories.
Education and Training in Developmental Disabilities,
44, 409–420.

Mims, P. J., Hudson, M. E., & Browder, D. M.
(2012). Using read-alouds of grade-level biogra-
phies and systematic prompting to promote com-
prehension for students with moderate and severe
developmental disabilities. Focus on Autism and
Other Developmental Disabilities, 27, 67–80.

Nelson, J. R., Smith, D. J., & Dodd, J. M. (1992).
The effects of a summary skill strategy to students
identified as learning disabled on their compre-
hension of science text. Education and Treatment of
Children, 15, 228–243.

Ricketts, J. (2011). Research review: Reading com-
prehension in developmental disorders of lan-
guage and communication. Journal of Child
Psychology and Psychiatry, 52, 1111–1123.

Roberts, C. A., Kim, S., Tandy, J., & Meyer, N.
(2019). Using content area literacy strategies dur-
ing shared reading to increase comprehension of
high school students with moderate intellectual
disability on adapted science text. Education and
Training in Autism and Developmental Disabilities,
54, 147–160.

Roberts, C. A., Leko, M. M., & Wilkerson, K. L.
(2013). New directions in reading instruction for
adolescents with significant cognitive disabilities.
Remedial and Special Education, 34, 305–317.

396 / Education and Training in Autism and Developmental Disabilities-December 2020



Ruppar, A. L. (2014). “Knowledge is power”: Read-
ing, writing, and promoting self-determination
among adolescents with multiple disabilities. Per-
spectives on Augmentative and Alternative Communi-
cation, 23, 192–201.

Ruppar, A. L. (2015). A preliminary study of the liter-
acy experiences of adolescents with severe disabil-
ities. Remedial and Special Education, 36, 235–245.

Ruppar, A. L. (2017). “Without being able to read,
what’s literacy mean to them?”: Situated beliefs
about literacy for students with significant disabil-
ities. Teaching and Teacher Education, 67, 114–124.

Ruppar, A. L., Fisher, K. W., Olson, A. J., &
Orlando, A. M. (2018). Exposure to literacy for
students eligible for the alternate assessment.
Education and Training in Autism and Developmental
Disabilities, 53, 192–208.

Ryndak, D. L., Ward, T., Alper, S., Montgomery,
J. W., & Storch, J. F. (2010). Long-term outcomes
of services for two persons with significant disabil-
ities with differing educational experiences: A
qualitative consideration of the impact of educa-
tional experiences. Education and Training in Au-
tism and Developmental Disabilities, 45, 323–338.

Scruggs, T. E., & Mastropieri, M. A. (1998). Summa-
rizing single-subject research: Issues and applica-
tions. Behavior Modification, 22, 221–242.

Scruggs, T. E., Mastropieri, M. A., & Casto, G.
(1987). The quantitative synthesis of single-sub-
ject research: Methodology and validation. Reme-
dial and Special Education, 8(2), 24–33.

Shryer, D. (2007). Body fuel: A guide to good nutrition.
New York: Cavendish Square.

Snowling, M., & Frith, U. (1986). Comprehension
in “hyperlexic” readers. Journal of Experimental
Child Psychology, 42, 392–415.

Snyder, S. M., Knight, V. F., Ayres, K. M., Mims,
P. M., & Sartini, E. C. (2017). Single case design
elements in text comprehension research for

students with developmental disabilities. Educa-
tion and Training in Autism and Developmental Dis-
abilities, 52, 405–421.

Spooner, F. Browder, D. M., & Jimenez, B. (2011).
Science. In D. M. Browder & F. Spooner (Eds.),
Teaching students with moderate and severe disabilities
(pp. 201–221). The Guilford Press.

Spooner, F., Knight, V., Browder, D. M., Jimenez,
B., & DiBiase, W. (2011). Evaluating the evi-
dence-based practices in teaching science con-
tent to students with severe developmental
disabilities. Research and Practice for Persons with
Severe Disabilities, 36, 62–75.

Taylor, M. B., & Williams, J. P. (1983). Comprehen-
sion of learning-disabled readers: Task and text var-
iations. Journal of Educational Psychology, 75, 743–751.

Trexler, E. L. (2013). Categorical differences in state-
wide standardized testing scores of students with disabil-
ities. ProQuest.

Wei, X., Blackorby, J., & Schiller, E. (2011). Growth
in reading achievement of students with disabil-
ities, ages 7-17. Exceptional Children, 78, 89–106.

Wei, X., Lenz, K. B., & Blackorby, J. (2013). Math
growth trajectories of students with disabilities:
Disability category, gender, racial, and socioeco-
nomic status differences from ages 7 to 17. Reme-
dial and Special Education, 34, 154–165.

Westling, D. L., Fox, L. L., & Carter, E. W. (2015).
Teaching students with severe disabilities (5th ed.).
Pearson.

Wong, B. Y. L., & Wilson, M. (1984). Investigating
awareness of and teaching passage organization
in learning disabled children. Journal of Learning
Disabilities, 17, 477–482.

Received: 18 July 2019
Initial Acceptance: 19 September 2019
Final Acceptance: 1 November 2019

Literacy Intervention for Students with MOD ID / 397



Use of a Technology-based Instructional Package to Teach
Opinion Writing to Students with Intellectual Disability

Robert C. Pennington
University of North Carolina-Charlotte

Marta Mohammad
Oldham County Public Schools

Pamela J. Mims
East Tennessee State University

Reem Muharib
Texas State University

Abstract: In the current study, we employed a concurrent multiple probe across participants design to examine the
effects of an intervention package (i.e., response prompting, frames, technology) on sentence writing for three partici-
pants, ages 10-12, with intellectual and developmental disabilities (IDD). Specifically, we taught participants to
write multiple sentences to express an opinion about a passage they had just read. Our findings suggest that the
package was effective and produced maintenance and generalization across all three participants.

Over the last few decades, there has been an
increased emphasis on the expansion of liter-
acy instruction for students with intellectual
and developmental disabilities (IDD). Early
researchers demonstrated the effectiveness of
response prompting strategies (e.g., constant
time delay [CTD], simultaneous prompting
[SP], system of least prompts [SLP]) in teach-
ing learners to name sight words and through
multitudes of systematic replications they
refined and established these procedures as evi-
dence-based in the provision of literacy instruc-
tion for students with ID (Browder et al., 2006).
More recently, researchers have sought to
expand the application of these procedures to a
broader range of literacy skills and instructional
contexts. For example, several teams of research-
ers improved students’ comprehension skills by
embedding response prompting strategies into
shared reading activities across different content
areas including English and Language Arts
(Browder et al., 2011; Mims et al., 2012), Science
(Hudson et al., 2014), and Social Studies (Cour-
tade et al., 2017). The results of these studies
demonstrated that students with IDD can benefit
from literacy instruction on skills beyond the

naming of sight words and within the context of
grade appropriate literature.

One area of literacy instruction that has
received less attention is that of teaching students
with IDD to express their ideas in writing. Written
expression is complex in that it requires students
to simultaneously execute an amalgam of skills to
produce a response for a specified purpose.
Unlike reading, whereas students are required to
decode words to make meaning of text, when
writing, students must generate text by encoding
information from memory (McCutchen, 2000).
Students with IDD often have difficulties in mem-
ory (Schuchardt et al., 2010) and thus, are more
likely to face challenges in skills such as spelling,
idea generation, and the organization of cohesive
narratives (Belva et al., 2012; McCutchen, 2000;
Varuzza et al., 2015). Fortunately, an emerging
body of intervention research has demonstrated
that the use of response prompting strategies (e.
g., CTD, SLP) coupled with assistive technology
may help these students circumvent barriers to
the acquisition of written expression skills (Pen-
nington & Delano, 2014).

The majority of research on teaching writ-
ing skills to students with IDD has focused on
building students’ spelling repertoires (e.g.,
Purrazzella & Mechling, 2013; Schlosser & Bli-
schak, 2004; Schlosser et al., 1998; Stromer et
al., 1996; Sugasawara & Yamamoto, 2007).
These researchers demonstrated the efficacy
of a range of systematic instructional strat-
egies used in combination with technology in
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teaching spelling (e.g., chaining, copy-cover-
compare). Although spelling plays a critical
role in the generation of written words, it con-
stitutes a small subset of the overall skills
required to produce a narrative (Kameenui &
Simmons, 1990).
Recently, several research teams have

shifted their lens towards teaching students
with IDD to produce written texts across a
range of purposes. In a series of iterative studies,
researchers used SP (Gibson & Schuster, 1992)
and technology-assisted instruction to teach
nine elementary students with autism spectrum
disorder (ASD) with and without IDD to gener-
ate simple stories about a preferred character
(Pennington et al., 2011; Pennington et al.,
2014; Pennington et al., 2012). Across all three
investigations, a teacher presented a digital
word bank and prompted students to construct
stories by pointing to the words in the bank.
Upon completion of the stories, the teacher
delivered positive feedback and presented a digi-
tal reading of their story. In Pennington et al.
(2011), the teacher presented digital arrays in
which words (paired with pictures) were
arranged in order of (a) subject, (b) verb, (c) ar-
ticle, and (d) object. In Pennington et al.
(2012) and a replication by Pennington and col-
leagues (2014), word arrays were arranged in
random order and pictures were not presented.
Across all three studies, data indicated that all of
the participants acquired target story writing
skills and demonstrated at least some generaliza-
tion to untrained response topographies.
In a more recent study, Pennington and

Koehler (2017) used technology-based video
vignettes, response prompting (i.e., [SLP]),
and graphed feedback to improve the story
writing skills of three middle school boys with
IDD. At the onset of each instructional ses-
sion, the teacher presented a brief video car-
toon on a digital tablet and asked the student
to identify story elements from the cartoon to
complete a story template. She then used the
SLP to prompt the student to identify story
elements. Upon completion of the template,
the teacher read the story and asked the stu-
dent to generate their own story. At the end
of each session, the student graphed the num-
ber of story elements they had included.
Results showed that all of the students
increased the number of story elements (e.g.,

character, setting, events) used in their
narratives.

Researchers also have used technology and
response prompting to teach sentence writ-
ing. Sentences are an important unit of writ-
ten language as they permit writers to more
accurately control the response of the reader
(e.g., I want a red drink vs. I want a brown
drink; Skinner, 1957). Further, sentences
serve as building blocks of longer cohesive
narratives. Only a few research teams have
investigated the effects of technology on
sentence writing using methods that permit
demonstration of experimental control. Pen-
nington et al. (2018) employed response
prompting (i.e., SLP, CTD) and a digital word
bank to teach students with IDD to construct
sentences in response to three types of
demands. First, the researchers taught stu-
dents to construct a written request for a pre-
ferred item (i.e., I want a______s__). Second,
they presented a picture and directed the stu-
dents to write about what they saw (i.e., I see
a_______). Finally, they presented a picture
and asked students to describe the animal
depicted in the picture (i.e., The_____is
______). During instruction, the researcher
prompted correct responses by presenting a
written model contingent on errors. Data indi-
cated that the intervention was effective for all
three participants and that they all maintained
responding at levels above those during base-
line conditions. Further, they all demonstrated
generalization to untrained stimuli.

In a similar investigation, Pennington and
Rockhold (2018) taught children with IDD to
construct sentences in response to a picture
and the directive, “Write a sentence about the
picture.” During instruction, the researchers
presented models of multiple sentences types
(e.g., [The subject] is [adjective], The [sub-
ject][verb]) using a written index card. Stu-
dents responded by selecting words from a
digital word bank. Data indicated the instruc-
tional package was effective for all students
but that overall, students produced little vari-
ability in the types of sentences constructed.
Again, the students demonstrated some gener-
alization to untrained stimuli.

To date, the majority of writing investiga-
tions for students with IDD has involved stu-
dents’ writing in response to pictures. Although
these tasks may be less difficult for students,
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they may not be indicative of the writing
tasks that most often occur in general edu-
cation settings. In these settings, students
are often required to write in response to
text across content areas. These writing in
response to text tasks are essential as they
permit teachers to assess students’ under-
standing of content and also may serve to
strengthen students’ comprehension (Her-
bert et al., 2013). They also may provide
students increased access to and support in
general education placements as students
with IDD learn to respond to curricular
materials in ways more familiar to general
education teachers and similar peers with-
out disabilities.
To date, only two research teams have

addressed teaching students with IDD to write
in response to text. Lee et al. (2016) used the
SLP and graphic organizers to teach three stu-
dents with IDD to complete informational
texts about a written passage. During instruc-
tion, the researchers read a passage to partici-
pants and then used SLP to help students
identify critical elements to record on a
graphic organizer. Results indicated that all
of the students made improvements in writing
in response to text. Mims and colleagues
(2017) taught students to construct opinion
paragraphs about grade-aligned text by select-
ing sentences within a digital application.
During instruction, the app presented a read
aloud of an adapted text and then presented
several displays from which students selected
statements from an array of three choices.
The app presented displays for (a) identifying
the topic, (b) providing an opinion, (c) pro-
viding a supporting fact, (d) providing a sec-
ond supporting fact, and (e) providing a
conclusion. Further, it provided response
prompts (i.e., CTD) and digital feedback.
Data indicated that all of the participants
made gains in their writing skills and main-
tained performance above baseline levels.
In the current investigation, we sought to

extend the work of Mims et al. (2017) by
teaching students to generate, instead of
select, sentences in response to text. In previ-
ous works, researchers taught students to con-
struct sentences by repeatedly prompting
them to use a particular syntactic pattern
(e.g., I see the_______________; Pennington
et al., 2018a). This strategy also promoted

generalization across participants. In the cur-
rent study, we used an instructional package
including response prompting (e.g., CTD),
an opinion frame, and a digital word bank to
teach students to write simple opinions about
text. We selected these components based on
their application in previous studies demon-
strating that they could be accurately
employed by teachers with minimal instruc-
tional time. Further, the technology had been
previously demonstrated to be reasonably
priced (i.e., less than $50.00) and required
minimal time to program by the researcher.
We sought to answer the following research
question. Is there a functional relation
between the use of a technology-based
instructional package and percent of correct
words used by students with IDD when writing
opinion pieces about a text?

Method

Participants

Three males, ages 10-12 years, with IDD par-
ticipated in the study. A special education
teacher identified the participants for inclu-
sion in the study due to their lack of progress
in the acquisition of written expression skills.
She obtained consent from their parents for
participation in the study.

Dwight was an 11-year-old White male with
a mild intellectual disability. He spoke English
as his primary language. He attended general
education classes for the majority of his day
(i.e., four hours) and received intensive spe-
cial education services for the remainder of
his day in a special education classroom. His
most recent evaluation indicated a full-scale
IQ score of 63 on the Comprehensive Test of
Nonverbal Intelligence, Second Edition
(CTONI-2; Hammill et al., 2009). He was
administered the Clinical Evaluation of Lan-
guage Fundamentals, 5th edition (CELF-V;
Wiig et al., 2013), but a core language score
could not be obtained because he did not
give a single correct response for several subt-
ests. He obtained a score of 52 and 53 in the
receptive language and language content
subtests, respectively. Dwight’s performance
on the Developmental Reading Assessment
2nd Edition (DRA2; Beaver & Carter, 2006)
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indicated a reading level between 3 and 4. On
the Kaufman Test of Educational Achieve-
ment 2nd Edition (KTEA-II; Kaufman & Kauf-
man, 2004), he scored a 66 on the written
expression subtest indicating performance in
the lower extreme range. Dwight’s most
recent Individualized Education Program
(IEP) included goals related to dictating in-
formation about a topic.
Marty was a 10-year-old White male with a

mild to moderate intellectual disability. He
spoke English as his primary language. He
attended general education classes for 2
hours and 45 min daily and also received in-
tensive special education services for the re-
mainder of his day in a special education
classroom. His most recent evaluation indi-
cated a Mental Processing Index score of 57
on the Kaufman Assessment Battery for Chil-
dren, 3rd Edition. (KABC-3; Kaufman & Kauf-
man, 2014). He also was administered the
CELF-V and obtained a Core Language Index
of 40 placing him in the severe range. Marty’s
performance on the DRA2 indicated a read-
ing level of 6. On the KTEA-II, he scored a 73
on the written expression subtest, placing him
in the below average range. His most recent
IEP contained goals related to sentence
construction.
Jimmy was a 12-year-old White male with a

moderate intellectual disability. He spoke
English as his primary language. He also
attended general education classes for the
majority of his day (i.e., four hours) and
received additional special education services
for the remainder of his day in a special edu-
cation classroom. His most recent evaluation
indicated a full-scale IQ score of 47 on the
Wechsler Intelligence Scale for Children 5th

Edition (WISC-V; Wechsler, 2014). He was
administered the CELF-V, and obtained a
Core Language index of 59, placing him in
the severe range (i.e., .3rd percentile).
Jimmy’s performance on the DRA-2 indicated
a reading level between 3 and 4. On the
Wechsler Individual Achievement Test, 3rd

Edition (WIAT-3; Wechsler, 2009), he scored
a 51 in the area of written expression indicat-
ing performance in the well below average
range. His most recent IEP included also
goals related to dictating information about a
topic.

A special education teacher conducted all
baseline and intervention procedures during
sessions. She held a master’s degree and
teaching certification in moderate to severe
disability and had two years of teaching expe-
rience. Further, she had prior experience in
the use of response prompting procedures
such as SLP and CTD.

Settings and Materials

We implemented the study in a suburban
public elementary school serving grades kin-
dergarten through fifth grade. We conducted
all sessions in a special education resource
room, upon student arrival to school and im-
mediately prior to them leaving for their gen-
eral education classes. During each session,
the student sat next to the classroom teacher
at a small table located in the back of the
room and behind a visual barrier. Sessions
were conducted daily and lasted for approxi-
mately 10 min.

During all sessions, students were presented
with leveled texts, matched to their DRA read-
ing level and downloaded from the Reading A-
Z website. Further, we selected texts that con-
tained approximately the same number of
words. Higher level books (i.e., Level 6) con-
tained between 75 and 90 words and 10 to 12
pages. The remaining set of books (i.e., Levels
3-4) contained between 39 and 49 words and
10 pages each. Each page of the text con-
tained a picture and the majority of the sto-
ries involved animals as main characters. Texts
were printed, cut, and the stapled into booklets.
We created five books per reading level plus an
additional book that would be used to assess
stimulus generalization. Prior to intervention,
these books had not been presented by the
teacher to the students. The same set of texts
were used across baseline and intervention ses-
sions. Students responded to the text by select-
ing words presented on an iPad using the
Clicker Sentences application. The teacher
used the same iPad across students and posi-
tioned it flat on the table and directly in front
of each student.

The Clicker Sentences app presented a dis-
play that was divided into two main sections.
The top of the screen displayed a blank docu-
ment in which words would appear as the
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students made selections. The bottom of the
screen displayed a 3 x 4-word array (see Fig-
ure 1). During each session, the software ran-
domly rearranged the location of the words
within the array. Following each selection, the
software read the word aloud.

Experimental Design and Data Collection

We used a concurrent multiple probe design
(Horner & Baer, 1978) across participants to
evaluate the efficacy of our intervention. Prior
to introducing our instructional package to
the first participant, we conducted at least
three baseline probes across all three partici-
pants. Subsequently, we introduced interven-
tion to each participant, one at a time,
following a change in responding (i.e., 80%
of criterion) by the previous participant. We
conducted intervention sessions until partici-
pants met criterion of 100% accuracy across
three consecutive days. Finally, we intermit-
tently conducted follow-up probes following
the termination of intervention sessions.
We collected data on the percentage of

each participant’s correct word selection to
complete a single opinion narrative about
one story. A correct word selection was
defined as independently touching (i.e., with-
out a response prompt) a word within a pre-
determined order within 5 s of the teacher’s
request to write or the participant’s selection
of the previous word in the sequence. There
were seven required words in the two-sen-
tence sequence (i.e., I read about ([noun]. I
liked [noun].) The percentage of correct
word selection was calculated by dividing the
participants’ correct word selections by the
total number of required words and multiply-
ing by 100.

Reliability. A second observer, the first
author, collected dependent variable reliabil-
ity data across baseline and intervention
conditions. We calculated point-to-point
interobserver agreement (IOA) by dividing
the number of agreements by the number of
agreements and disagreements and multiply-
ing by 100%. We calculated IOA for 33% of
baseline and 25% of intervention sessions for
Dwight, 33%% of baseline and 44% of inter-
vention sessions for Marty, and 33% of

baseline and 29% of intervention sessions.
IOA was 100% across all sessions. The second
observer also collected procedural reliability
data during these sessions. During these ses-
sions, the observer collected data using a
checklist available upon request from the first
author. Accuracy was calculated by dividing
the observed teacher behaviors by planned
teacher behavior and multiplying by 100. Av-
erage accuracy across participants was 99.5%
for both baseline and treatment sessions.

Procedure

Teacher training. Prior to intervention, the
first author (a researcher and university fac-
ulty member) trained the classroom teacher
to perform all procedures during a single ses-
sion lasting approximately 30 minutes. We
presented her with a scripted list of proce-
dures (i.e., five steps for baseline and mainte-
nance sessions, and seven for intervention
sessions), provided an opportunity for her to
ask questions, modeled those procedures,
and then required her to rehearse the proce-
dures with feedback with the researcher play-
ing the role of a student until she performed
them with 100% accuracy.

Baseline session. Prior to baseline sessions,
we presented the Clicker app and an opportu-
nity for students to select words from its digi-
tal array. We determined that all students
could make selections using the software.
During baseline sessions, the teacher pre-
sented three books to the student and
directed the student to select one to read. To
ensure the students did not select the same
texts, the teacher randomly selected three
from the five available texts to present. The
teacher then directed the student to read
the book aloud and stated, “If you need help
with a word, then you can ask.” If the student
indicated that they needed help, the teacher
stated the word and waited for the student to
continue. Readings lasted approximately 5
min. Upon completion of the story, the
teacher delivered a vocal praise statement,
presented the iPad, and directed the student
to write about the story (i.e., “Write about the
story and make sure to tell me your opinion
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of it or how you feel about the story”). If the
student did not start writing within 5 s,
stopped writing for 5 s, or stated that they
were finished, the teacher terminated the
trial. Upon completion or termination of the
trial, the teacher delivered praise for sitting.

Intervention sessions. During intervention
sessions, the teacher again presented three
books to the student and directed them to
select one to read. The teacher directed the
student to read the book aloud and reminded
them that they could request assistance. Upon
completion of the story, the teacher delivered
a vocal praise statement, presented the iPad
and directed them to write about the story.
During the first two days, we conducted 0-s
delay trials. Following a request to write about
the story, the teacher immediately pointed to
the first word in the two-sentence sequence
and waited for the student to touch the word.
Immediately following the touching of the
word, the teacher delivered a praise statement
(e.g., Good job) and then pointed to the next
word. The teacher continued until the

student had completed the two sentences.
She directed the student to read the senten-
ces aloud.

On the third session, the teacher intro-
duced 5-s delay trials. During these trials, if
the student touched the correct word, the
teacher delivered a praise statement, and
waited 5 s for the selection of the next word.
If the student did not select a word within 5 s,
or selected an incorrect word, the teacher
erased any errors and pointed to the correct
word and waited for the student to respond.
Once the student responded, the teacher
delivered praise and waited 5 s for the student
to select the next word. Again, upon comple-
tion of the sentences, she directed the student
to read the sentences aloud.

Maintenance and generalization probes. We
conducted maintenance and generalization
probes using procedures identical to those
used during baseline sessions. Maintenance
probes were conducted at 3 and 7 weeks fol-
lowing instruction for Dwight, at 2 and 5
weeks for Marty, and at 2 weeks for Jimmy.

Figure 1. Opinion writing word back. Screenshot used with permission of Crick Software, Inc.
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Generalization probes were conducted imme-
diately following each students’ meeting of
criterion. During these sessions, we presented
a novel story that had not been presented dur-
ing baseline or training sessions.

Results

Prior to intervention, Dwight’s performance
was stable at 0% of correct words. Following
the introduction of intervention, there was an
immediate change in performance and a
gradually increasing trend to criterion levels
of performance. Dwight reached criterion at
session 16 and maintained performance at 5
and 7 weeks following intervention. During
the generalization probe, he used 100% of
correct words. Marty’s performance also was
stable at 0%, during baseline sessions. Again,
following the introduction of intervention,
there was an immediate change and a rapidly
increasing trend to criterion (i.e., 9 days).
Marty maintained performance at 2 and 5
weeks following intervention and used 100%
of correct words during his generalization
probe. Finally, Jimmy also selected 0% of cor-
rect words during baseline sessions. Following
the introduction of intervention, there was a
slight increase in responding and a gradually
increasing trend until meeting criterion after
14 sessions. On a single maintenance probe,
he used 60% of words and used 100% of cor-
rect words during his generalization probe
(see Figure 2).

Non-parametric Measure of Effect

We used Tau-U (Parker et al., 2010) to mea-
sure non-overlap between phases and to pro-
vide a non-parametric measure of effect. We
first measured non-overlap between baseline
and intervention conditions for all three stu-
dents. We then calculated an overall effect
across all participants. For all participants, we
calculated the effect to be 1. These findings
indicate a strong effect across all three stu-
dents (>.93-1.00).

Discussion

In the current investigation, we investigated
the effects of a technology-based instructional

package on percentage of correct words used
by students with IDD when writing opinion
pieces about a text. Our findings indicated a
functional relation, as all three participants
made improvements in their opinion writing
skills immediately following the introduction
of the intervention. Further, all three partici-
pants maintained their writing performance
above baseline levels and demonstrated stimu-
lus generalization when novel texts were
presented.

These findings corroborated those of Mims
et al. (2017) in providing another demonstra-
tion of teaching opinion writing to students
with IDD using a package that incorporates (a)
response prompting, (b) syntactic frames, and
(c) technology. Additionally, they extended the
literature in that students were taught to select
words, not sentences, to write their opinion.
The use of words rather than sentences to con-
struct a composition can be viewed as a more
complex task and may permit increased variabil-
ity in writing as students are provided the op-
portunity to construct sentences with different
arrangements (e.g., I liked the story, I liked it, I
liked the [character]).

The researchers’ instructional presentation
(i.e., word, whole sentence) may have impacted
student performance in multiple ways. First,
researchers in previous studies responded con-
tingently to students’ correct selection of entire
sentences. In the current study, the teacher pro-
vided feedback upon the selection of each
word. This arrangement may have increased
students’ engagement as they were provided
more opportunities for reinforcer delivery (i.e.,
praise). This is consistent with prior research
demonstrating functional relations between
increased engagement and response accuracy
(Horn et al., 2006; Lambert, Cartledge,
Heward, & Lo, 2006) Second, this format may
have facilitated acquisition as students received
an opportunity to respond for every word. In
previous studies (e.g., Pennington et al.,
2018a), if the student made an error on one of
the first few words in a sentence, the researcher
prompted the completion of the entire sen-
tence, eliminating opportunities for the inde-
pendent selection of subsequent words. Third
and conversely, this format may have had an
inhibitive effect as students were not presented
with complete models of sentences during
instruction. Future researchers might consider
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comparing the two formats to determine which
might be more efficient.
In the current study, we designed instruc-

tion around a syntactic frame (i.e., repeated
sentence structure). This may have contrib-
uted to the students’ accurate responses to
untrained stimuli as the frame might have
served to mediate generalization (Stokes &
Baer, 1977). That is, the students might have
acquired the frame and learned to insert rele-
vant stimuli contingent on the presentation of
antecedent stimuli. These findings are consist-
ent with those of several recent investigations
and suggest that the use of predictable frames

might serve as a powerful instructional compo-
nent during writing instruction (Pennington et
al., 2018a; Pennington & Rockhold 2018b; Pen-
nington et al., 2014).

Finally, the current study involved the
application of technology that provided digi-
tal words banks from which students circum-
vented weaknesses in spelling and selected
words to construct sentences. This instruc-
tional component has been applied consis-
tently across the writing literature for students
with IDD and demonstrates a path to access-
ing general curriculum writing standards in
the absence of sufficient handwriting and

Figure 2. Participants’ performance across baseline and intervention sessions, and generalization probes.
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spelling skills. The methods in the current
study also may be an effective approach to
writing instruction for students with complex
communication needs (CCN) that may rely
on selection-based augmentative alternative
communication systems.
It is important to note that this study is lim-

ited in its scope and reflects only an incre-
mental addition to the literature. The
researchers taught students to construct mul-
tiple sentences after reading a passage but the
targeted frame only required students to iden-
tify the topic of the story (i.e., I read about
[topic]) and state a simple opinion (i.e.,
liked/didn’t like). Student responses pro-
vided minimal information as to their under-
standing of the text. For example, we did not
ask students to provide details from the story
to support their opinion as required in grade
level writing standards. Further, since both
sentences were taught as a response chain, it
is unclear whether students would be able to
use each sentence as a separate unit in other
contexts. Much research is needed to evaluate
the efficacy of intervention on teaching more
complex writing tasks. One approach might
be to design and investigate a phased inter-
vention where students are taught to use var-
ied sentence frames (e.g., This book was
about, I read about, This story was about) and
then to join them to produce cohesive
narratives.

Limitations

Several limitations should be considered
when interpreting the findings of this investi-
gation. First, we conducted this investigation
using a multiple probe design across three
participants which only permitted inter-
subject replication. Future researchers might
address this weakness by implementing
instruction for each participant across three
different writing tasks (i.e., multiple probe
across behaviors) and then across multiple
participants (see Pennington et al., 2018a).
Second, we included only three participants in
the current study which limits our capacity to
extrapolate our findings to a larger population.
Third, we did not conduct probes of generaliza-
tion targets during baseline. Though not likely,
it is plausible that students might have been

able to generate an opinion narrative about the
novel stories prior to instruction. Finally, we did
not measure the social validity in this study.
Acquiring the special education teacher’s per-
spectives on the intervention feasibility and
effectiveness, for example, may have provided
additional valuable data.

Conclusion

The ubiquity of the written word suggests that
one’s inability to control it might have dire
consequences towards their exertion of self-
determination. This is especially the case for
learners with more severe disabilities whom
often fail to develop other means for demon-
strating their understanding of content and
communicating their ideas (Snell et al.,
2010). In the current investigation, we dem-
onstrated that a systematic approach to
instruction and the use of technology can be
leveraged to develop writing skills in this
unique population of students. Unfortu-
nately, a great deal of work still needs to be
accomplished to ensure that all students have
access to and can benefit from high quality
writing instruction.
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Abstract: Upon entering high school, students with ID who may be able to read simple texts often have difficulty
grasping meaning when required to understand more complex texts. This failure affects their overall academic
performance, since at this age, it is no longer just a question of learning to read, but rather of reading to learn,
in all disciplines. To date, only a very small number of studies have described the types of instruction essential
to promote reading comprehension among adolescents with ID; none provide teachers with guidance on how to
implement optimal evidence-based instruction. This paper presents the results of an intervention design com-
bining three reading instruction devices with regard to the reading achievement of students with MID. Devel-
oped through a collaborative research project, this approach showed promise when used in an experimental
context. While outcomes did not quite correspond to what was expected in terms of significant improvement in
comprehension, significant effects were observed, especially in relation to phonics and accuracy. Practical impli-
cations and recommendations for future research are discussed.

In recent years, many researchers have
attempted to identify the most effective read-
ing instruction for students with intellectual
disability (ID), at the earliest age, with the
aim of uncovering evidence-based practices in
the field (Alfassi et al., 2009; Allor, Mathes,
Roberts, et al., 2010). This profusion of stud-
ies has stimulated reflection on the instruc-
tion provided to learners with ID to facilitate
acquisition of early reading skills (Conners et
al., 2001; LeJeune et al., 2018; Lemons et al.,
2012; Sermier Dessemontet & de Chambrier,
2015). This stream of research was also devel-
oped in response to growing evidence that
sight word instruction, widely used up to now
to promote reading learning in students with
ID, enabled them to learn only a limited num-
ber of words, while not fostering their devel-
opment of knowledge about the writing
system or of reading strategies (Browder et
al., 2006; Tucker Cohen et al., 2008). Most

authors have sought to better understand
how phonics instruction could help young
children with ID to better develop phonologi-
cal awareness and decoding skills (Ahlgrim-
Delzell & Rivera, 2015; Bradford et al., 2006).
These skills, considered essential, are con-
strained, in that they can be learned within a
limited time and do not require a high level
of mastery for the reader to become compe-
tent (Snow & Matthews, 2016).

Meanwhile, fewer studies have focused on
the other essential pillars that need to be solidi-
fied to produce a good reader, and which were
highlighted in the reports of the National Read-
ing Panel, namely fluency, vocabulary, and
reading comprehension (National Reading
Panel, 2000). However, while successful decod-
ing is an essential skill to enable young children
with ID to become better readers, efforts must
also be made to counter difficulties in compre-
hension, which accumulate over time (Groen et
al., 2006). This failure to grasp meaning affects
their overall academic performance, since at
this age, it is no longer just a question of learn-
ing to read, but rather of reading to learn, in all
disciplines (Alfassi et al., 2009; Torgesen et al.,
2017). Moreover, in all theoretical models
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presenting reading comprehension, several lev-
els of knowledge (vocabulary, text structures,
etc.) and skills (tracking, inferences, etc.) are
shown to be interrelated and interdependent
(Irwin, 2007; Kintsch & Rawson, 2005). Stu-
dents whose experiences of reading compre-
hension are limited will be unable to develop
effective and versatile reading strategies. Com-
prehension is therefore an unconstrained com-
plex construct, because it is based on other
skills, such as language and cognitive knowl-
edge, and is developed continuously (Snow &
Matthews, 2016).
Thus, teachers at the end of elementary

school and beginning of high school are
unsure what instruction in comprehension
should be provided to these students and
whether is it better to wait until they master
decoding (Browder et al., 2009; Lemons et
al., 2016). In many theoretical models (e.g.
Kintsch & Rawson, 2005), meaning is con-
structed through the interaction among dif-
ferent text levels. Some authors have also
stressed the importance of developing read-
ing strategies for these levels using expository
texts (Bos & Tierney, 1984; Feeney, 2012; Hua
et al., 2014), but does this actually work for
students with ID? How might a complex con-
struct be operationalized into simple
approaches in a community-based interven-
tion? With these questions in mind, a collabo-
rative research project was conducted over
three years (2014–2017) in the province of
Quebec, in Canada. The need was first
expressed by teachers themselves from three
French-language school boards in Montreal.
They wanted to develop teaching practices
that could improve the reading skills of stu-
dents with mild intellectual disability (MID),
aged 10–15 years, and particularly skills
related to comprehension, even when many
students were still poor decoders. They con-
sidered that listening and reading compre-
hension skills were among their students’
greatest needs.
In a previous article, we described our

research program and how the scientific
learning community mobilized to raise read-
ing comprehension levels in adolescents with
ID (Chatenoud et al., 2019). This paper
presents the outcomes of our intervention
design, which included instruction devices to
improve comprehension, among students

with MID. To better capture these effects, a
control condition was created with compara-
ble students from other classrooms. Specifi-
cally, this article focuses mainly on identifying
the effects on the reading skills of students
with MID of providing structured reading
comprehension instruction using expository
texts.

Reading Comprehension in Students With ID:
Emerging Evidence

Very few studies have developed teaching
methods specifically focused on enhancing
reading comprehension among students with
ID (Lundberg & Reichenberg, 2013). How-
ever, research on the needs of learners with
reading difficulties but without ID is produc-
ing evidence that can also be applied to
improve the reading skills of students with ID,
along three lines.

Explicit Instruction

First, some studies have shown that students
with ID are able to develop reading compre-
hension strategies through explicit instruc-
tion (Browder et al., 2006; Hua et al., 2014).
This approach, which has significant and posi-
tive effects on students with learning disabil-
ities who are unable to develop reading
strategies easily on their own (Gersten et al.,
2001; Lienemann & Reid, 2006), is increas-
ingly being suggested for students with ID
(Houston & Torgesen, 2004; Lundberg &
Reichenberg, 2013; Miller, 2009). For exam-
ple, acquiring meaning-recovery strategies to
use when faced with difficult words would
allow students with ID to circumvent or com-
pensate for a lack of vocabulary and thereby
better understand the text (Harris et al.,
2011). In one intervention, structured and
explicit training based on targeted compre-
hension questions (who, what, where, when,
how) and the meaning of these questions
(definition, visual association, words classified
into categories, etc.) enabled three adoles-
cents, weak decoders (50% of sentences read
accurately), to recall short paragraphs that
they read successfully by applying these strat-
egies (Browder et al., 2013). Cohen et al.
(2006) established that repetitive teaching (in
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a 60-week intervention) of word identification
and sentence comprehension strategies was
effective for students with ID. In addition to
repetition, Hua et al. (2014) demonstrated
that explicit teaching of paraphrasing strat-
egies using expository texts allowed students
with ID aged 20–23 years (sixth grade level)
to perform better after only six sessions. Again
with expository texts, Feeney (2012) showed
the positive effects of two cognitive strategies
(comprehension questions and paragraph
summary) on the reading performance of stu-
dents with MID in terms of reading compre-
hension. In addition, several authors
recommend not waiting for these students to
achieve adequate reading fluency before
working on their reading comprehension
strategies (Browder et al., 2006; Snowling et
al., 2008).

Using Different Types of Texts to Develop
Reading Strategies

Second, several researchers have suggested
that it is crucial to give careful consideration
to the kinds of texts offered to students with
ID for reading. Best et al. (2008), Ray and
Meyer (2011), and Turcotte et al. (2015) have
all shown that most students with reading dif-
ficulties tend to have a better comprehension
of narrative texts than expository texts, as they
are more exposed to narrative structures from
a very early age, not only in books, but also in
films and television. They are more familiar
not only with the structure, but also the
themes and vocabulary employed in narrative
texts (such as fairy tales), which facilitates
their reading comprehension. Bos and Tier-
ney (1984) also highlighted the importance
of using expository texts for students with ID.
When recalling narrative texts, the two groups
in that study (experimental group = 16 stu-
dents with MID; control group = 16 students
without ID in third grade of elementary
school) made inferences of identical quality
and quantity. However, when recalling exposi-
tory texts, although students with MID made
the same number of inferences as those in the
control group, the quality was inferior. To
explain these results, the authors point out
that students with MID are often less exposed

to expository texts and more familiar with nar-
rative text structure.

Therefore, it appears crucial for students
with ID to develop and practice reading com-
prehension strategies using other kinds of
text than narrative, and especially expository
texts (Bos & Tierney, 1984; Feeney, 2012; Hua
et al., 2014). This becomes even more impor-
tant as they progress in school, as they will be
engaging with various disciplines, such as his-
tory, sciences, and others. Indeed, these stu-
dents are already exposed to several forms of
expository texts through social media and
online platforms; hence the need for schools
to teach them how to read and comprehend
them well (Gajria et al., 2007). Finally, devel-
oping reading skills that enable them to
appreciate different types of everyday texts
will facilitate their access to postsecondary
education (Shelton et al., 2019) as well as
their social and vocational participation in
adulthood (Hua et al., 2014).

Structured and Systematic Instruction on
Multiple Skills Strands

Third, in addition to providing explicit
instruction on a variety of texts, the scientific
literature highlights the importance of work-
ing on different levels of reading skills with
students with ID. In their well-known and
groundbreaking longitudinal study, Allor,
Mathes, Roberts, et al. (2010) demonstrated
the effectiveness of an intensive reading pro-
gram (40–50 minutes per day) over three
years that focused on multiple skill strands (e.
g. concepts of print, phonological and phone-
mic awareness, letter knowledge, phonemic
decoding, word identification, fluency, com-
prehension strategies, vocabulary, and lan-
guage development) among elementary
school students with mild to moderate ID (N
= 59). Rizopoulos and Wolpert (2004) also
established that structured and sustained
reading instruction is the preferred approach
for students with ID, among other commonly
used approaches. Hill (2015) illustrated that
structured teaching enhanced their fluidity.
Schnorr (2011) also demonstrated that diver-
sified, structured, and systematic instruction
on a daily basis with small groups of students
appeared effective to foster the development
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of reading skills in students with MID. Coyne
and colleagues (Coyne et al., 2012) developed
a universal teaching approach not only to
phonological and phonemic awareness and
decoding, but also to improving vocabulary,
comprehension, and fluency through elec-
tronic books and interactive games. Like
other authors, they illustrated that with rigor-
ous and sustained instruction, students with
ID can understand even texts that call for
high-level reading strategies (Lundberg &
Reichenberg, 2013).

Design of The Reading Instruction
Intervention

Building on the findings described above, we
invited teachers to implement a sequence
entitled: Reading a text I know, training myself to
understand this text, and writing something about
this text. The instruction design consists of a
structured and systematic approach combining
three devices (structured intervention, targeted
strategies, and expository texts) implemented
among students with MID in sessions of 20–30
minutes, three to four times a week, on the
same text. In each session, different strategies
are practiced so that students can understand
the text a little better each time. Teachers colla-
borated in this research project by implement-
ing this instruction design over a two-year
period, providing feedback to the research
team to enhance the design, and then assessing
its effectiveness in year 3.
In the first session, the teacher sets up

shared reading with the students. Before read-
ing the text, the teacher models the targeted
strategies, such as making predictions (on the
subject, on the intention of the text, on its
content) and activating the readers’ knowl-
edge on the subject or text structure, etc. As
the teacher reads aloud, the students are able
to focus on oral comprehension of the text
and on the strategies displayed by the teacher,
serving as a model during the reading aloud
(rhythm, prosody, breaks, etc.). After reading
the text the first time, the teacher shows the
students how to confirm their predictions and
how to identify the structure and key informa-
tion of the text. With much teacher guidance,
students are helped to recall the key informa-
tion and pay attention to the structure and

the order of the ideas presented in the text.
Next, the teacher introduces a reading strat-
egy, such as a vocabulary strategy that students
can use when encountering a difficult word.
Finally, students are invited to write a difficult
word, a short definition, or a synonym in their
reader’s notebook. Subsequent sessions adopt
the same structure, but start with recalling ele-
ments of the text read the day before: recall-
ing the text (the teacher can emphasize
important information, complement the stu-
dents’ recall, model the recall, etc.); remem-
bering the reading strategies used the
previous time (e.g. to understand a difficult
word); re-reading the text (by the teacher, by
the students, in small groups, in a large
group, or individually); introducing a new
strategy (e.g. understanding anaphora, identi-
fying a keyword that describes a paragraph,
etc.); and writing something about this text (a
difficult word, a sentence, etc.). Each week,
students practice several strategies in a daily
routine, using different texts that they can
understand well after the three or four
sequences in class.

Based on previous research on struggling
readers (Edmonds et al., 2009; Gersten et al.,
2001; Turcotte et al., 2015), we suggested six
strategies to the teachers to meet the needs of
students with MID, in terms of the cognitive
processes involved in reading comprehen-
sion: (1) rapidly going through the text and
making predictions; (2) activating one’s previ-
ous knowledge; (3) understanding a difficult
word using the context; (4) understanding a
difficult word using morphological cues; (5)
identifying a keyword to describe a para-
graph; and (6) understanding a word of sub-
stitution. Resource documents were created
with information to guide teachers on how to
implement the explicit instruction and the six
targeted strategies, which included examples
of modelling lessons, specific instruction
sheets for each strategy, as well as several texts
and activities to use (Chatenoud et al., 2019).
So that teachers could work on expository
texts that were adapted to the students’ chro-
nological age, the research team also devel-
oped reading materials specifically designed
for adolescents with MID, generated from
youth magazines, websites, and documentary
books. These were written or chosen to pro-
vide meaningful tasks that could motivate
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them to read (Allor, Mathes, Jones, et al.,
2010; Bradford et al., 2006; Cavallini et al.,
2010; Tucker Cohen et al., 2008).

Method

To better understand the effects on students
resulting from our research intervention, we
conducted a quasi-experimental pretest and
posttest design in year 3, the final year, that
included a control group of students with
MID receiving another, business-as-usual, type
of intervention representative of what the cur-
riculum expects. In this final phase of the
intervention, in which we assessed teachers’
adherence to and mastery of the intervention
protocol after the first two years of implemen-
tation, teachers and researchers collabora-
tively identified key components of the
instruction design (Breitenstein et al., 2010).

Years 1 and 2: Collaborative Implementation of the
Instruction Intervention

In year 1 (2014–2015), a combined group of
15 teachers attended five training days of six
hours each in three stages, at the beginning
(October and December – two days), middle
(March – two days), and end (June – one day)
of the school year. In year 2, four large group
meetings were held at the beginning (one
day), middle (two days), and end (one day) of
the school year with 12 teachers, eight of
whom were the same as in year 1, to help
them implement the critical features of the
activities. The purpose of these meetings in
years 1 and 2 was similar, that is, in the
autumn to transmit the content (knowledge,
skills, strategies) and the form (teaching
method) of our instruction design and then
to support teachers with one-on-one coaching
as they implemented the intervention in their
classrooms. In the last meetings, teachers
shared their experiences based on videos
made in class and highlighted local adapta-
tions of the intervention, essential for the
implementation of the design. Besides the
training and research days, a member of the
research team and a resource professional
supported the teachers to help translate the
intervention’s design into routine practices.
These encounters were held approximately

every three weeks and took the form of class-
room observations of practices developed by
the teachers and an interview on these prac-
tices (difficulties, improvements).

Year 3: Quasi-experimental Assessment Phase

In year 3 (2016–2017), the principal investiga-
tor met in August with a group of three teach-
ers who had participated in both years 1 and
2, to plan the implementation of the
approach in the coming year. From Novem-
ber to February, these teachers explicitly
taught strategies using specific instruction
forms in a pre-determined order. They were
familiar with these forms, which were an
improved version of those implemented in
Year 2. Their teaching was intended to enable
students to be as autonomous as possible in
applying strategies and using metacognitive
tools for this purpose. Beginning in February,
using texts selected by the research team, the
teachers implemented the multi-instruction
sequence: Reading a text I know, training myself
to understand this text, and writing something
about this text. As described earlier, this
sequence is used to recall strategies and work
on them each time the text is read again (a
minimum of three times during the week in
total). After each reading, the teachers
encouraged the students to write down what
they had learned, with students following
their own distinctive patterns. It was also
agreed with the teachers that sessions should
not exceed 40 minutes in length and should
tend rather towards 30 minutes.

Treatment Fidelity Assessment

To ensure the instruction design was rigor-
ously respected in each classroom, the research
team was actively involved in all three years of
the intervention. It was important to us that the
teachers themselves implement the approach,
even if the implementation of a research inter-
vention in a natural environment inevitably
produces variations from what is intended
(O’Donnell, 2008). Ryan et al. (2001) have
advocated for methods of inquiry that involve
teachers themselves, to clarify the complexities
of teaching, rather than relying on traditional
process–product research.
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In the last year, for the quasi-experimental
phase, the teachers were visited three times:
at the start of the protocol (mid-November),
halfway through (early February), and at the
end (mid-April). These visits all followed the
same format: non-participant observation in
the classroom by the principal investigator of
the research team taking notes on the activity;
an oral self-report from the teacher being
observed; and a comparison of views and dis-
cussion of adjustments needed. In taking
notes on the lesson conducted by the teacher,
the researcher rated the adherence to proto-
col (1: full adherence, 0: little or none) for
specific aspects: duration of the session (30–
40 minutes); accuracy of the teacher’s explan-
ations, reminders, and feedback provided
before, during, and after the reading; and
finally, the teacher’s use of the materials and
texts provided. These visits were sufficient for
us to conclude that the teachers’ adherence
to the intervention protocol was very high
(one or two negative points during the first
and second observations and none during the
third). This conclusion was not surprising, as
the collaboration between researchers and
teachers during the two previous years had
helped ensure that the intervention was
implemented on a regular basis over a signifi-
cant period of time. The teachers selected for
year 3 had clearly developed the competen-
cies (interpersonal and process level skill) to
deliver the intervention appropriately. By the
end of year 3, the high degree of fidelity seen
during the researcher’s observations most
probably meant the instruction design had
become a well-rehearsed routine (Vuattoux et
al., 2014).

Non-experimental Group Teaching Practices

Teachers for the control condition (N = 4)
were recruited by their school boards and
pedagogical advisors through contacts made
in other research projects of the principal in-
vestigator. Once identified, to ensure their
profiles were matched as closely as possible to
those of the teachers in the experimental
group, they completed an in-house question-
naire that included items on: (1) their perso-
nal characteristics and those of their students;
(2) the reading objectives for their class group;

(3) their learning assessment methods; and (4)
the methods they had developed to support
learning. The selection criteria were: (1) stu-
dents in their classes were the same ages and
had similar levels of ID as those in the experi-
mental groups; and (2) the teachers had at least
10 years of teaching experience (12.67 = experi-
mental group; 14.25 = control group) and a
degree in special education, with or without
continuing education (50%).

The control group teachers used a variety
of reading materials and did not follow any
specific approach to teach reading compre-
hension strategies explicitly using expository
texts. Rather, the texts and books used and
strategies taught were based on expediency.
They taught reading and writing using real-
life texts, but their approach was not struc-
tured, as in the experimental condition. Only
one of the teachers mentioned using
repeated reading in her class, modelling her
practices on an approach used in the kinder-
garten class where students worked with the
same text a few times a week, but without tar-
geting comprehension strategies. It should
also be noted that in both groups, the teach-
ers were all strongly motivated to develop
their students’ reading skills, which would be
crucial to help them advance (Browder et al.,
2009) and give them a more secure footing
for their adult life (Shelton et al. 2019).

General Procedure For Testing Effects On
Students

To measure the intervention’s effects with a
quasi-experimental design, individual reading
assessments were conducted in year 3 using
the same four measures: phonics, frequent
words, fluency, and reading comprehension.
These were done in October 2016 (pretest to
establish a baseline) and May 2017 (posttest),
in both the control and experimental groups.
The assessments for both groups were con-
ducted by two undergraduate students, each
of whom was trained by the principal investi-
gator in a three-hour session during the
summer preceding the data collection. They
were provided with a protocol to conduct the
assessments, and each had assessed a child
without disabilities to prepare for the proce-
dure. All tests were administered by the same
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two assessors, meeting with students one at a
time, in a classroom made available in each
student’s school, with no noise or distraction
to disrupt the testing. The assessors were
instructed to be encouraging without giving
corrective or informative feedback on per-
formance, and to stop the task if it was too dif-
ficult for the student. An individual approach
was adopted from the outset for several rea-
sons: to better discern inter-individual differ-
ences; to respect each student’s learning
rhythm; and to detect the reasons for stu-
dents’ success or difficulties in the tests. Each
individual session was audio-recorded, and
both assessors used the same task-based scor-
ing sheet to assess student performance. Dur-
ing the first four assessment interviews, one
assessor tested the student while the other was
a passive observer but also rated the student.
This alternation of roles resulted in very high
inter-rater agreement (98%). Following each
assessment, the assessors reviewed their inter-
view notes, listened to the audio again if nec-
essary, and entered their data into the
database developed for this purpose under
the supervision of a research coordinator.

Assessment Tools

To determine whether the groups were simi-
lar in terms of skills before the intervention,
and also because reading is a complex con-
struct of interwoven knowledge and skills,
four tools were used to assess the students.

1) Phonics. The grapheme and syllable
reading test was based on a subtest of the
WIAT-II CDN-F (Wechsler, 2005). It pre-
sented 32 items divided into several series of
varying difficulty involving the fusion of gra-
phemes and syllables: consonant vowel (CV)
structure (e.g. té, bi, va); vowel-vowel (VV)
structure (e.g. pl, ch, bl); consonant-vowel-con-
sonant (CVC) structure (e.g. col, tir, bal); con-
sonant-consonant-vowel (CCV) structure (e.g.
pli, fra, pru); and complex French graphemes
(e.g. ouille, eau, ph). This test took less than
five minutes. The assessor asked each student
to sound out the letter or group of letters and
noted errors on an attached sheet of paper
not visible to the students.

2) Frequent and infrequent words. A tablet-
based PowerPoint© presentation was created
with only one word per slide, such that stu-
dents had to read 24 frequent and infrequent
words without image or shape distractors.
This list of words was drawn from a French
validated protocol called ODEDYS, created by
the Psychology and Neurocognition Labora-
tory at the University of Grenoble in France,
to screen dyslexic students in elementary
school (4th grade).

3) Speed and accuracy. To test fluency, the
text Le Géant Égoïste (The Selfish Giant) from
a French standardized tool “Évaluation de la
Lecture en FluencE” (E.L.FE; Lequette et al.,
2008) was used to assess the number of cor-
rect words read per minute (CWRM), meas-
uring both accuracy (words read correctly)
and automaticity (reading speed; Kuhn &
Stahl, 2003).

4) Reading comprehension. Two similar
reading comprehension assessments were
developed and tested during the first two
years of the collaborative research program.
During this collaboration, adjustments were
made to adapt the questions as much as possi-
ble to the teachers’ reality. For example,
rather than asking students about the main
idea of a paragraph, the tests asked them to
identify the keyword of a paragraph. The tests
were also calibrated prior to the intervention
with a group of students without ID in ele-
mentary school grades 3 and 4 (N = 80) to ver-
ify that the questions in both tests referred to
the same reading processes for a similar level
of reading literacy as the students with MID in
the study.

a) The type of text. These assessments were
based on two expository texts, one on Presi-
dent Obama and the other on Prime Minister
Trudeau. These topics were chosen to circum-
vent students’ lack of prior knowledge by fo-
cusing on current events, and also to spark
their motivation to read by engaging them
with two public figures they saw on television.
Also, by the end of elementary school and the
beginning of secondary school, expository
texts are increasingly being worked on in
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classrooms, not only for reading, but also for
different school subjects (history, sciences,
etc.), although they are rarely offered to stu-
dents with ID (Chatenoud et al., 2017). Both
texts were written with vocabulary and syntax
accessible to these students, using a few word
repetitions, synonyms, and difficult words
placed in context to allow students to apply dif-
ferent comprehension strategies. The structure
was similar for both texts: descriptive, divided
into short paragraphs, and with headings to
facilitate comprehension and tracking. They
consisted of about 300 words each with a font
size (Arial 14) chosen to make reading easier
and motivate them to read.

b) The questions. The questionnaires associ-
ated with the texts each included 13 different
questions targeting specific processes similar to
the points covered in the tests for grade 6 stu-
dents without ID (Turcotte & Talbot, 2017):
three on understanding a difficult word using a
morphological clue (lexical inference); two on
understanding a difficult word without deriva-
tion (prefix, suffix), forcing the use of textual
context (lexical inference); two on formulating
the keyword of a paragraph; two on locating a
point of information in the text; two on logical
or pragmatic inference; and two on anaphoric
inferences. The same framework was used, to
ensure that similar strategies were assessed in
both tests.

Participants

A total of 37 reading assessment interviews were
conducted in the experimental group and 30 in
the control group. Of this number, 46 students
were selected to form two equivalent groups
based on the target age group (13–15 years) and
their presence in both the pretest and posttest.
Table 1 summarizes the demographic informa-
tion on these two groups of students.
Students’ average age was similar in both

groups; however, there were more boys in the
control group (N = 20) than in the experi-
mental group (N = 13). The control group
included 15/23 students whose first language
was French; conversely, the experimental
group included 15/23 students who were allo-
phones (L2), which meant they spoke French
in school, but another language at home.

Both groups had a similar number of students
with only an MID, without other disorders
(N = 15 experimental group, N = 13 control
group). Some students had one or two disor-
ders in comorbidity with the MID: language
impairment or dysphasia (N = 4 experimental
group; N = 3 control group); attention deficit
disorder (N = 4 experimental group; N = 5
control group); or autistic spectrum disorder
(N = 2 control group).

Results

The descriptive analysis presented in Table 2
shows the mean and standard deviation for
each variable (phonics, usual words, speed,
accuracy, comprehension). The analysis
shows that the experimental group scored
higher on average than the control group,
except for accuracy. Both groups’ scores
increased between time 1 and time 2.

To see the significance of these differences,
a repeated measures MANOVA was carried
out to investigate the treatment effect. Multi-
variate analysis showed there was a significant
interaction between groups and time, F(5,40) =
3.226, p = .015, h2

p = .287, suggesting a signifi-
cant effect of the treatment on the groups.
Moreover, there were no significant differen-
ces between groups, F(5,40) = 1.543, p = .198 at
the pretest, and a significant difference
between time 1 and time 2, F(5,40) = 5.887, p <
0.001, h 2

p = .424. The significant effects are
considered as large effect size.

These results suggest the treatment had a
significant effect on some variables, and even
when it did not, students in the control group

TABLE 1
Students’ Demographic Information

Variable Group

Experimental Control
N = 23 N = 23

Mean age in years (SD) 13.39 (.92) 13.53 (1.02)
Boys 13 20
Girls 10 3
French-speaking 8 15
Other language 15 8
Mild ID (only) 15 13
Comorbidity 8 10
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still made progress from their usual teaching,
as assessed at the end of the school year. To
detail the treatment effect further, we also
performed univariate analysis. Table 3
presents these results. First, it shows two sig-
nificant interactions on phonics, F(1,44) =
5.108, p = 0.029, h 2

p = .104, and accuracy,
F(1,44) = 4.222, p = 0.046, h 2

p = .088. Both effect
sizes are considered moderate.
Figure 1 depicts the interactions showing

the experimental (Exp) and control (Ctrl)
groups’ mean scores over times 1 and 2. For

both variables, it appears the control group’s
scores did not change over time, whereas
the experimental group’s scores increased.
These results suggest the treatment had a pos-
itive effect on participants for these specific
skills. Notably, variables with no interaction
effect showed significant increase over time
(as illustrated in Figure A). For instance, the
score on usual words significantly increased
between time 1 and time 2, F(1,44) = 5.994, p =
0.018, h2

p = .120; as did the scores for speed,
F(1,44) = 20.109, p < 0.001, h2

p = .314, and

TABLE 2

Descriptive analysis

Variable Group Time 1 Time 2

M SD M SD

Phonics Exp 27.00 3.59 28.17 3.16
Ctrl 25.52 5.02 24.74 5.98

Usual words Exp 20.30 3.20 20.74 2.80
Ctrl 18.52 6.11 19.61 4.71

Speed Exp 91.48 50.55 102.18 40.34
Ctrl 71.72 37.56 83.88 35.38

Accuracy Exp .92 .12 .97 .03
Ctrl .93 .13 .93 .12

Comprehension Exp 6.30 1.95 7.72 1.80
Ctrl 5.65 2.07 6.54 2.35

Note. M = mean, SD = standard deviation, Exp = experimental, Ctrl = control

TABLE 3

Summary of univariate analyses

Effect Variable F P h2
p

Time Phonics .204 .653 .005
Usual words 5.994 .018* .120
Speed 20.109 .000* .314
Accuracy 6.721 .013* .133
Comprehension 9.568 .003* .179

Group Phonics 3.692 .061 .077
Usual words 1.334 .254 .029
Speed 2.543 .118 .055
Accuracy .430 .516 .010
Comprehension 3.651 .063 .077

Time * Group Phonics 5.108 .029* .104
Usual words 1.101 .300 .024
Speed .082 .776 .002
Accuracy 4.222 .046* .088
Comprehension .491 .487 .011

Note. * = p < .05, h2
p = partial eta squared
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comprehension, F(1,44) = 9.568, p = 0.003,
h2

p = .179. These effects are considered moder-
ate (�.9) to strong (<.25). Finally, there was
no significant group effect, suggesting that the
control group and experimental group can be
considered statistically equivalent.
In summary, the results show that the stu-

dents’ skills improved on each variable. They
also suggest the treatment had significant
effects, especially on phonics and accuracy.

Discussion

The main objective of this study was to test
the effects of three combined reading

instruction devices on the reading achieve-
ment of students with MID: structured inter-
vention, targeted strategies, and expository
texts. The control condition consisted in
teachers providing reading lessons once or
twice a week, on a variety of texts (mainly nar-
rative), using no specific approach to
enhance students’ comprehension, nor any
specific routine or materials. In both condi-
tions, students’ reading was assessed in rela-
tion to phonics, speed, accuracy, and
comprehension at the beginning and end of
the school year.

In October, pretest results showed no sig-
nificant difference between the two groups,
confirming their equivalence in reading

Figure 1. Illustration of the treatment effect.
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achievement before the treatment. The results
also described certain trends in the reading
achievement of these students with MID, such
as, for example, that they were no better at
reading simple graphemes than more complex
ones (phonics) (Denaes et al., 2015). They
were slightly better at reading a series of words,
but their accuracy was quite poor when reading
a 300-word text. Finally, these students per-
formed poorly in expository text comprehen-
sion. The posttest in May, however, showed
both similarities and differences in results
within the groups. In terms of similarities, stu-
dents from both groups improved in reading at
the end of their school year, which might seem
counterintuitive, given that many educators and
researchers think these students somehow
reach a ceiling effect quite early in reading and
writing (Ahlgrim-Delzell & Rivera, 2015). These
results might be due in large measure to the
fact that teachers from the control group taught
reading and writing in a way that was not far
from optimal, even if the instruction was not
structured. The explicit instruction of reading
strategies and shared reading are two practices
that have gained in popularity in Quebec
schools in recent years. Hence, it was difficult to
limit the practices of the teachers in the control
group. These outcomes underscore the impor-
tance of stimulating reading learning for adoles-
cents with ID to enable them to improve their
skills at a pivotal time in their lives, thereby
enhancing their access to the general education
curriculum and potential success in postsecon-
dary education (Shelton et al., 2019).
In terms of differences, the results indicate

that the experimental intervention had a defi-
nite effect on the students, with a moderate
effect size. The experimental group students
were significantly stronger in simple and com-
plex grapheme reading tasks (phonics) and
accuracy. These results are as interesting as
they are important, given that these skills are
considered to be constrained and thus
acquired within a limited window of time
(Snow & Matthews, 2016). How is it that a struc-
tured instruction intervention focusing on com-
prehension showed greater effects on phonics
and accuracy than on raising reading compre-
hension levels? First, these results remind us
that reading comprehension is complex and
that reading is not a series of independent skills
(see, for example, the model of Perfetti &

Stafura, 2014). Also, it may be that working on
strategies for one school year is beneficial for
certain sub-dimensions associated with compre-
hension, such as making inferences, without
necessarily being perceptible in a written test.
Students with MID are particularly interested at
those ages in accomplishing meaningful tasks,
such as comprehending an expository text to
better understand the world. Acquiring general
knowledge might strengthen their self-esteem
and efficacy. Their familiarity with the text is
deepened. In this respect, the teachers told us
in the follow-up interviews that they found the
students were highly motivated for the task
assigned and seemed more easily able to predict
text content accurately from titles and subtitles
and to get a better sense of the text.

Second, the instruction was structured in a
such a way as to repeat the reading of a same
text throughout the week. As the week pro-
gressed, control of the activity was transferred
from teacher to students. Could it be that hav-
ing the teacher read the text first, followed by
the students reading it themselves, fostered
students’ phonics and accuracy? Studies in
fluency have shown that repeated reading,
although in different conditions, fosters these
skills (Rasinski, 2017). Through the repetitive
sequencing, the students were able to gain
more control over the text with each reading
(Schnorr, 2011), which made them more
open to learning certain specific and essential
skills when reading. By not working in an iso-
lated fashion on specific subskills, but instead
integrating reading components into real-life
activities, students became interested in find-
ing meaning and particularly sensitive to tasks
that could develop those essential subskills.
Interactions between reading and writing also
might foster greater awareness of how written
language works. Graham and Hebert (2011)
also showed that writing activities might foster
reading when combined in a single task.

Third, phonics and accuracy are more con-
strained skills and, as such, are easier to assess
than reading comprehension, an uncon-
strained and complex construct which also
depends on tasks, general knowledge, and
other sets of verbal and cognitive abilities
(Paris, 2005). Assessments are thus generally
more sensitive to constrained skills and less so
for open-ended constructs like comprehen-
sion (Snow & Matthews, 2016). Finally,
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another variable that might explain the simi-
lar results in both groups for some assess-
ments is the larger proportion of allophone
students in the experimental group. It is very
challenging to construct similar groups in
studies involving students with MID, and per-
haps if the first language of all these
students had been French, the results might
have been different and even more
encouraging.

Conclusion

The primary purpose of this study was to
assess the effects of implementing an evi-
dence-based instruction design, which com-
bined three different and complementary
devices, on the reading achievement of sec-
ondary school students with an MID. The
results appear promising, even if they do not
quite correspond to what was expected. To
support the teachers collaborating in this
study, we also produced guidelines on read-
ing acquisition among students with MID, spe-
cifically in French. We consider this to be an
important contribution, given that learning to
read is closely linked to language particular-
ities, notably because of the orthographic
opacity criterion (Seymour et al., 2003), and
that there have been very few studies in a fran-
cophone context, such as Quebec. In light of
this situation, we believe it is essential: (1) to
prioritize the instruction of reading compre-
hension strategies; (2) to continue to rein-
force word identification strategies and
reading fluency; and (3) to promote the de-
velopment and distribution of accessible read-
ing materials and approaches for these
students, including expository texts.

Limitations of the Study

One limitation of our study is the small size of
our sample due to difficulties in matching
comparable groups among this student popu-
lation. Every student with MID is unique, and
what works for one might take much more
time or energy for another. A second limita-
tion concerns the time dedicated to reading
and writing instruction. Teachers participat-
ing in the experimental group followed a
structured intervention design in which a

considerable time was devoted to reading and
writing every week. The simple fact that stu-
dents likely spent more time on reading and
writing tasks in these classrooms may have been
enough to foster learning. Finally, the fact that
the teachers themselves, and not members of
the research team, were tasked with testing the
intervention could have had an impact on treat-
ment fidelity. However, as researchers, we
believe it was essential for us to provide teachers
with guidance on how to implement optimal
evidence-based instruction and integrate it into
their routine practices to improve reading com-
prehension levels among adolescents with ID,
and at the same time to fill a gap in the current
scientific literature.
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Abstract: Adults with intellectual disability (ID) often have challenges when accessing written text. One prom-
ising way to address this is through the use of assistive technology (AT) in the form of text to speech (TTS)
software to allow individuals to read aurally, bypassing visual decoding weaknesses. However, little informa-
tion is available on how to promote effective use of TTS. This study evaluated the efficacy of an instruction
program to teach students with ID enrolled in a postsecondary education program to use the TTS tool Snap&-
Read (Don Johnston Inc., 2016). Results indicated that direct instruction is a promising practice to facilitate
AT acquisition, yet further research is needed to better understand the impact TTS readers have on reading
proficiency and comprehension.

Reading is a critical part of functioning in so-
ciety. Beyond the usually discussed applica-
tions in the classroom, reading permeates life.
From menus to maps, accessing the written
word is a gateway to independence and
engagement. Unfortunately, reading is a chal-
lenge for many people, including adults.
Reading is essential for all adults, and adults
with intellectual didsability (ID) often find it
very challenging (Adlof & Hogan, 2018;
Ahlgrim-Delzell et al., 2016). According to
the Diagnostic and Statistical Manual of Mental
Disorders (5th ed.; DSM–5; American Psychiat-
ric Association, 2013), individuals identified
as having ID have limitations that impact their
everyday lives across the three areas: the con-
ceptual domain (i.e., language, academics,
knowledge), the social domain (i.e., empathy,
ability to make friendships, communication
skills), and the practical domain (i.e., self-
management, personal care, money manage-
ment; American Psychiatric Association,
2013). Further, individuals with ID are known
to struggle with reading and literacy skills and
usually have less developed reading skills
(Kim, Linan-Thompson, & Misquitta, 2012;

Wei, Blackorby, & Schiller, 2011). Yet, stu-
dents with disabilities are being held to
higher standards that will prepare them to be
college and career ready (Every Student Suc-
ceeds Act, 2015). For individuals with ID this
means they are expected to critically engage,
decode read, and understand a verity of texts.
These increased demands make reading inde-
pendently even more important, highlighting
a need to find different ways to provide access
to information for individuals with ID.

Reading Accommodations

For students with ID, one common reading
accommodation in the K-12 setting is ‘read
aloud’ (e.g., the written content is read out
loud to them). While many people find this
accommodation helpful (Meloy, Deville, &
Frisbie, 2002), it has many limits. One of
those limitations include inconsistencies of
the readers including differences in pronunci-
ation and pace. Other limits include the
expense of hiring an individual to read to stu-
dents and the lack of independence the stu-
dents feel when having to rely on someone
else to read for them. Further, students are
not given opportunities to practice and hav-
ing a reader is not generalizable across set-
tings. Human readers are also based on
availability and lack options for customization.
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For example, a student who is receiving the
read aloud accommodation cannot choose
the pace, voice, or even an option to highlight
to follow along with the text. Lastly, social
norms make individuals reluctant to ask for a
reader to repeat or change how they are read-
ing (e.g. speed, volume, tone) or use the
accommodation at all (Buzick & Stone, 2014;
Witmer, Schmitt, Clinton, & Mathes, 2018).
Apart from read-aloud accommodations,

students’ reading needs can be met through a
variety of ways, including the use of assistive
technology (AT) which can be used to pro-
vide access to the same information. AT is
defined as “any item, piece of equipment, or
product system (whether acquired commer-
cially off the shelf, modified, or customized)
that is used to increase, maintain, or improve
functional capabilities of a child with a disabil-
ity” (IDEA, 2004). AT devices are specific to
the user and different from general whole
group classroom technologies. AT can be
selected to provide the proper accommoda-
tions, modifications, and/or augmentations to
allow an individual with disabilities greater in-
dependence. Augmentation specifically refers
to devices that provide a means for expressive
and receptive communication for students
with limited or no speech and language to
enhance their communication skills. There-
fore, as technology becomes more prevalent
in society, the variety of AT that can be used to
support students with disabilities continues to
grow (Bouck, Madea, & Flanagan, 2012).

Common Types of AT Used in Education

The definition of AT in legislation is purpose-
fully written broadly to include a variety of
devices that allow for individualized needs
to be met in a variety of different settings. AT
is usually personalized to enhance students
access to instruction, improve communication,
support mobility, and enable independence
(Billingsley, Brownell, Israel, & Kamman,
2013). The most common types of AT used in
the educational environment includes, but is
not limited to, augmentative and assistive com-
munication devices (AAC), simple grips, text-
to-speech (TTS) readers, and other advanced
software tools that help students who may be
non-verbal, have limited mobility, or other

learning needs (McLeskey et al., 2017). The
Bouck (2016) study investigated the most com-
mon types of AT used by individuals with dis-
abilities in schools and the results indicated
that the most common types of learning aids
used in schools were the use of a calculator,
computer or computer aid (i.e., computer soft-
ware, adaptive hardware) and/or book on
tape. Further, Alper and Raharinirina (2006)
review of literature explored the different
types AT research, the review highlighted the
most common types of AT found in studies.
Consistent with previous findings, most com-
mon type of AT found across studies included
the use of computers that had writing software
installed, utilized word processors, calendars,
or other applications for organization; speech
recognition devices or speech synthesis devi-
ces, and other internet software.

Effectiveness of AT Interventions

AT has been shown to be a statistically proven
intervention to increase access inclusive gen-
eral education and employment settings and
to increase independence and self-determina-
tion. (Wehmeyer et al., 2006). Therefore, as
technology continues to be developed, studies
have continued to focus on how technology
can support student skill development. One
type of AT that can be used to increase stu-
dents’ access to the general education curric-
ulum is the use of TTS readers. Seegers
(2001) reported that the use of TTS software
provides access to important information on
the internet and in books that students may
struggle to access otherwise. Further, Higgins
and Raskind (2000) and Moorman and col-
leagues (2010) identified that the use of TTS
increased students decoding, word recogni-
tion, reading fluency, and comprehension
skills.

Studies have also focused on the use of TTS
readers and student achievement. For exam-
ple, Izzo, Yurick, and McArrell (2009) sought
to identify how TTS software supported stu-
dent achievement by specifically measuring
the use of TTS software on students with ID
achievement on quizzes. While utilizing a
single-subject reversal design, Izzo and col-
leagues (2009) found the differences between
the grand mean scores of unit quizzes in
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baseline and after intervention resulted in
large effect sizes (d ¼ .88) indicating the
intervention was effective in increasing stu-
dent achievement (according to Cohen’s
[1988] criteria, small effect sizes range from
.20–.49; a medium effect size is .50–.79; and,
large effect sizes are .80 or greater). Further,
when Izzo et al. (2009) evaluated student
reading comprehension skills after using e-
text readers as well, students’ scores increased
with minimal overlapping data, resulting in a
significantly large effect sizes as well (d ¼ 1.3).
Using the single-subject methodology, it was
evident that when students utilized an e-text
reader to complete the assessments, their
scores increased; this suggests that the use of
a TTS reader was an effective resource for
struggling readers to read and comprehend
material (Izzo et al., 2009).
Dolan and colleague’s investigation of stu-

dent achievement on U.S. history and civics
tests identified there was also an increase in
test scores when students used the computer-
based TTS software (Dolan, Hall, Banerjee,
Chun, & Stangman, 2005). In this study, stu-
dents were given paper-pencil tests and
then computer-based tests with TTS software;
achievement was measured using both meth-
ods. Students’ scores on the U.S. history and
civics tests significantly increased when using
the TTS software. More recently, Dunn et al.
(2016) noticed a growth in students reading
and math scores when pre-installed iPad
applications, including the text reader accessi-
bility feature, were used to assist with task
completion or reading comprehension. Spe-
cific apps that were used included eReaders
(also known as TTS), note taking tools,
prompting apps, and common websites (i.e.,
Youtube, Skype). While it was reported that
students’ scores increased, there was no dis-
cussion on how the students were taught to
use the iPad apps, and future recommenda-
tions suggested providing explicit trainings to
users.
While it seems that TTS can provide

increased access to reading and approve
achievement in a variety of areas, providing
AT to a student is not sufficient enough. Lim-
ited training or lack of exposure to AT devices
can negatively affect the use or implementa-
tion of AT (Knighton, 2013; Safhi, Zhou,
Smith, & Kelley, 2009; Sydeski, 2013). While

past research has indicated the use of TTS
readers can be effective, none of the studies
indicated or reported on the follow-up or gen-
eralization of skills or use of AT after the
study. Therefore, it is important to note that
individuals wishing to use these tools must
not only be given physical access but proce-
dural access (i.e., they must be taught how to
use the tool; Dunn et al., 2016).

As mentioned, the previous studies did not
discuss how the technology was taught to par-
ticipants. For example, studies (Collins, Ryan,
Katsiyannis, Yell, & Barrett, 2014; Dunn, Bar-
rio, & Hsiao, 2016; Scott, Collins, Knight, &
Kleinhart, 2013) focused on the acquisition
of the targeted skill(s) but did not focus on
how students learned the technology. There-
fore, a careful investigation into the instruc-
tional component associated with the use of
AT is needed. Since AT is an evidence-based
practice for supporting students with disabil-
ities, we need a detailed, thorough under-
standing of how to ensure students can use a
given type of AT proficiently. There is still lit-
tle empirical evidence available on how to do
this, but emerging research indicates the use
of AT can be taught using evidence-based
effective teaching practices already identified
by the literature; including the use of direct
instruction.

Direct Instruction

The Council for Exceptional Children (CEC)
set of initial preparation standards states that
all teachers should use a repertoire of evi-
dence-based instruction strategies to improve
learning for students with disabilities. This
includes teaching to mastery and promoting
a generalization of learning. The effective
teaching practices identified in the standards
have been established by research as a way to
meet the needs of students with disabilities by
allowing instruction to be strategic and flexi-
ble. These strategies include an emphasis on
explicit or direct instruction with modeling,
and guided practice to assure acquisition and
fluency. Using these instructional practices
promote the development, maintenance, and
generalization of knowledge and skills across
varying environments and settings (CEC,
2017).
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The What Works Clearinghouse (WWC,
2007) defines direct instruction as “teaching
techniques that are fast-paced, teacher-
directed, and explicit with opportunities for
student response and teacher reinforcement
or correction” (p. 1). Based on an extensive
task analysis, all learners receive instruction
on a pre-specified sequence of activities at the
same time. However, WWC still has yet to
draw any research-based conclusions about
the effectiveness of direct instruction. Yet,
researchers have identified that direct instruc-
tion and its related components have been
used in research to teach a variety of func-
tional and academic skills (Hollingsworth &
Ybarra, 2017; Stockard, Wood, Couglin, &
Khoury, 2018). For example, direct instruc-
tion was found to improve fluency in writing
(Datchuk, 2017), vocabulary learning (Kuder,
2017), spelling (Williams, Walker, Vaughn, &
Wanzek, 2016), employment skills (Gilson,
Carter, & Biggs, 2017), behavior (LeBrun,
Jones, Neyman, Thomas, & Schuler, 2014),
mathematic skills (Skarr et al., 2014), and
areas of self-determination (Shogren, Weh-
meyer, & Lane, 2016). As it seems that direct
instruction has been used across a variety of
academic and functional skills, there has been
no investigation into the ways in which direct
instruction has been used to teach skills asso-
ciated with the use of assistive technology.
Direct instruction model. This study is based

on Engelmann’s Theory of Direct Instruc-
tion, which states that clear instruction which
eliminates misinterpretations can improve
and accelerate learning (Engelmann, 1980).
Direct instruction is a model for teaching
that emphasizes well-developed and carefully
planned lessons around small learning incre-
ments that clearly defines and prescribes
teaching tasks. The model is based on the fol-
lowing key principles: (a) all students can be
taught, (b) all children can improve academi-
cally, (c) all teachers can succeed if provided
with adequate training and materials, (d) low
performers can catch up to higher-perform-
ing peers; and (e) all details of instruction
must be controlled to minimize the chance of
student’s misinterpreting the information
being taught and to maximize the reinforcing
set of instruction. Direct instruction places
emphasis on the learner being taught at
their skill level. Programming is designed to

ensure mastery of content and instruction is
modified to accommodate student’s rate of
learning (Engelmann, 1980).

Need for AT training. While direct instruc-
tion is an effective method for teaching indi-
viduals to learn new skills, much of the
research on the use of AT has focused on AT
as the intervention, rather than seeking effec-
tive methodologies on how to teach the use of
AT to students with disabilities. This is critical
as the abandonment rate for use of AT is
high, up to 30% of devices are abandoned
(Cruz, Emmel, Manzini, & Braga Mendes,
2016; Phillips & Zhao, 1993; Riemer-Reiss &
Wacker, 2000). Research has highlighted the
reasons for high abandonment rates, includ-
ing mismatch of device to user, device acqui-
sition, lack of training, and lack of support
with implementation to promote ongoing
use (Riemer-Reiss & Wacker, 2000).

While lack of training and support for
implementation is a common reason, for the
high abandonment rates of AT, there is little
investigation into how students are being
taught to effectively use different types of AT.
For example, when investigating if iPad appli-
cations support students with ID develop life-
readiness skills, researchers identified the AT
was useful in supporting students, yet did not
articulate the ways in which the use of the
iPad was taught (Dunn et al., 2016). Further,
specifically investigating the use of a TTS
reader, Izzo and colleagues (2009) found that
the TTS reader was useful in increasing stu-
dent academic achievement yet did not
address the way in which the TTS was taught
to students, nor any follow-up was provided
on how the participants used this technology
after the intervention. While AT may be seen
as a useful intervention, there is a dearth of
research on how to teach students with ID to
use AT proficiently.

Study Purpose and Research Questions

Given the scarcity of research into TTS use
and instruction, particularly with students
with ID in postsecondary education settings,
this study will present the findings from a
quantitative research study seeking to under-
stand the following research questions:
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1. What is the efficacy of using direct instruc-
tion to teach students to use TTS
independently?

2. Is there a difference in students reading
comprehension when using text to speech
(TTS) vs. traditional methods?

Method

In order to enhance students’ access to text
in a postsecondary education setting, scripted
lesson plans were developed and delivered
using the direct instruction model (Engel-
mann, 1980) to teach the use of TTS software
to students with ID. This study used a random-
ized treatment and control research design to
evaluate students’ independent use of TTS
software before and after intervention. Pre-
and post-tests were also used to measure stu-
dents’ reading comprehension scores.

Setting

This study was conducted within a comprehen-
sive postsecondary transition program for stu-
dents with ID located in the Midwest. The
program served students with ID on a Big Ten
college campus. The primary focus of the
program was to empower students to become
independent members of the community. Stu-
dents in the program participated in hands-
on-learning and classes. Courses in the pro-
gram focused on developing independence
in the areas of life skills (including finance
and health), technology, reading/writing, and
employment. The program used a student-
centered planning approach to develop goals
and monitor student progress. This study took
place in the two program specific courses: life-
skills (cooking) and a computer class with 19
first-year students of the program.

Participants

Students were 18 to 25 years old and were
recruited through the program. All students
chose to participate in the study (N ¼ 19)
and signed IRB consent/assent forms. For
students who were not their own guardian,
consent forms were obtained from their par-
ent. Students were then randomly assigned

to conditions by an undergraduate student
worker blind to the study using a flip of a
coin (i.e., heads ¼ treatment, tails ¼ con-
trol). The group assignments indicated
which course the student took first (i.e.,
computer or cooking). A total of 19 students
participated in the study, 7 females and 12
males. All students identified as having ID
based on the aforementioned definition
from the DSM-V, along with other learning
disabilities and/or autism spectrum disor-
der. IQ scores for the treatment group
ranged from 51–88 with a mean of 72. IQ
scores for the control group ranged from
59–99 with a mean of 75. Independent sam-
ples t-test were conducted to compare the
treatment and control groups abilities prior
to the intervention.

Reading ability. Results from the third
grade CBM pre-test t-test indicated there were
no significant difference in the scores for the
treatment (n ¼ 10, M ¼ 11.5, SD ¼ 3.98) and
control (n ¼ 9, M ¼ 11.67, SD ¼ 3.81) groups
indicating that the groups were equal t(17) ¼
�.093, p ¼ .927. Results from the CBM 6 t-test
indicated there were no significant difference
in the scores for the treatment (M ¼ 9.50,
SD ¼ 3.84) and control (M ¼ 7.67, SD ¼ 3.97;
t(17) ¼ 1.023, p ¼ .321).

Use of Snap&Read. Results of the third
grade easyCBM indicate that there were no
significant differences in the number of steps
students could complete independently for
the treatment (n ¼ 10, M ¼ .90, SD ¼ 1.52)
and control (n ¼ 9, M ¼ .66, SD ¼ 1.12)
groups, indicating that the groups were equal
t(17) ¼ .377, p ¼ .711. Results on the sixth
grade easyCBM indicate there are no signifi-
cant differences in the number of steps stu-
dents could complete indpeendnetly for
treatment (n ¼ 10, M ¼ .80, SD ¼ 1.22) and
control (n ¼ 9, M ¼ .55, SD ¼ 1.01) groups
indicating that the groups were equal t(17) ¼
.470, p ¼ .645.

Materials

Text to speech software. The text reader used
was Snap&Read (2016), a Google Extension
published by Don Johnston Inc. Google Exten-
sions are small software programs that are
downloaded to customize users’ experiences to
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meet individual needs and preferences (Don
Johnston Inc., 2016). Snap&Read was selected
as it is a widely used tool which is web based;
therefore, not limited to being used on only
one device. It also provided a wide range of
settings to increase student acceptability
(i.e., pitch, speed) as well as tools for both ac-
cessible and inaccessible text. Accessible text
is in a format that a computer encodes as text,
such as .txt., docx, or html text on webpages.
Inaccessible text is encoded as an image, such
as .png or .jpeg., or a PDF document. While
best practices suggest making documents and
webpages accessible, many are not. Students
used PC laptops running Windows 8 to access
Snap&Read. Each student used headphones
during the instructional lessons. Students
were either provided a set of earbud head-
phones or could choose to use their own.
Instructional materials. Following Engel-

mann’s Theory of Direct Instruction (1980),
scripted lesson plans were provided to teach
to mastery. Beginning with instruction to
elicit background knowledge, a total of nine
lesson plans were developed. The last three
lessons focused on generalizing how screen
readers could be used in other classes.
Throughout the lessons, the prompting hier-
archy was used to teach to independence
ranging from full physical prompts (i.e.,
hand-over-hand instruction showing students
what to do one-on-one), to modeling the tasks
in front of the class, followed by natural cues
(e.g., verbal prompts such as “use any technol-
ogy you want”). Figure 1 demonstrates the
sequencing of skills and tasks as it pertains to
the sequencing of lessons to ensure the direct
instruction model was followed accurately.
The use of these sequencing steps are

consistent with the model of direct instruc-
tion. The beginning steps elicit background
knowledge and engage the learners in why
the learning is important. These beginning
steps were followed by the introduction to
what Snap&Read is and the researchers mod-
eled how to adjust the settings. Using a grad-
ual release of responsibility students were able
to set up their Snap&Read and determine
their individualized settings (Jozwik & Doug-
las, 2017). All nine lessons completed mod-
eled and provided students opportunities to
independently practice using Snap&Read in
class on different websites and in various
products (i.e., email, word document). The
last three lessons focused specifically on gen-
eralization, teaching the students how Snap&-
Read can be used in different settings, both
academic and non-academic settings.

Measures

Reading comprehension. Third grade easyCBM
passages and sixth grade easyCBM passages
were used as pre- and post-measures (Alonzo,
Tindal, Ulmer, & Glasgow, 2006). These pas-
sages were selected based on students’ scores
on the Woodcock Johnson Tests of Achievement
(WJ-IV; Schrank, McGrew, & Mather, 2014),
a comprehensive psychoeducational assess-
ment. Students’ age-equivalent scores on the
reading comprehension passages ranged
from 6-6 to 18-0, with the average age being
9-8. Each reading passage contained one
story with 20 questions with three different
question types: literal, evaluative, and infer-
ential. Students were provided the passage
and comprehension questions electronically.

Figure 1. Process for instruction to teach the use of Snap&Read.
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However, students were required to record
responses using a paper and pencil.
Self-assessment. Students were given a ques-

tionnaire to evaluate their current and past use
of TTS software. Using a 5-point Likert scale
questionnaire, students were asked to rate their
confidence with each step of using the Snap&-
Read text reader ranging from 1 ¼ not at all able
to 5 ¼ very able (See Figure 2 for a list of steps).
The treatment group completed a pre- and
post-self-report survey whereas the control
group only completed the pre-self-report survey.
Performance assessment. Students were as-

sessed on their ability to independently use
Snap&Read. During instructional sessions,
researchers asked students to complete the steps
displayed in Figure 2. Students were scored
using a ‘yes’ or ‘no’ method to identify if they
could independently complete each step. The
assessment was completed by staff members in
the class during the assigned assessment days.

Procedure

Prior to the beginning of the intervention, all
students completed four assessments, and at

the conclusion of the intervention all students
completed four similar measures. Both the
pre-test and post-test measures consisted of
two passages from the third grade easyCB and
sixth grade easyCBM. Each student was
assigned one of six possible passages using a
method of stratification that ensured that
they received a different passage at each
grade level for each assessment point. During
the first set of pre-tests, students were pro-
vided verbal directions to read the passage
“any way they like.” This was done for both
the third and sixth grade passage. Students
were then given access to Snap&Read and
assessed a second time with both the third
and sixth grade passage. A similar process was
used for the first post-test (i.e., students were
instructed that they could read the passage
“anyway they like”). Then for the second pre-
and post-tests the Snap&Read extension was
made available. During the post-test, students
were told that they could use the Snap&Read
text reader if they wanted to. While the pas-
sages and reading comprehension, questions
were provided electronically and read on the
computer, students were asked to record their
answers on a paper copy of corresponding
comprehension questions.

Instructional methods. Instruction consisted
of nine total lessons delivered over nine 45 to
50-minute period. Table 1 presents each les-
son, and topics that were covered following
Engelmann’s Theory of Direct Instruction
(1980). Each lesson had a mastery check.
Mastery checks included an evaluation at the
end of the lesson to determine if students
were able to complete the skill learned inde-
pendently. Lessons 4 and 6 had criterion-
based mastery checks, in which students
were individually assessed using a rubric.
These formative assessments mirrored that of
the performance assessment. Researchers set
the criterion to be that 85% of the class must
be able to independently use Snap&Read to
read accessible text (Lesson 4) and for inac-
cessible text (Lesson 6). For each check, the
criterion was reached; therefore, the instruc-
tor moved to the next lesson. If 85% of the
class had not mastered the lesson objectives
on the assessment, the intervention schedule
would have been adjusted to allow more time
for the practice and for students to receive
feedback.

Figure 2. Participant’s skills for self-evaluation
measure.
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Self-monitoring. Students were provided
with a checklist during each lesson which
listed all of the independent steps they had
learned through that lesson for reference
along with visual cues. At the end of instruc-
tion, students were provided with a wallet-
sized checklist with all the steps for their
continued use, including supporting general-
ization outside of the classroom.

Treatment and Control Group

Both groups were given the pre- and post-
tests at the same time. After the pre-test, dur-
ing the first nine weeks, the treatment group
received direct instruction on the use of
Snap&Read and completed the post-test at
the conclusion of direct instruction. During
the first nine weeks, the control group partici-
pated in a cooking class. Both treatment and
control groups took the post-test after the
treatment group received the intervention.
The control group then received the same
direct instruction intervention after the post-
tests were completed.

Results

Research Question 1

Descriptive statistics. To determine if the
direct instruction script was effective in

teaching students to use TTS independently,
four steps of the seven-step sequence were
assessed. The four steps assessed were: (1)
click the Snap&Read icon, (2) adjust settings
as needed, (3) click the text reading tool,
(4) click where you want to start reading.
Since all text in the assessment that was pre-
sented was accessible, the OCR tool was not
applicable. Frequency counts were used to
determine the level of independence of par-
ticipants. Each step was rated using a yes/no
data sheet. Results indicate that on the non-
prompted third grade passage pre-test (i.e.,
read the passage anyway they would like)
33.3% (n ¼ 3) of students in the control
group were able to complete the first step of
clicking on the Snap&Read icon and 30%
(n ¼ 3) in the treatment group. Further, in
the control group, no one was able to com-
plete the second step independently, 22%
(n ¼ 2) were able to do step 3 on their own,
and only one student was able to complete
the final step independently (11%). In the
treatment group 30% of students (n ¼ 3)
were able to complete step 2, 20% (n ¼ 2)
completed step 3 independently, and only
one student (10%) was able to complete the
final step independently. Similar results
were present in the prompted pre-test for
the sixth grade easyCBM. For example, in
the control group 33% of students (n ¼ 3)
were able to complete step 1 independently,
no students were able to complete step 2,
and only one student (11%) was able to

TABLE 1

Description of Lessons

Lesson Description

1 Background knowledge is activated; motivate students to use tool and elicit student buy in; model the
use of the tool.

2 Students are taught to prepare to use Snap&Read (turn on, log into, and adjust settings on computer,
use headphones, log into Google account) and the extension is explained.

3 Students are taught how to turn on Snap&Read and how to adjust their settings to meet their
individual needs.

4 Students are taught how to open their desired reading material and read accessible text.
5 Students are taught how to use the OCR (optical character recognition) tool to read inaccessible text.
6 Students independently practice doing all the steps to read a variety of text types.
7 Emphasizing generalization of the skills: Use of Snap&Read outside of academic settings.
8 Students practices using Snap&Read to read e-mails and proofread their responses.
9 Students used Snap&Read to draft and proofread papers.
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complete steps 3 and 4 independently. In
the treatment group, results were similar as
well, with four students (40%) able to com-
plete step 1 independently, no students were
able to complete step 2, and two students
(20%). were able to complete steps 3 and 4
independently. Table 2 presents the number
of students able to complete each assessed
step independently.
Effects of intervention on treatment. A paired-

samples t-test was conducted to evaluate stu-
dents’ level of independence to complete the
first four steps of the seven-step sequence af-
ter receiving direct instruction. On the
prompted third grade easyCBM, there were
statistically significant differences (p < .05)
in the number of steps students could com-
plete on the pre-test (M ¼ .900, SD ¼ 1.52)
and prompted post-test (M ¼ 3.3, SD ¼ 1.49);
t(9) ¼ �4.272, p ¼ .002. On the sixth grade
easyCBM, there were statistically significant
difference (p < .05) on the number of steps
student could complete on the prompted pre-
test (M ¼ .80, SD ¼ 1.23) and the prompted
post-test (M ¼ 3.4, SD ¼ 1.35); t(9) ¼ �3.702,
p ¼ .005. These results suggest that the use of
direct instruction does increase students’ abil-
ities to use TTS software and are supported by
a significantly large effect size (d ¼ 2.01).
These data were also analyzed using a Wil-

coxon Signed Ranks Test for nonparametric
data to reduce the effect that potential outly-
ing date could have an effect on this small
sample size. When assessed, all of the students
in the treatment group increased the number

of steps to use Snap&Read independently af-
ter the receipt of direct instruction, which was
also statistically significant on the third grade
prompted tests, z ¼ �2.58, p < .01. There
were also statistically significant results on the
prompted sixth grade prompted tests, z ¼
�2.43, p < .01.

Differences of groups. An independent sam-
ples t-test was used to compare the differences
of the treatment and control groups ability to
independently complete the 4-step sequence
to use Snap&Read after the treatment group
received the intervention. Results of the
prompted third grade easyCBM passages indi-
cate that there were significant differences
between the treatment (M ¼ 3.3, SD ¼ 1.49)
and control (M ¼ .66, SD ¼ 1.12); t(17) ¼
4.307, p ¼ .000, d ¼ 2.00. Results of the
prompted sixth grade easyCBM passages indi-
cate that there were also significant differen-
ces between the treatment (M ¼ 3.4, SD ¼
1.35) and control (M ¼ .55, SD ¼ 1.01); t(17) ¼
5.14, p ¼ .000, d ¼ 2.39. These results also sug-
gest that the use of direct instruction to teach
students to independently use TTS software was
useful and is also supported by very large effect
sizes (Cohen, 1988).

Student self-assessment of confidence to use TTS. A
5-point Likert Scale was used to evaluate stu-
dent’s perception of how comfortable they felt
when completing each Snap&Read step. Prior
to the intervention, students from the treat-
ment and control groups rated themselves on
the measure. On average, for the getting ready
steps (i.e., logging on computer, getting

TABLE 2

The Number of Students Who Could Independently Complete Each Step

3rd Grade EasyCBM 6th Grade EasyCBM

Step 1 Step 2 Step 3 Step 4 Step 1 Step 2 Step 3 Step 4

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post

Treatment
(n ¼ 10)

3 8 3 8 2 8 1 9 4 9 0 9 2 8 2 8

Control
(n ¼ 10)

3 – 0 – 2 – 1 – 3 – 0 – 1 – 1 –

Note. Only the first four steps to use Snap&Read were assessed as all text that was presented as accessible
text. The first four steps included: 1) Click the Snap&Read icon; 2) Adjust settings as needed; 3) Click the text
reading tool; 4) Click where you want to start reading.
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headphones, etc.) the control group rated
themselves as “able” to complete the getting
ready steps (M ¼ 4.03, SD ¼ .61) and the treat-
ment group reported similar scores (M ¼
4.71, SD ¼ .36). For students perceived abil-
ities use Snap&Read independently, the con-
trol group rated themselves a little less able
(M ¼ 3.59, SD ¼ .87), and the treatment
group was similar (M ¼ 3.86, SD ¼ .97). All
results are presented in Table 3.
Group differences. An independent-samples

t-test was used to determine if there were dif-
ferences between the groups overall per-
ceived ability to complete the steps to use
Snap&Read. Results indicate there were no
significant differences between the control
(M ¼ 4.06, SD ¼ .66) and treatment (M ¼
4.22, SD ¼ .68) groups perceived abilities to
complete all of the steps necessary to use
Snap&Read; t(17) ¼ .501, p ¼ .62 and has a
small effect size of d ¼ .20.
Effects of intervention on students’ confidence to

use TTS. After receiving the intervention stu-
dents in the treatment group completed the
evaluation again to determine if their per-
ceived confidence changed after receiving
direct instruction to use Snap&Read. A
paired-samples t-test was used and results indi-
cate that on the getting ready steps, there was
no significant different on students average
perceived abilities to get ready to use Snap&-
Read between the pre-test (M ¼ 4.71, SD ¼
.36) and post-test (M ¼ 4.68, SD ¼ .18); t(9) ¼
.293, p ¼ .776. When analyzing students in the
treatment groups post-intervention self-evalu-
ation on their perceived ability to complete
the Snap&Read steps was significantly differ-
ent between the pre-test (M ¼ 3.86, SD ¼ .97)
and post-test (M ¼ 4.44, SD ¼ .62); t(9) ¼

�3.56, p ¼ .006. According to Cohen (1988),
these results have a medium effect size (d ¼
.71) and indicate that after receiving direct
instruction, students in the treatment group
felt more confident to use Snap&Read.

The Wilcoxon Signed Ranks Test for non-
parametric data was also used to reduce the
effects of potential outliers that could affect
the results due to the small sample size. The
increase in students confidence to use the
TTS reader after receipt of direct instruction
is also a significantly reliable result z ¼ �2.19,
p < .05.

Research Question 2

An independent samples t-test was conducted
to determine if there were differences
between the two groups after the treatment
group received intervention. Results of the
non-prompted post-test third grade easyCBM
passage indicate that there were no signifi-
cant differences in reading comprehension
between the control and treatment groups, t
(16) ¼ �.210, p ¼ .836. Results of the non-
prompted post-test sixth grade easyCBM
indicate that there were no significant differ-
ences between the control and treatment
groups on reading comprehension, t(17) ¼
.174, p ¼ .864. Results of the prompted read-
ing comprehension third grade easyCBM
post-test indicate that were no significant dif-
ferences between the two groups, t(17) ¼
.643, p ¼ .529. Lastly, results of the prompted
reading comprehension sixth grade easyCBM
post-test indicate there were no significant dif-
ferences between the control and treatment
groups, t(16) ¼ .386, p ¼ .705. All means and
standard deviations are reported in Table 4.

TABLE 3

Average Ratings of Students Perceived Confidence to use Snap&Read

Step 1 Step 2 Step 3 Step 4

Pre M (SD) Post M (SD) Pre M (SD) Post M (SD) Pre M (SD) Post M (SD) Pre M (SD) Post M (SD)

Treatment
(n ¼ 10)

4.00 (1.05) 4.25 (1.09) 3.90 (.99) 4.25 (1.09) 4.00 (1.15) 4.65 (.75) 4.00 (1.05) 4.50 (.76)

Control
(n ¼ 10)

3.55 (1.23) – 3.33 (1.22) – 3.66 (1.00) – 3.66 (1.00) –

Note. M ¼ mean and SD ¼ standard deviation.
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A Mann-Whitney U Test for nonparamet-
ric data was also used due to the small sam-
ple size. Results indicate that there were no
significant differences between the treat-
ment and control group on the unprompted
third grade easyCBM (U ¼ 36.5, p ¼ .746),
prompted third grade easyCBM (U ¼ 39, p ¼
.929), unprompted sixth grade easyCBM
(U ¼ 41, p ¼ .742), and prompted sixth
grade easyCBM (U ¼ 32, p ¼ .474).

Discussion

The purpose of this study was to identify if
the use of direct instruction was effective in
teaching students to use TTS independently.
Because research has indicated that the use
of AT can help students with academic
achievement, we chose to also measure the
impact of using TTS on reading comprehen-
sion. Given the high academic standards for
all students, including those with ID, stu-
dents need to be taught to use tools, such as
TTS to access text to increase independence
and engagement. Many studies have investi-
gated the use of AT as the intervention, with
little focused on how to teach the use of AT
to individuals. However, when students are
effectively taught to use AT devices, the rates
of abandonment decrease, and students are
more likely to utilize their devices outside of
the research study, thus generalizing skills
learned.
Prior to instruction no one chose to utilize

the reading tool when given access to the
choice to use it. Over the course of nine weeks
using direct instruction, students in the treat-
ment group learned how to independently

use Snap&Read. A supplemental analysis of
student’s use of Snap&Read during the assess-
ments was conducted. Frequency counts were
used to determine if students were more likely
to use Snap&Read during the easyCBM assess-
ments. During the pre-tests, 0% of the stu-
dents in the treatment or control groups used
Snap&Read, while during the post-test, it was
observed that 70% of the students in the treat-
ment group utilized the tool Snap&Read (n ¼
7); and 0% of the control group. These find-
ings are also supported by the findings on
the performance assessment which indicated
that students were able to independently use
the TTS software more than in the pre-
assessments.

Outcomes of Scripted Instruction

Results demonstrate that a direct instruction
scripted program was effective in teaching
postsecondary students to use Snap&Read in-
dependently. Specifically, students were able
to complete more steps independently after
the intervention was provided. Students in
the treatment group also rated their levels of
confidence higher in these areas. Prior to
the intervention few students were able to
complete the Snap&Read steps independ-
ently, yet after direct instruction students
were able to build on each skill and inde-
pendently use Snap&Read. Previous studies
have not focused on how to teach students
how to use AT. Thus, findings from this study
suggest that the use of direct instruction can
teach postsecondary students with ID how to
use Snap&Read. Furthermore, after the stu-
dents in the treatment group were explicitly

TABLE 4

Average Scores for easyCBM Reading Comprehension Measure

Pretest Posttest

Grade
Equivalent

No Prompt Prompt No Prompt Prompt

3 M (SD) 6 M (SD) 3 M (SD) 6 M (SD) 3 M (SD) 6 M (SD) 3 M (SD) 6 M (SD)

Treatment
(n = 10)

11.50 (3.98) 9.50 (3.84) 9.20 (3.85) 9.10 (3.60) 11.30 (3.53) 9.50 (4.42) 10.60 (5.64) 10.10 (3.48)

Control
(n = 9)

11.67 (3.81) 7.67 (3.97) 11.67 (3.24) 9.00 (3.67) 11.63 (2.88) 9.11 (5.35) 9.00 (5.14) 9.38 (4.50)

Note. M ¼ mean and SD ¼ standard deviation.
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taught how to use the tool – they were more
likely to use the tool when given the choice.
Following the systematic approach, students
were able to complete the getting ready steps
independently and engaged in the use of
Snap&Read.

Outcomes of TTS Use and Reading Comprehension

Although Dolan et al. (2005) and Izzo et al.
(2009) saw increased comprehension in read-
ing or academic skills when TTS was imple-
mented, reading comprehension proficiency
did not improve in this study. While increas-
ing reading comprehension was not the main
focus of this study, this finding does not sup-
port previous literature, as others have found
that the use of AT can increase reading com-
prehension (Dawson, Antonenko, Lane, & Zhu,
2019; Schmitt, McCallum, Hawkins, Stephen-
son, & Vicencio, 2018). Yet, this study differs
from the previous studies as it utilized a treat-
ment and control design, compared to a single-
subject design methodology focused on improv-
ing skill acquisition. Thus, future research
could be used to explore the use of direct
instruction to teach students to use AT to
improve reading comprehension skills; some-
thing that could be taught alongside the use of
AT, and/or independently to allow students to
generalize skills across environments (i.e., read-
ing for comprehension, reading for pleasure,
reading for socialization). Although students
were taught how Snap&Read could be used in
other settings, data were not collected to deter-
mine how students used or didno use Snap&-
Read out of the intervention.

Limitations

While the findings suggest that postsecondary
students who were taught to use TTS using
direct instruction felt more confidence in
their use of the TTS software and were
observed using it more independently, there
are limitations to this study that must be
noted. First, aside from the easyCBM reading
comprehension measures, many of the meas-
ures used in this study were developed for this
study and based on staff observations or self-
report from the participants which may be
susceptible to bias. Specifically, the student

self-reports may not be credible as people are
more likely to report themselves able to do
more than they can. Yet, the use of these
measures alongside one another were used
simultaneously as a form of validation of
responses and measure of students’ growth.
Next, although lessons were scripted out and
informally monitored by a research assistant,
fidelity of the direct instruction was not calcu-
lated, something that can be addressed in
future studies. Further, participants are only
a small group of individuals with ID at a post-
secondary education institution, and there-
fore, generalization of findings to the entire
population of students with ID should be con-
sidered with caution. Lastly, while not consid-
ered a major limitation it is important to note
that given the nature of the study focused on
the use of AT, technology is constantly chang-
ing and the use of Snap&Read may become
outdated, but the pedagogy of using direct
instruction to teach AT will not. Therefore,
this study highlighted an instructional
approach that can be taken to teach students
to use AT.

Conclusion

Given the results that postsecondary students
with ID who received direct instruction were
more likely to use to the TTS software indi-
cates that participants valued it as a useful
tool. While the student self-report focused on
students perceptions of confidence to use
TTS, it would be important to measure: (a)
how beneficial the participants found the
instruction, (b) how likely they are to use it
across settings, and (c) how they are general-
izing these skills across environments and
other classes. Further, fidelity data should be
collected on how closely the script was fol-
lowed to the instruction delivered, as well as
the consistency across groups. More research
in AT could also be conducted utilizing the
randomized treatment and control design to
determine effectiveness of direct instruction
interventions on students use of devices.
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Abstract: Research was reviewed on the use of high-tech instructional tools in small-group arrangements for
learners receiving special education services. Researchers identified 14 articles with 46 participants and 42 sin-
gle-case research designs published between 2001 and 2018. Instruction occurred for a range of age groups, set-
tings, and instructional content. Most studies included instruction incorporating touchscreen technology in
students’ typical learning environments. Future research should focus on comparisons of high-tech tools and
low-tech tools in facilitating small-group instruction, as well as evaluating the specific, unique components of
high-tech tools.

Instructional technology refers to any tools
used to help facilitate instruction; the term
high-tech instructional tools specifically refers
to technology such as video, computers, inter-
active screens, tablets, and phones (Elicin &
Kaya, 2017). Instructional technology can
provide advantages to users, such as support-
ing independence and providing adaptations
for individuals with speech, hearing, visual, or
intellectual disabilities (ID) to enable better
access to instruction (Hasselbring & Glaser,
2000). A unique benefit of using high-tech
(computer-based) devices to facilitate instruc-
tion is that, unlike low-tech tools (i.e., pencils,
books, whiteboards), high-tech tools have a
programmable or autonomous nature, and
can provide instruction, reinforcement, or
collect data in place of more typical human
instructors. Additionally, high-tech tools have
become more popular and accessible; for
example, the U.S. Department of Education
(2010) reported wide use of interactive white-
boards (IWB), such as SMART Boards, in pub-
lic school classrooms.

Computer- and video-based technology
have been found effective tools for instruc-
tion of individuals with autism and other
developmental disabilities. As early as the
1980s, researchers have evaluated the use
of both computer-based instruction (e.g.,
Baumgart, 1987) and video-based instruction
(e.g., Charlop, 1989) in school settings.
Researchers have evaluated these instructional
tools for participants with a variety of disabil-
ities, including ID, autism spectrum disorder
(ASD), and other developmental disabilities
(Ploog, Scharf, & Nelson, 2013; Ramdoss et al,
2012) and for teaching a variety of content,
such as math (O’Malley, Lewis, Donehower, &
Stone, 2014; Yakubova, Hughes, & Shinaberry,
2016), reading (Browder, Root, Wood, & Alli-
son, 2017; Kim, McKenna, & Park, 2017), and
self-help or independent living skills (Gardner
& Wolfe, 2015; Johnson, Blood, Freeman, &
Simmons, 2013). Furthermore, researchers
have reported that academic instruction incor-
porating high-tech instructional tools is more
efficient than teacher-only instruction (Pen-
nington, 2010). Researchers have also eval-
uated the efficacy of computer- and video-
based technology to promote social skills,
increase desired behaviors, and decrease prob-
lem behavior across settings (Flower, 2014).
Generally, literature on the effectiveness of
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instructional technology in special education
has been assessed in direct instruction arrange-
ments with a single educator and one learner
(1:1) or in independent, self-instruction
arrangements.
Special education teachers commonly use

1:1 direct instruction to teach specific skills
and behaviors to individuals with disabilities
(Gilson, Carter, & Biggs, 2017; Wong et al.
2015). This method of instruction is widely
researched and recommended for these
learners who often require individualized and
intensive instruction (Stahmer, Collings, &
Palinkas, 2005). While this arrangement per-
mits effective instruction, direct 1:1 instruc-
tion is not always an efficient use of resources
nor does it allow for opportunities for obser-
vational learning or social interactions
through instructional integration of students
(Kamps, Walker, Locke, Delquadri, & Hall,
1990).
Direct instruction can also be conducted

in small group arrangements, defined here
as an arrangement in which instructors use
evidence-based practices to deliver instruc-
tion to a group of heterogenous or homoge-
nous learners that make up less than an
entire class but more than a single individual
(Collins, Gast, Ault, & Wolery, 1991). Gener-
ally, research involving small group arrange-
ments have included between two and five
students, with most studies including three
or four students per group (Ledford, Lane,
Elam, & Wolery, 2012). Small group instruc-
tion provides benefits to the learner not
applicable for 1:1 instruction, such as the op-
portunity to learn observationally by watching
peers engage in a behavior and the conse-
quences that follow that behavior (Bandura,
1977) and to engage with their peers.
Researchers have reported that small group
instruction can promote observational learn-
ing in students with ASD (Plavnick & Hume,
2014) and other developmental disabilities
(Collins et al., 1991). Other advantages of
small group instruction include benefits to
the staff, including efficient use of instructors’
time and instructional materials, increased
instructional time with students, and adher-
ence with the mandate of least restrictive envi-
ronments by providing instruction with peers
whenever possible (Kamps et al., 1990).

Small-group instruction has been most fre-
quently assessed for teaching sight word identi-
fication; other frequently-researched behaviors
in the literature include answering factual
questions and expressively identifying pictures
or other stimuli (Ledford et al., 2012).
Researchers have also assessed student learn-
ing of math computation, receptive identifica-
tion, play skills, spelling, and social initiations.
In small group instructional arrangements, stu-
dents often acquired additional information
via instructional feedback and observational
learning of peers’ targets and instructional
feedback (Ledford et al., 2012). Thus, small
group arrangements often led to efficient
learning, in which students learned target
behaviors and extra non-targeted information.

Ledford et al. 2012 reported that research-
ers used variety of instructional procedures
during small group instruction, including
constant time delay (CTD), progressive time
delay, simultaneous prompting, system of
least prompts, and error correction; with
CTD used most frequently. Ledford and col-
leagues did not report the extent to which
studies included high-tech instructional tools,
although several evidence-based practices
(EBP’s) incorporating technology via high-
tech mediums have been identified, such as
video-based instruction (Hong et al., 2015)
and computer-based instruction (Hasselbring
& Glaser, 2000; Mechling, 2008).

As technology continues to evolve, instruc-
tors should consider ways to effectively
incorporate instructional technology across
instructional settings. Special and general
education instructors alike use technology
to deliver instruction. With opportunities for
observational learning and limited instruc-
tional resources, educators should consider
the use of technology for group instruction
in special education. Small group instruc-
tion may result in leaner schedules of atten-
tion, reinforcement, and opportunities to
respond when compared to 1:1 direct
instruction due to a larger student-teacher ra-
tio. One benefit of technology in small group
instruction is that it has the potential to
increase opportunities to respond (OTRs);
instructors can easily create electronic instruc-
tional materials that can be downloaded,
accessed, or replicated across instructional
devices, allowing all students increased OTRs.
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Instructors may rely on response methods
such as response cards to increase OTRs for
group members (Berrong, Schuster, Morse, &
Collins, 2007). While a good tactic for increas-
ing OTRs, this method still relies on a single
instructor to provide feedback and error
correction to each student in the group.
Although research separately supports the
use of small group instruction and high-tech
tools, it is unclear whether there is sufficient
research supporting the use of technology in
small group instruction and whether this use
is associated with specific benefits such as
increased OTRs and decreased need for fre-
quent adult-provided feedback.
The purpose of this review is to evaluate

computer- and video-based technology used
in an instructional small group arrangement
of students with disabilities. Specifically, the
following questions were explored: 1) What
types of high-tech instructional materials have
researchers evaluated in small group arrange-
ments of individuals with disabilities, and
what were the effects? 2) How have research-
ers used technology to deliver or facilitate
instruction? 3) Have researchers used tech-
nology to overcome some of the limitations
of small group instruction, such as limited
opportunities to respond?

Method

The first author performed a search to iden-
tify articles using the PsycINFO and ERIC
databases. The search terms used in both
databases were (small group OR dyad OR triad)
AND (technology OR computer OR video) AND
(special education OR autism OR developmental
disability OR mental retardation OR intellectual
disability OR autism spectrum disorder). Search
limitations included availability in English;
searches were not limited to peer-reviewed
journals or specific years (all studies up to
April 2018), and included gray literature to
ensure a comprehensive review. Initially, the
researchers screened abstracts for potential
articles; authors then conducted a full-text
review of articles identified through the initial
screening to identify studies based on the
inclusion criteria (see Figure 1).
Researchers included studies based on the

following criteria: (a) instruction provided to

students receiving special education services;
(b) specific references to instruction provided
in a small-group; (c) high-tech instructional
materials (e.g., tablet, computer, video, IWB)
included as at least one independent variable;
(d) instruction was provided to pre-kindergar-
ten through 12th grade students; and (e) the
use of an experimental design to evaluate
effect. The authors defined experimental
designs as those in which researchers con-
trolled for independent variables and pro-
vided sufficient opportunities for replication
of effects. Studies that included a group of
students receiving individual instruction
simultaneously via computer (i.e., a class in a
computer lab) were excluded. A total of 14
articles met all criteria for inclusion: 11 via
the electronic database search and three via
an ancestral search.

Figure 1. PRISMA Diagram for study inclusion.
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Authors coded each single case design sepa-
rately for descriptive information, as well as
quality and rigor. For example, an article with
three multiple probe across behaviors designs
(one for each of three participants) was coded
as three separate experiments rather than a sin-
gle study. Descriptive data coded included: de-
mographic information, type of technology
used, whether the technology-based instruc-
tional materials were commercially-made or
teacher-made, topography of responses, rate of
OTRs, additional uses of the technology (e.g.,
to deliver reinforcement or prompting),
whether preference was reported, whether
observational learning and acquisition of
instructional feedback was reported, and con-
tent of instruction. Articles were coded using
the Single-Case Analysis and Review Framework
(SCARF, Ledford, Lane, Zimmerman, Chazin,
& Ayres, 2016; Zimmerman et al., 2018) to
assess the quality and rigor of each study; the
SCARF codes draw from Horner et al. (2005),
Council for Exceptional Children (2014), and
standards developed by What Works Clearing-
house (Kratchowill et al., 2010) and provide a
visual representation of the state of evidence.
Using single case design logic, scores are deter-
mined through a categorization of outcomes
and factors such as the number of demonstra-
tions of effect, presence of a sufficient number
of data points, collection of interobserver
agreement and procedural fidelity, outcomes,
and measurement of generalization and main-
tenance. Ultimately, SCARF scores summarize
quality of measurement and reporting, experi-
mental rigor, and outcomes (Zimmerman et
al., 2017). A second coder reviewed 36% of the
identified articles and collected interobserver
agreement data by separately coding the
articles for demographic information, technol-
ogy and response variables, and SCARF codes.
Overall mean interobserver agreement across
codes was 86.1% (76%–96%). Discrepancies
were identified and resolved through discus-
sions between the two coders, and all final
codes are a result of these discussions.

Results

Authors identified 14 studies, including 42
experiments and 46 participants, published
across 16 years (2001 to 2017). Of these 14

studies, 12 were published in peer review jour-
nals. At the time of the search, the remaining
two studies were unpublished dissertations
available through online databases.

Participants and Setting

Included participants spanned preschool to
high school instructional settings (age range:
3-21 years). Some studies reported only diag-
noses of participants, while others reported
special education eligibilities under which the
student received services; some included
both, and some reported multiple diagnoses
or eligibilities per participant. Reported diag-
noses and eligibilities included ASD (41%),
ID (29%), learning disability (LD) or specific
learning disability (SLD; 20%), Down Syn-
drome (DS; 15%), cerebral palsy (CP; 4%),
developmental disability (DD; 4%), signifi-
cant developmental delay (SDD; 4%), and
pervasive developmental disorder not other-
wise specified (PDD-NOS; 2%) (see Table 1
for specific participant demographics).

Instruction was delivered by the researcher
in 57% of the studies; in 14% of the studies a
researcher who also served as the regular
primary instructor for the participants (e.g.,
their classroom teacher) implemented instruc-
tion. The remaining 29% of studies did not
specify the instructional agent. Instruction
most often occurred in participants’ typical
instructional setting, such as self-contained
(29%) and resource classrooms (7%) in a pub-
lic elementary school, university-sponsored
high school transition programs (29%), or
university-based education settings (14%); it
sometimes occurred in university-based or pri-
vate practice clinics (14%), or the participants’
home (7%).

Effects of Technology-Facilitated SGI

The studies employed a variety of single-case
designs, including multiple probe designs
across behaviors (64%) or participants (7%),
multiple baseline designs across participants
(14%) or behaviors (7%), and an adapted
alternating treatment design (7%). These
designs were used to evaluate the effectiveness
of high-tech instructional tools on skills in the
areas of literacy (reading comprehension,
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spelling, sight word identification, phonemes,
letter sounds), leisure (gaming skills, group
games), social skills (social engagement, com-
municative turn taking), and independent liv-
ing skills (completion of classroom activities,
self-help skills), as well as on-task behavior.
Across the 14 studies, 42 independent

experiments were identified and evaluated
through SCARF. Ninety-three percent of
experiments met criteria as high quality (i.e.,
on a range of 0–4 points in categories of
quality and rigor of the study, generalization,
and maintenance, a score above 2). Of those,
most (77%) demonstrated consistent positive
effects and 23% demonstrated evidence of
minimal or negative effect. Seven percent of
studies were determined to be of low quality
(i.e., score below 2), all of which met criteria
for low quality evidence of positive effects.
The SCARF protocol also allows researchers
to analyze the quality and rigor of the
designs’ outcomes in terms of generalization
and maintenance. For generalization, 52%
of experiments indicated high quality evi-
dence of positive effects for generalization,

43% indicated positive effects with moderate
quality of measurement (i.e., a score of
exactly 2), 2.5% indicated high quality evi-
dence of minimal or negative effects, and
2.5% indicated minimal or negative effects
with moderate quality of measurement. Spe-
cifically, generalization was measured across
materials, instructors, settings, and/or tasks
across all studies, and 14 of the designs meas-
ured consistent positive effects shown via
measurement in the context of the design.
Finally, for maintenance, 36% of experi-
ments indicated high quality evidence for
positive effects, 14% indicated low quality
evidence of positive effects, 7% indicated
positive effects with moderate quality of mea-
surement, 5% indicated high quality evi-
dence of minimal or negative effects, and
38% indicated low quality evidence of mini-
mal or negative effects. Specifically, 62% of
the experiments evaluated some degree of
maintenance, with 14% measuring mainte-
nance at least one week but less than one
month after completion of the study and
26% measuring maintenance one or more

TABLE 1

Demographic Information of Participants

Study
Number of
Participants

Age
(in years)

Diagnosis/
Eligibility Skill

Ashmeade, 2016 3 13–15 ASD Social Engagement
Campbell et al., 2009 3 5–6 LD Letter Sounds
Cattik et al., 2017 4 3–6 ASD Online Gaming
Chai, 2017 3 4–5 SLD, DD RI Phonemes
Jozwik et al., 2017 4 9–10 SLD, LD Reading Comprehension
Kourassanis et al., 2015 2 5–6 PDD-NOS, ASD Play Skills – Group Game
Mechling et al., 2007 3 19–20 MoID, DS, CP Reading/Matching Sight

Words
Mechling et al., 2008 3 19–21 MoID, DS, CP Reading Sight Words
Norman et al., 2001 3 8–12 DS, MoID, iMiID, ASD,

ADHD
Daily Living Skills

Ozen et al., 2012 3 9 ASD Play Skills – Role Playing
Ozen et al., 2017 4 5–6 ID, DS, ASD Daily Classroom Activities
Purrazella et al., 2013 3 18–20 ASD, MoID, CP Spelling/Reading
Shepley et al., 2016 3 4–6 SDD, ASD Sight Words
Therrien, 2016 5 4–5 ASD, ID, DD Communicative Turn Taking

Note. ASD ¼ autism spectrum disorder; LD ¼ learning disability; SLD ¼ speech and language delays; DD ¼
developmental delays; PDD-NOS ¼ pervasive developmental disorder not otherwise specified; MoID ¼ moder-
ate intellectual disability; DS ¼ Down syndrome; CP ¼ cerebral palsy; MiID ¼ mild intellectual disability;
SDD ¼ Significant Developmental Delay; ID ¼ intellectual disability.
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months after the completion of the study.
Fifty-five percent of designs reported mainte-
nance data that maintained outcomes similar
to intervention levels; 38% did not measure
or report maintenance.
SCARF data visually represent experiments’

overall quality and rigor and outcomes, allow-
ing researchers to evaluate potential patterns
in interventions and positive or negative out-
comes. Of the 42 experiments, 14 created a
cluster of data points that represented experi-
ments with high quality and rigor that also
yielded positive outcomes. Across these 14
experiments, researchers found no discern-
able pattern of intervention, participant char-
acteristics, or target skills. The experiments
with the most positive outcomes included
studies evaluating IWB, televisions, laptops,
and tablets as a means of delivering instruc-
tion. Similarly, experiments with high quality
and rigor but with negative outcomes also
spanned characteristics, including experi-
ments that evaluated television, tablets, and
IWB.

Touchscreen Technology

Skills and materials. Sixty-five percent of
studies evaluated the use of touchscreen tech-
nology in small group instructional settings.
These studies examined IWB (36%) and tab-
lets (29%) as mediums of delivering instruc-
tion (see Table 2). Across the studies, this
subset of high-tech instructional tools was used
with individuals in preschool, elementary, and
high school transition program settings to
facilitate instruction in literacy (e.g., letter
sounds, phonemes, building sentences, read-
ing and matching sight words, and spelling),
social (e.g., social engagement, communica-
tive turn taking) and leisure (e.g., gaming)
skills (see Table 3).
To support instruction, 89% of the touch-

screen technology studies incorporated addi-
tional software into the design of instructional
materials, including PowerPoint (67%) and edu-
cational applications, or “apps” (22%). The final
study included the use of an IWB to access web-
based educational games. Of the supplemental
technology tools, most were designed by instruc-
tors or researchers (e.g., designed the Power-
Point presentations, designed an app; 79%).

Others used commercially-designed applications
or web-based games (21%).

Responding and prompting. Of the touch-
screen technology studies, nearly half (44%)
incorporated the unique features of the tech-
nology into response topographies by asking
students to respond via interaction with the
touchscreen interfaces of the tablets or IWB.
The touchscreen technology was more com-
monly utilized with tablets (75% of studies
using tablets) than with IWB (20% of studies
using IWB). The remaining studies evaluating
touchscreen technology required response
topographies including expressive identifica-
tion (e.g., saying the answer without physically
interacting with the technology; 55%), recep-
tive identification (e.g., pointing to the cor-
rect answer without using the touch screen
features; 22%), or performing a specific
action (e.g., completing the steps of a task
analysis targeted during or directly after
instruction; 11%). Some studies incorporated
multiple topographies of responding, such as
teaching different skills that required both ex-
pressive and receptive identification, or
receptive identification and incorporation of
touchscreen features. Additionally, of the
nine studies evaluating touchscreen technol-
ogy, 88% paired the technology with response
prompting strategies or as methods of deliver-
ing prompting, including CTD (56%), for-
ward chaining (11%), graduated guidance
(GG, 11%), and video modeling (VM, 11%).

Other Technology Mediums

Skills and materials. The remaining 35% of
studies identified in the search evaluated the
use of laptops (7%), videos (21%), and etext
technology (7%) in delivering instruction to
individuals in small group instructional set-
tings. Studies evaluated these alternative
mediums of high-tech instruction across indi-
viduals in preschool and elementary settings,
as well as university and applied behavior
analysis (ABA) centers, for instruction in lit-
eracy (e.g., reading comprehension) and
daily living (e.g., play skills, daily classroom
activities) skills. Several supplemental tech-
nology tools were used to complement the
delivery of instruction. For all three studies
that used video technology, the videos were
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displayed on a television via either an applica-
tion on the television (e.g., YouTube) or
VHS. The study that delivered instruction
with a laptop used a researcher-designed
PowerPoint presentation. The study evaluat-
ing etext technology used unique features
such as electronic sticky notes, web-linked
dictionaries, mind-mapping applications, and
blogging sites to enhance reading compre-
hension instruction; however, the study did
not specify on what type of device the tools
were used. Of these studies, 80% utilized
teacher-made materials, including all video-
based studies and a study evaluating Power-
Point presented on a laptop; one study used
commercially-available applications along
with etext technology.
Responding and prompting. Learners across

studies were primarily required to respond
by performing the steps of a task (e.g., com-
pleting the steps of a group game; 50%), but
were also asked to respond expressively
(17%) and receptively (17%). Half of the
studies evaluating non-touchscreen technol-
ogy combined instructional technology with
response prompting procedures. Ozen et al.
(2017) paired simultaneous prompting (SP)
with PowerPoint displayed on a laptop to
facilitate instruction of common objects and
their location/function. Norman, Collins,
and Schuster (2001) paired CTD and video
modeling with a VHS video for instruction of
self-help skills. Additionally, Kourassanis,
Jones, & Fienup (2015) incorporated video
modeling for instruction of group childhood
games.

Technology as Instructor

To evaluate the efficacy of using technology
to fill the many roles of teachers, authors
coded for the use of technology to provide 1)
reinforcement for attending and/or respond-
ing, 2) error correction, 3) response prompt-
ing (e.g., using technology to incorporate
CTD or SP into instruction), 4) attentional
cues, and 5) to collect data on responding.
Although each of the above features may have
been programmed by the researcher or in-
structor, they were delivered without the
facilitation of the instructor during sessions.
Of the 14 studies, 14% used technology to

deliver reinforcement contingent on correct
responding, all of which was used with
touchscreen technology (iPad and IWB).
Reinforcement was delivered in the form of
animated characters, sounds, and descriptive
verbal praise automatically delivered by the
technology when the correct response was
selected. Twenty-one percent of studies used
technology to provide error correction by ei-
ther providing the correct answer or prevent-
ing the participant from progressing if an
incorrect answer was selected. Similarly, 21%
of studies programmed technology to pro-
vide response prompting, including forward
chaining, constant time delay, and simultane-
ous prompting in the form of video model-
ing. All other studies either relied on the
instructor to deliver response prompting
strategies or did not incorporate response
prompting into instruction. Seven percent of
studies used technology to provide an atten-
tional cue in the form of a welcome message
that required an attention response before
starting the instructional session. No authors
reported using the technology that delivered
instruction to collect data on participant
responding. Over half of the studies reviewed
did not use the target technology to provide
reinforcement, error correction, response
prompting, attentional cues, or to collect
data (57%). Of the 14 studies, only one study
used the technology for instruction as well as
multiple instructional features. In 2017, Chai
used an iPad tablet and a downloaded educa-
tional app created by the researchers to
deliver instruction in phonemes, as well as
to provide reinforcement, error correction,
response prompting (CTD), and attentional
cues.

Authors of many (67%) studies reported in-
formation on how many opportunities each
student had to respond within a session,
which ranged from a single opportunity to up
to 21 opportunities a session. However,
authors did not always report rates of
responding or enough information to calcu-
late rates of responding, so these cannot be
directly assessed. Additionally, none of the
studies compared the OTRs during group
instruction to OTRs in a 1:1 instructional set-
ting. Over half of studies (60%) measured
and found successful observational learning,
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but few (20%) incorporated and measured ac-
quisition of instructional feedback.
Of the 14 studies examined, only one com-

parison study was included in the review. Mech-
ling and colleagues compared instruction of
sight words delivered via IWB technology and
flash cards (Mechling, Gast, & Thompson,
2008). Researchers found little difference
between the two methods of instruction delivery
for both rate of acquisition and errors. How-
ever, participants had a higher rate of observa-
tional learning in the IWB condition, which the
authors attributed to presenting the target
words on a large screen for the entire group.

Social Validity

Three of the 14 studies (21%) reported partic-
ipant feedback concerning the technology
used to deliver instruction. One study asked
participants if they preferred the IWB technol-
ogy to a comparison delivery method (flash-
cards); two participants favored the IWB
technology, while the third provided varied
responses. The remaining two studies did not
provide formal opportunities for participant
preference assessments but reported informal
feedback from participants concerning the
technology used to deliver instruction. In these
studies, participants reported “moderate to
high satisfaction” with the technology and that
they enjoyed using it “because they were good
at it” (Chai, 2017; Jozwik & Douglas, 2017).
One factor produced by SCARF is a measure

of social validity, evaluated through reports of
feasibility, psychometric data, blind data collec-
tors, normative comparisons, use of typical envi-
ronments. Nine studies (64%) reported
feasibility of interventions through interviews
and surveys. Of the 14 studies, only one
reported psychometric data for interviews or
questionnaires used, and none reported norma-
tive comparisons or data collectors blind to the
dependent variables of the study. Most studies
(93%) reported the use of typical environments
or the use of indigenous implementers.

Discussion

The purpose of this review was to evaluate the
incorporation of high-tech instructional tools
into small group instruction. Specifically,

researchers examined how that technology
might contribute to instruction, what type of
technology has been used in the context of
small group instruction, and how students
used the technology to respond. To explore
these questions, studies were reviewed which
included instruction of a skill to students with
special education services, with small group
instructional arrangements that incorporated
the use of high-tech instructional materials as
the independent variable. Most experiments
used rigorous designs and yielded high qual-
ity evidence, and 86.4% of designs yielded
positive outcomes. Studies included in this
review spanned settings (home, clinic, and
school), age (preschool to high school transi-
tion programs), and populations (individuals
with ASD, ID, LD, among others), all with
results that indicated some degree of success
in using high-tech tools to facilitate instruc-
tion in small group settings. Experiments that
yielded both the most positive outcomes and
negative outcomes spanned interventions,
suggesting that one technology-based inter-
vention for delivering instruction in small
groups may not be best for every student, and
idiosyncratic factors should be considered for
each specific case when designing instruction.

In 2012, Ledford reviewed literature on
small group instruction and the use of response
prompting procedures. In that review, the
authors reported that 45 of 47 studies (96%)
taught skills that required a vocal or signed
response (Ledford et al., 2012). The current
review found that a considerably smaller per-
centage of studies (47%) required an expres-
sive response from learners. This may suggest
that by incorporating technology and the
unique features it provides (e.g., large screen,
programmed consequences for each response,
supplemental materials like PowerPoint and
applications), learners who require a receptive
response due to physical or developmental dis-
abilities may be more easily incorporated into
small group instruction (e.g., students do not
vocally imitate a correct response may be more
easily included in small groups when high tech
instructional materials are used).

Data revealed that instructors did not
generally take advantage of the unique fea-
tures high-tech tools which might simplify a
teacher’s role during instruction, such as
touchscreen technology and programs that
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can be programmed to provide error correc-
tion or prompting without the direct action
of an instructor. For example, although 65%
of studies evaluated technology that had a
touchscreen component, only 29% of studies
incorporated the touchscreen technology
into response topographies. Furthermore,
only 20% of studies using an IWB used the
interactive features; however, SMART Boards
alone are installed in over 3 million class-
rooms worldwide and therefore are a widely
accessible high-tech tool, despite their high
price tag (SMART Technologies, 2018).
Using technology solely as a means of present-
ing stimuli may be a purposeful decision
made by instructors. However, these data may
also indicate that trainings or tutorials may
need to be implemented so that the features
of this technology are used to maximize bene-
fit while improving feasibility and reducing
the need for human instructors to perform all
components of each instructional trial (e.g.,
present stimulus, prompt responses, provide
consequences, and collect data).

Future Research

Technology offers many benefits to educa-
tional settings, including presenting stimuli,
providing corrective feedback and praise,
and mediating instruction. Most studies in
the present review included technology only
as the medium for presenting stimuli. Future
research should also consider exploring solely
technology-mediated instruction. Many stud-
ies evaluated in this review utilized response-
prompting strategies such as time delay or
physical prompting procedures. However,
many of these strategies were implemented by
the instructor; future research should explore
the efficiency and social validity of embedding
these strategies within the instructional tech-
nology tool used to deliver the instruction.
This avenue may also be expanded by explor-
ing the use of instructional technology, specif-
ically the use of computer-based technology
such as tablets and IWB, in fulfilling other
traditional roles of instructors. This may
include corrective feedback, as mentioned
above, as well as data collection and providing
differentiated instruction for heterogenous
small group instruction.

Finally, future research should explore com-
parisons of high-tech instructional tools to
more traditional, low-tech methods of instruc-
tion. Of the 14 studies evaluated, one study
compared the use of high-tech tools to deliver
instruction to another method of instruction
(e.g., flash cards; Mechling et al., 2008). While
effective, these high-tech tools may be costly to
purchase, repair, or replace. Future research-
ers should focus on comparing high-tech
instructional tools to other modes of instruc-
tion, like Mechling et al. (2008), to determine
the efficacy of using these tools in instruction
and justify up-front financial obligations.
Research may focus on high-tech tools’ efficacy
and rate of instruction as compared to low-
tech modes of instruction delivery, as well as
other important features of instruction such as
learner attention and on-task behavior, saving
time and resources in preparing and present-
ing materials, and rate of instruction.

These studies have laid the groundwork for
evaluating instructional technology in small
group settings to facilitate the instruction of
individuals who receive special education serv-
ices. As new technological mediums continue
to develop, research should continue to evalu-
ate the effectiveness of these mediums in
delivering and facilitating instruction.
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Effects of Enhanced Milieu Teaching with Book Reading for
Children with Autism Spectrum Disorder

Sunyoung Kim and Veronica Y. Kang
University of Illinois at Chicago

Ragan H. McLeod
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Abstract: Children with autism spectrum disorder (ASD) often exhibit difficulties with acquisition of language
and social skills. In this study, the authors evaluate the effects of Enhanced Milieu Teaching (EMT) combined
with book reading to teach vocabulary words to young children with ASD during play. Replicating the study
procedures of McLeod, Hardy, and Kaiser (2017), two young children with ASD participated in the play-based
EMT intervention with book reading three to five times a week. Results indicated that the use of the EMT with
book reading was effective in teaching five target words to each child and the obtained language skills were
maintained at high levels. After intervention, the parents reported high satisfaction and expectation of long-
term benefits of the intervention. Implications for practice and research are discussed.

The development of early language skills is
crucial for children, considering their relation-
ship to children’s overall as well as long-term
development (Coyne, Kame’enui, & Simmons,
2001; National Early Literacy Panel, 2008). She-
vell and colleagues (2005) reported that lan-
guage delays in preschool are associated with
delays in gross motor skills (30%), communica-
tion (80%), and socialization (20%) in Grade
1, and that half of these children present delays
in more than one area. Early language abilities
also play an important role in the long-term
language development and literacy skills
needed in the academic environment (Dickin-
son & Porche, 2011; Rescorla, 2009; Tabors,
Snow, & Dickinson, 2001). Rescorla (2009)
found that early vocabulary development also
had a significant impact on vocabulary and
grammar skills in high school. The consistent
findings on the relationship between early lan-
guage skills and other developmental domains
call for early exposure to appropriate learning
opportunities to support young children who
are presenting delays, or risks for delays, in
language.
Children with autism spectrum disorder

(ASD) often experience significant difficulties

in learning language and functional communi-
cation skills, because of limited spoken lan-
guage and vocabulary knowledge (American
Psychiatric Association, 2013; Bosseler & Mas-
saro, 2003). Delays in language development
often affect development in other domains
such as social, emotional, and play skills. Vocab-
ulary knowledge and its acquisition are the key
components of early language acquisition and
competency (Bosseler & Massaro, 2003), so
interventions for early language and communi-
cation skills would be beneficial for the overall
development of children with ASD.

As an evidence-based strategy, Enhanced
Milieu Teaching (EMT) has been known as a
naturalistic and play-based language interven-
tion targeting vocabulary development for
children. EMT has been often used for chil-
dren who show delayed or emerging linguistic
development (e.g., using mean length of
utterance [MLU] fewer than 3.5; Hancock,
Ledbetter-Cho, Howell, & Lang, 2016). EMT
is used to increase the diversity, frequency,
complexity, and generalizability of communi-
cation, and the EMT components are deliv-
ered sequentially through a least-to-most
prompting sequence (Kaiser & Hampton,
2017; McLeod, Hardy, & Kaiser, 2017).

Environmental arrangement of selected
play materials is used in EMT interventions to
increase the child’s engagement and interests
(Kaiser & Hampton, 2017). Increasingly sup-
portive prompts are then provided to support
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the child’s use of targeted language. The least
supportive prompt is time delay, such as elicit-
ing language from the child by pausing in the
middle of a predictable play sequence, with-
holding materials with an expectant look,
presenting an activity requiring adult’s assis-
tance, or presenting fewer of the necessary or
desired materials. Increasingly supportive mi-
lieu teaching prompts include open-ended
questions, providing choices, and mand model
(e.g., “say ‘ball’”). Expansions are also used by
the interventionist to expand on the child’s
language by adding a word or a phrase, pro-
moting the use of diverse forms of language.
Through these multiple steps, young learners
can be supported to use more diverse and
complex forms of language.
The current research on EMT has been

with young children with disabilities such as
Down syndrome (DS; Hemmeter & Kaiser,
1994; Kaiser & Hester, 1994; Wright, Kaiser,
Reikowsky, & Roberts, 2013), ASD (Hancock
& Kaiser, 2002; Kaiser, Hancock, & Nietfeld,
2000; Kasari et al., 2014), and language delays
(Hancock, Kaiser, & Delaney, 2002; Peterson,
Carta, & Greenwood, 2005). In addition, vari-
ous natural agents such as therapists (Han-
cock & Kaiser, 2002; Kaiser & Hester, 1994;
Kaiser et al., 2000; Kasari et al., 2014), teach-
ers (Hancock et al., 2002; Olive et al., 2007),
and parents (Peterson et al., 2005) have suc-
cessfully utilized EMT to teach language to
the children. For example, Hemmeter and
Kaiser (1994) explored the effects of parent-
mediated EMT on the use of three target vo-
cabulary words (e.g., “more”, “help”, “go”) in
preschool children with developmental delays
and reported an improvement in the number
of children’s spoken words or utterances. Sim-
ilarly, a study by Hancock and Kaiser (2002)
involved children with ASD receiving the
EMT intervention. After the intervention with a
therapist, the complexity and diversity of the
children’s language increased. The involvement
of various adult models, including teachers,
trained professionals, and parents, has been
shown to be effective in supporting the early
language development of children with a wide
range of special needs.
In more recent research, EMT was com-

bined with a different intervention strategy to
meet participants’ diverse learning needs and
also to boost its effects on children’s learning.

For example, Wright et al. (2013) combined
EMT with Joint Attention, Symbolic Play, and
Emotional Regulation (JASPER) to teach spo-
ken and sign languages to young children
with DS. Their findings suggest that parent-
and therapist-led interventions were success-
ful in introducing language to preschool
children with DS. Another recent study by
McLeod et al. (2017) combined an age-
appropriate activity, book reading, with
EMT to teach target vocabulary words to the
participants. Two 3-year-old African Ameri-
can boys from low socioeconomic status
households participated in approximately
fifty 20- to 30-minute therapist-led EMT with
book reading sessions daily in the partici-
pants’ preschool. Book reading, as a part of
the EMT intervention package, played an
important role in introducing the target
words, play themes, and play materials. The
purpose of book reading was to prime
the children with the target words before the
play sessions with the interventionist’s EMT
prompting. Using a multiple probe single case
design, a total of 15 words (five words per play
theme for three play themes) were targeted
for each child during the intervention, and the
number of unprompted uses of target words
increased after the introduction of EMT with
book reading. The findings suggested that
EMT with book reading was successful in
improving language skills of children with mul-
tiple risk factors and in need of language
support.

This study replicated McLeod et al. (2017)
that examined EMT combined with book read-
ing, with a focus on the use of the intervention
with children with ASD. While previous stud-
ies have shown challenges in the vocabulary
development of children with ASD (American
Psychiatric Association, 2013; Bosseler & Mas-
saro, 2003), there is no research on the use of
the EMT combined with book reading with
this population. As book reading is shown to
be a natural and age-appropriate activity to
introduce new skills to children with ASD
(Bellon, Ogletree, & Harn, 2000; Williams et
al., 2002), the current study evaluated the
effects of EMT with book reading on the vo-
cabulary knowledge of two children with ASD.
The following research questions guided the
study: (1) Is there a functional relation
between the use of EMT combined with book
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reading and the number of target vocabulary
words used by two children with ASD? (2)
What level of support (i.e., prompt) did chil-
dren require across intervention sessions to
use the targeted vocabulary words correctly?
And (3) To what extent do parents of children
with ASD, as direct stakeholders, acknowledge
the social validity of EMT with book reading?

Method

Participants

Participants included two children with ASD
whose ages were 3 and 6 years. Both were
U.S.-born Korean Americans with English as a
dominant language. Reflecting the children’s
dominant language, participants were taught
to use the target words in English, and all ses-
sions were conducted in English.
Jo. He was a 3-year-old boy diagnosed

with ASD (mild to moderate symptoms of au-
tism by Childhood Autism Rating ScaleTM,
Second Edition [CARS�2; Schopler & Van
Bourgondien, 2010]) by a primary care pro-
vider independent from the research study
prior to his participation in the study. Jo
attended a half-time preschool after graduat-
ing from an early intervention program.
According to his recent Early Intervention
(EI) discharge report, Jo’s expressive com-
munication skills showed a delay of 25% �
his developmental age for expressive com-
munication was 24 months, compared to his
chronological age of 32 months at the time
of testing (Hawaii Early Learning Profile;
HELP; Warshaw, 2006). Jo’s receptive com-
munication skills also showed a delay of
30%, with the developmental age of 23
months. He typically used two to three words
per utterance (e.g., “Grandpa does”, “Come
here”, “What happened?”, “my turn”). Jo
often used vocalizations to express excite-
ment during play, and presented a parallel,
or independent, play with a specific set of
toys and play routines. He imitated others’
speech frequently and put his hand in his
mouth and sucked it when he was upset.
Sol. He was a 6-year-old boy with ASD in

the moderate range according to the clinical
impression and interpretation of the results
from the Autism Diagnostic Observation

Schedule�2 (ADOS� 2; Lord et al., 2012) on
his school district diagnostic report. His score
for overall language skills on the Clinical Evalua-
tion of Language Fundamentals®�Preschool�2
(CELF®�Preschool�2; Semel, Wiig, & Secord,
2004) was 55, which was in the 0.1 percentile for
his age (a standard score between 85 and 115
were considered average). His receptive lan-
guage was at a scaled score of 9 (in the 37 per-
centile for his age), and his expressive language
was at a scaled score of 2 (in the 0.4 percentile
for his age). Both the ADOS-2 and the CELF-
2 were conducted by a clinician during a
school district evaluation. According to his
most recent Individualized Educational Pro-
gram (IEP) report, his spontaneous lan-
guage consisted of short utterances and
simple two-words phrase (e.g., “my turn”)
along with some stereotyped or idiosyncratic
utterances (e.g., repetitive use of “Whoa”
and some stereotyped or unusual phrases).
He spoke loudly when he was excited and
imitated others’ speech frequently. Sol used
a few gestures with vocalizations such as wav-
ing his hand or bowing his head as he said
“hello” or “goodbye” and exhibited unique
sensory interests such as sniffing and peer-
ing at toys, as well as interests in highly spe-
cific topics and repetitive behaviors.

The study procedures were reviewed and
approved by the Institutional Review Board of
a university. The participants were recruited
by contacting non-profit organizations and
church communities in the Midwest region of
the US. The two participants joined the study
after the researchers received parental per-
mission and the children’s assent. All names
are pseudonyms.

Setting and Materials

The setting for all study procedures were the
living rooms of the participants’ homes. Par-
ticipants’ mothers and additional family
members such as fathers or siblings were not
prevented from observing or playing with
the participants during the sessions.

In order to select and prepare the interven-
tion materials, information on the children’s
developmental stage, preferences, and famili-
arity with the toys were obtained from a direct
observation and parent report, prior to probe
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sessions. The interventionist (second author)
and the parents reviewed a list of potential
play themes, target words, and book texts,
which were developed to train teachers to
implement EMT in a randomized control trial
study by Kaiser et al. (2010) and also used in a
previous study by McLeod et al. (2017). The
list consisted of 20 potential play themes (e.g.,
trucks and blocks, playdoh faces), 10 to 15
potential target words (e.g., knock down,
build, make, put, rock, block) for each play
theme, and 8- to 10-sentence-long book texts
for each theme. The interventionist and
parents identified play themes of their child-
ren’s preferences that matched their play
and language skills. For each participant,
three play themes and sets of toys, and five
target words per play theme were selected.
Parents confirmed that their children did
not know or use the selected five target
words. Then, researchers completed a direct
assessment by showing the object or picture
corresponding to the selected word and ask-
ing questions (e.g., What is this?, What is
she/he doing?). The children did not use
the selected words in their answers. The
researchers also conducted direct observa-
tions of the participants playing with the
selected toys to confirm that the materials
reflected the children’s preferences and cur-
rent levels of play and language.
The interventionist then created a picture

book by directly using the book texts from the
studies by Kaiser et al. (2010) and McLeod et
al. (2017). Books were created for each play
theme and participant, and included the tar-
get words. Relevant images were collected
from an online search engine to create an 8.5
x 11 inch, landscape-oriented, and double-
sided picture book using Microsoft Power-
Point. Each picture book had a title page and
was seven to eight pages long, with sentences
that included the target words. Table 1
presents the list of three toy sets and five tar-
get words for each participant. Three to five
sessions took place per week over three
months. Each session lasted approximately 10
minutes during probes and follow-ups, and 15
minutes during the intervention when book
reading was implemented prior to the play-
based EMT session. T
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Response Definitions and Measurement Procedures

The procedures and definitions of dependent
variables (DVs) were replicated from McLeod
et al. (2017). The DV of the study was the
unprompted utterance of target words during
the 10-minute session. Researchers measured
the number of words used out of the five tar-
get words in each ten-minute session. Reflect-
ing the EMT strategies, a child’s unprompted
use of a target vocabulary word was measured
in the following situations (McLeod et al.,
2017): (1) child’s spontaneous use of a target
word without any adult usage of, or prompts
for, the word, (2) child’s use of a target word
within three seconds after adult’s use of the
target word during a naturalistic, non-
prompting conversation, (3) child’s use of a
target word within three seconds after a time
delay, or (4) child’s use of a target word
within three seconds in response to an
adult’s open-ended question that does not
include the target word (e.g., “What do you
want?”, “Where does it go?”). The children’s
unprompted usages of target words were
considered valid when they were contextu-
ally correct or relevant (e.g., referring to the
accurate materials or action). As the primary
focus was the participant’s unprompted use
of each target word, the results in Figures 1
and 2 visually present how many target
words were used unprompted.
To measure the levels of support or prompt-

ing the children needed before using the tar-
geted vocabulary words across intervention
sessions, the ratio of correct unprompted use
in each intervention session was reported. As
this study operationally defined the ‘correct’
unprompted use of target words as four types
(i.e., spontaneous use, children’s natural use af-
ter adult’s use, time delay, and open-ended
question), children’s uses of target words after
a choice question or a mand model were not
considered as correct unprompted uses. Each
child’s specific ways of using the target vocabu-
laries without prompting were compared. The
ratio was calculated by dividing the number of
unprompted target words used after one strat-
egy (e.g., time delay) by the total number of
unprompted target words used in each session
(i.e., all four types). To make this calculation,
the frequency of unprompted target words

used with each prompt level in each session
was recorded.

Prior to the initial probe session and after
the final follow-up session for each partici-
pant, the Preschool Language Scale, Fifth Edi-
tion (PLS�5; Zimmerman, Steiner, & Pond,
2011), was administered by the interventionist
to collect pre- and post-intervention measures
of expressive communication and auditory
comprehension in order to report the possi-
ble impact of treatment on the children’s gen-
eral language development over the three
months of intervention. The first author was
present to collect data. Data were separately
collected by the first and second author
(interventionist) and compared after the
assessment. The interobserver agreement was
100%. The administration of the PLS�5 took
45 to 90 minutes for each child.

Design and Experimental Conditions

A multiple probe design across stimuli (sets
of play materials) was used and the proce-
dures were repeated across the two partici-
pants (Gast, Lloyd, & Ledford, 2014). Per
methodological rigor, at least three stable
probe data in a tier for each participant were
observed before the introduction of the inde-
pendent variable (IV). The IV was introduced
in a staggered way to demonstrate the experi-
mental control in each tier. The criterion for
acquisition was set as the child’s unprompted
usage of each target word at least once during
a 10-minute play session for two consecutive
sessions (McLeod et al., 2017).

Probe. During probe sessions, the inter-
ventionist and participant played with the des-
ignated set of toys for 10 minutes in the
designated play area. Natural conversation
occurred within the context of play; there-
fore, open-ended questions that did not
include or were not related to the target
vocabularies were used by the interventionist
naturally during play (e.g., What do you
want?). Other EMT strategies (i.e., time delay,
choice questions, and mand modeling) were
not used and the interventionist did not use
the target words during the probe. The pic-
ture books were not introduced. If the child
pointed to or verbally requested for a toy or
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Figure 1. Number of target words used without prompting in a 10-min interval by Jo.
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activity, the interventionist allowed access to
the toy or activity.
Intervention. The children participated in

the EMT session paired with book reading with a
designated set of toys. Book reading occurred

prior to the 10-minute EMT-based play and the
participant was positioned next to the interven-
tionist, who read aloud the picture book related
to the play theme, the toy set, and the target
words. During the book reading, prompts or

Figure 2. Number of target words used without prompting in a 10-min interval by Sol.
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reinforcement for the use of target words were
not provided. If the child commented on, or
pointed at, the image or text in the picture book,
the interventionist responded simply by saying
short phrases such as “I see” or “That’s nice”.
The EMT procedures were adopted from

McLeod et al. (2017). During the 10-min play-
based EMT sessions, the interventionist
allowed the child to choose toys or activities
of preference within the designated toy set.
The interventionist taught the five target
words in two ways. First, the interventionist
used each target word in a conversation at
least two times for natural exposure to the
words and to allow the participant to inde-
pendently use the words after the adult’s use.
For example, when the child was playing with
a block, the interventionist said “block.” Sec-
ond, the interventionist used a sequence of
EMT strategies (time delay, open-ended ques-
tion, choice question, and mand model)
using the system of least-to-most-supportive
prompts at least once for each word, with 3-
second intervals between the prompts.
For example, when the child is stacking

blocks and looking or reaching for more
blocks, the interventionist waited for approxi-
mately 3s to see if the child will say “block”
spontaneously. If the child did not use the
word, the interventionist then withheld the
blocks and waited 3 s to see if the child will
say “block” to request (time delay). If the
child did not use the word, the interventionist
asked, “What do you want?” and waited 3 s
(open-ended question). If the child did not

use the word, the interventionist asked, “Want
block or car?” and waited 3 s (choice ques-
tion). If the child did not use the word, the
interventionist said, “Say block” and waited 3s
(mand model). If the child did not use the
word after a mand model, the interventionist
verbalized “block” and allowed access to the
block. If the child said “block” at any point
during the sequence, the interventionist
allowed access to the block immediately, and
expanded on the child’s language (e.g.,
“Block, red block”). Table 2 lists the types of
the EMT strategies, their definitions, and
examples. When the child used five targeted
words at least one time during the 10-min
play for two consecutive sessions, the child
moved onto the follow-up phase.

Follow-up. No EMT strategies were used
during the 10-min play. The book was not read
prior to the 10-min play. The materials and
procedures for follow-up were identical to
those of the probe. Once a child met the crite-
rion in one tier, the intervention was with-
drawn, and follow-up was measured to evaluate
the sustainability of the treatment effects.

Interobserver Agreement

The second author was the primary data coder.
Over 34% of each child’s videotaped sessions
in each condition were observed by the first
author to ensure the reliability of data collec-
tion. Considering that the DV of interest was
the number of different unprompted target
words used (i.e., spontaneous usage, usage

TABLE 2

Types, Definitions, and Examples of EMT Strategies

Strategy Definition Example

Time delay Interventionist creates a situation where child is
likely to request a material or action, makes
animated eye contact with child, and waits.

Interventionist holds a block in
her hands and waits for child
to communicate.

Open-ended
question

Interventionist asks an open-ended question to
elicit child to communicate in the form of an
answer to the question.

“What do you want?”, “What do
we do now?”, “Where does it
go?”

Choice question Interventionist asks a choice question (e.g. with two
options) to elicit child to communicate in the
form of answer to the question.

“Do you want block or truck?”,
“Does it drive or fly?”

Mand model Interventionist tells child to say the target word or
phrase to communicate.

“Say ‘Inside’.”
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after time delay, usage after an open-ended
question, usage after adult’s naturalistic, non-
prompting modeling) during the session, IOA
was calculated based on the coders’ identifica-
tion of the number of unprompted target
words used during the session. IOA was com-
puted by the total number of agreements di-
vided by the total number of agreements plus
disagreements, then multiplied by 100. The
mean reliability across children and conditions
was 100%.
Additionally, IOA for the ratio of the four

types of unprompted use of target words in
each intervention session was calculated by the
total number of agreements in each type di-
vided by the total number of agreements plus
disagreements, then multiplied by 100. For Jo,
34.78% (n ¼ 8) of intervention sessions were
observed and the IOAs for (1) spontaneous
usage, (2) usage after the adult’s usage of the
word in a conversation, (3) usage after time
delay, and (4) usage after an open-ended ques-
tion were 94% (range ¼ 80�100%), 98%
(range ¼ 80�100%), 100%, and 100% respec-
tively. For Sol, 35% (n ¼ 7) of intervention ses-
sions were observed and the IOAs were 97.8%
(range ¼ 80�100%), 100%, 100%, and 97.1%
(range ¼ 80�100%) respectively.

Procedural Fidelity

Procedural fidelity was measured at the end
of all sessions by the interventionist using the

criteria adopted and modified from McLeod
et al. (2017). The criteria for each condition
are presented in Table 3. Procedural fidelity
was calculated by dividing the number of
completed steps by the sum of the number of
completed and incomplete steps, and then
multiplying by 100. The average procedural
fidelity score during probe was 96.43%
(range ¼ 75–100%) for Jo, and 97.22%
(range ¼ 75–100%) for Sol. The procedural
fidelity of 75% was due to a procedural error
during probe as the interventionist used a tar-
get word once. The average procedural fidel-
ity during intervention and follow-up were
100% for both Jo and Sol.

Social Validity

To measure the social significance of inter-
vention and outcomes, parents were asked to
complete a questionnaire at the end of the
study. The first author adopted and modified
the questionnaires developed by Kazdin
(1980) and Kennedy (1994, 2004) to measure
the significance of intervention goals, the
acceptability of intervention procedures, and
the evaluation of outcomes (Kennedy, 2004)
through the parents’ points of view. A total of
six questions were presented: (1) To what
degree is the intervention socially acceptable
to address your child’s social skills or behav-
iors? (2) To what degree would you be willing
to implement the intervention yourself? (3)

TABLE 3

Procedural Fidelity Criteria for Probe, Intervention, and Follow-up Conditions

Condition Criteria

Probe and
Follow-up

1. Correct toy set provided in the designated play area
2. No use or model of target words
3. No prompts or reinforcement for the use of target words

Intervention 1. Correct toy set and book provided (and read) in the designated play area
2. Use of all five target words at least two times in conversation in a session
3. Use of a system of least-to-most prompts to deliver the EMT strategies for the all five target

words at least one time in a session
4. Use of the EMT strategies at the child’s language level (MLU)
5. Implementation of EMT strategies in the system of least-to-most prompts in the correct

order
6. EMT strategies used when child is attending
7. Immediate access to materials in response to child’s use of the target words.
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To what degree did the researchers interact
with your child in a humane manner? (4) To
what degree are you satisfied with the inter-
vention procedures? (5) To what degree do
you believe this intervention will make perma-
nent and positive changes for your child? (6)
To what degree do you believe there will be
unexpected, negative effects for your child af-
ter the intervention? Parents answered the six
questions on a 5-point Likert scale, where a
score of 1 represented low social validity and
a score of 5 represented high social validity.
The scores for the last question were reversed.
An open-ended question was included at the
end of the questionnaire to obtain parents’
anecdotal feedback regarding the interven-
tion and research. In order to protect the
respondents’ anonymity, parents were pro-
vided with the blank questionnaire forms
inside an envelope. The completed forms
were returned to the interventionist without
any identifying information.

Results

The two participants presented immediate
increases in the number of target words used
without prompting upon the introduction
of EMT strategies and book reading. The
increased number of target words used were
maintained during follow-up sessions. Both
Jo and Sol improved in their auditory com-
prehension, expressive communication, and
total language measured by PLS-5.
Jo’s data are visually presented in Figure 1.

Jo did not use any target vocabulary words
during probe sessions. With the introduction
of intervention for Toy Set 1 (Bubbles), Jo
presented an immediate increase in the level
of number of different unprompted target
words used with an upward trend. He reached
the criterion in Tier 1 in eight sessions. With
Toy Set 2 (Truck), he also did not use any tar-
get words during the probes. After the intro-
duction of EMT, Jo immediately started to use
the target words with no adult prompting,
showing an upward trend, with a relatively
higher variability than the other two tiers. He
met the criterion in seven sessions. Similarly,
prior to the intervention for Toy Set 3 (Play-
dough � Faces), the number of target words
used by Jo was at zero. Upon the introduction

of intervention for the Toy Set 3, he pre-
sented an immediate increase in level with a
clear upward trend. He reached the criterion
in eight sessions. As there were no overlap-
ping data between probe and intervention
conditions in each tier, the percentages of
nonoverlapping data point values (PND)
were 100% across all three tiers. The three
tiers presented the consistency of data pat-
terns across phases, demonstrating a func-
tional relation between IV and DV.

Jo’s increased behaviors across the toy sets
were maintained at high levels without the
use of EMT strategies during follow-up ses-
sions. For Toy Set 1, he used all five target
words in each session without the presenta-
tion of EMT Strategies. Jo used four and five
words in the two follow-up sessions respec-
tively, for Toy Set 2. With Toy Set 3, the num-
ber of target words used by Jo slightly
decreased but remained at a high level com-
pared to the probes (n ¼ 3).

Sol’s data in the number of unprompted
uses of target words are shown in Figure 2. Sol
presented a similar data pattern as Jo. During
the probe sessions, he did not use the target
words for Toy Set 1 (Playdough � Pizza). After
the introduction of EMT, Sol started to use tar-
get words without prompts and reached the
criterion in six sessions. He showed immediate
increase in level with an upward trend. Simi-
larly, Sol did not use the target words for Toy
Set 2 (Bubbles) during the probes, but showed
an immediate increase in level with an upward
trend with the implementation of the interven-
tion. He met the criterion in the seventh ses-
sion. For Toy Set 3 (Train), his use of target
words was at zero during the probe sessions.
Upon the introduction of the intervention, his
use of target words had an immediate change
in level with an upward trend, although there
was a relatively higher variability compared to
the two other tiers. He reached the criterion
during the sixth intervention session. As there
were no overlapping data between probes and
intervention conditions across the three tiers,
the PND were 100% in all three tiers. Addition-
ally, the three tiers of Sol’s data demonstrated
the consistency of data patterns across phases,
demonstrating a functional relation between
IV and DV.

During follow-up, the number of target
words used by Sol without prompting was
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maintained at high levels. With Toy Set 1, his
use of target words slightly decreased but
remained at a high level compared to the
probes. He used three to four target words
without adult prompting (M ¼ 3.67). With
Toy Set 2, he used all five target words during
the two follow-up sessions. He used four
words during a follow-up session with Toy
Set 3.
Jo’s overall language abilities measured by

PLS-5 improved after the intervention from
76 (5 percentile rank) to 81 (10 percentile
rank) for auditory comprehension, 72 (3
percentile rank) to 76 (5 percentile rank)
for expressive communication, and 73 (4
percentile rank) to 77 (6 percentile rank)
for total language. Sol’s overall language
abilities measured by PLS-5 improved after
the intervention from 77 (6 percentile rank)
to 78 (7 percentile rank) for auditory com-
prehension, 66 (1 percentile rank) to 69 (2
percentile rank) for expressive communica-
tion, and 70 (2 percentile rank) to 72 (3

percentile rank) for total language. Figure 3
depicts the ratio of four types of unprompted
use of target words in each intervention ses-
sion. Data on the left column indicates that
Jo’s use of the target words after the adult’s
use during a natural and non-prompting con-
versation constituted the greatest ratio across
the toy sets, followed by spontaneous use of
the target words. Sol’s data on the right col-
umn indicates that his spontaneous use of the
target words was dominant across all tiers, fol-
lowed by use of target words after an open-
ended question. Sol did not use any target
words after time delay.

Social Validity

The social significance of intervention proce-
dures, goals, and outcomes was evaluated by
the participants’ parents (n ¼ 4) via a post-
intervention questionnaire. Overall, parents
indicated high satisfaction with and social
relevance of the intervention (M = 4.97).

Figure 3. Ratio of four types of unprompted use of target words in each intervention session.
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Three out of four parents rated a score of 5
for all six questions. One parent rated a score
of 5 for all questions with an exception of one
item where s/he rated a score of 4 regarding
his/her satisfaction of the intervention proce-
dures. In response to the open-ended ques-
tions for additional feedback, some parents
provided positive, but general, comments
such as “It was a great learning opportunity
for me [parent] too,” and “I really like that
the interventionist built a good relationship
with my child, and my child really enjoyed the
sessions with the interventionist.”

Discussion

The purpose of this study was to evaluate the
use of EMT combined with book reading on
the number of unprompted uses of targeted
vocabulary words by two young children with
ASD. This study demonstrated a functional
relation between the intervention package
and the acquisition of target vocabulary
words for both participants. Although the fol-
low-up data were more variable than the
intervention data, a marked increase in the
number of target vocabulary used during
the follow-up, as compared to probes, was
evident.
When comparing different types of un-

prompted target word usage, both children
commonly showed variabilities. However,
Jo exhibited the greatest proportions of
unprompted usages of target words after the
adult’s natural usage of target words, while Sol
mostly used the target words spontaneously.
These patterns might be explained by the par-
ticipants’ ages and language abilities: Jo was 3
years old with emerging language and often
repeated others’ speech, while in contrast Sol
was 6 years old and started to use the words
spontaneously from the first intervention ses-
sion in two tiers, and continued to do so across
sessions despite the high variability. In Tier 1
(Playdough-Pizza), unprompted use of target
words after an open-ended question was domi-
nant for Sol at the beginning. As the play
theme for Tier 1 and its target words were
related to a specific play sequence (i.e., wear-
ing an apron, putting pizza inside of oven, tak-
ing pizza out of oven), open-ended questions
(e.g., what’s next?) were more efficient at the

beginning. However, during the subsequent
sessions, Sol’s ratio of unprompted use of tar-
get words after an open-ended question
decreased immediately and remained at low to
moderate levels across sessions, while sponta-
neous usage increased to moderate to high lev-
els with some variability. It was evident that Sol
acquired the target words quickly and the skills
to use the target words independently from
the early stage of the intervention. Both chil-
dren rarely used the target words when time
delay was presented. When time delay was pre-
sented, in which materials of children’s inter-
est were withheld, both children attempted to
access the materials physically without the ver-
balization of the words.

The current impetus to define evidence-
based practices in early childhood special
education focuses on identifying what works,
for whom, and under what conditions. EMT
has been well-studied across interventionists
(e.g., parents, teachers, researchers), contexts
(e.g., classrooms, clinic, home), children with
diverse disabilities (e.g., DS, ASD, language
delays) and for a variety of language behaviors
(e.g., increased MLU, increased initiations,
variety of words spoken). Additionally, in
many recent studies, EMT has been combined
with other evidence-based practices or activ-
ities such as book reading (Han, Moore,
Vukelich, & Buell, 2010; Neuman, 2011) and
successfully used to teach vocabulary words to
young children. However, there has been
minimal evidence of the effectiveness of EMT
paired with book reading for children who
have ASD, or of its use to support targeted
vocabulary words rather than general diversity
of words. The findings from this study
expands both of these foci for the effective-
ness of the intervention package.

More specifically, this study adds to the
growing literature on the use of EMT to target
specific vocabulary words. Vocabulary develop-
ment in early childhood is a strong predictor
of later reading and academic achievement of
school-aged children (Dickinson & Porche,
2011). EMT studies have typically focused on
increasing vocabulary diversity (i.e., number of
different words spoken). Play is an ideal con-
text for learning new vocabulary words. The
strategies of following the child’s lead and
responding and expanding child communica-
tion align with the current knowledge of best
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practices in vocabulary learning, that children
learn vocabulary best when it is meaningful
and connected to their interests (Harris,
Golinkoff, & Hirsh-Pasek, 2011). However, few
studies have focused on the use of play con-
texts to support targeted vocabulary acquisi-
tion (Neuman, 2011). This study replicates the
findings by McLeod et al. (2017), in which
play-based and naturalistic EMT combined
with book reading was effective in increasing
unprompted use of the target vocabulary
words and provides further evidence for using
this strategy to support children’s use of spe-
cific vocabulary words.
One difference between the current study

and the study conducted by McLeod et al.
(2017) is the number of sessions needed for
participants to initiate all words in the set.
The participants in this study met the crite-
rion for initiating target words in fewer ses-
sions (average of seven for Jo and eight for
Sol) than in the previous study (average of
fourteen for each participant). This may be
due to factors related to the participants or
the vocabulary targeted. The populations of
the two studies were very different. In the
previous study, participants were African-
American preschoolers who were developing
typically but at risk for reading and language
delay, while in the current study, participants
were children with ASD who showed delay
in overall language and social development.
Additionally, because the material sets and
pre-intervention language skills of the partici-
pants were different, the vocabulary chosen
for the children in this study were simpler
words. For example, in the current study, the
target set of words for playdough were brown,
boy, girl, put, and make, while in the previous
study, the playdough set of words were mixing
bowl, icing, spread, decorate, and spatula. Further
research should be conducted to determine
the features of words that may affect the rate
of acquisition, the alignment of target words
to learner’s current performance, and the
alignment with goals of instruction (i.e., IEP
or Individualized Family Service Plan goals).
As for participants’ cultural backgrounds,

this study focused on teaching Korean Ameri-
can children with ASD. As the participants’
dominant language was English, linguistic
modifications or other cultural adaptations
for the intervention procedures were not

necessary per parental choice. Participants’
language and play level and preferences were,
however, considered and adopted. There is lit-
tle information about how current best prac-
tices in early intervention meet the needs of
diverse population, and there is preliminary
evidence that there is a disconnect between
the needs of community of racial minorities in
the US and the provision of services (Cho &
Gannotti, 2005). Therefore, ensuring that evi-
dence-based practices are effective among
culturally and linguistically diverse (CLD) pop-
ulations is a crucial task for professionals work-
ing with the population of children with
disabilities and their families. Future EMT
research with CLD populations could explore
similar variables that have been studied in the
general EMT literature, including focusing on
more generalized language outcomes (e.g.,
length of utterances, language diversity), train-
ing parents to implement the intervention,
exploring the effects on children’s language
outcomes, and evaluating the use of strategies
to support both the home language and Eng-
lish language development. The results of this
line of research would support our body of
knowledge on effective language interven-
tions for young children with ASD from CLD
backgrounds.

Limitations

Limitations of this study include the partici-
pants, specificities of the context, behaviors,
and interventionist, which impact the general-
izability of the results. What Works Clearing-
house suggests that at least three participants
are used for replication in a multiple probe
design (Kratochwill et al., 2013). Each set of
materials remained the same throughout the
phases and generalization of vocabulary tar-
gets to new materials or contexts were not
measured. Although the participants were
able to initiate the words within the interven-
tion context, it is unknown whether they
would be able to accurately use the vocabulary
in other appropriate situations. Finally, the
IOA was measured using data collected by
the interventionist and the first author, who
were both not blind to the study conditions.
Similarly, the procedural fidelity was meas-
ured by the interventionist. Future studies
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must consider performance feedback and ex-
pectancy as potential threats to internal validity
when measuring the reliability and procedural
fidelity by including a third-party observer who
is blind to the conditions being observed.

Conclusion

This study investigated the use of home-based
EMT with book reading on two children with
ASD using a multiple probe design across
three different materials. The findings sug-
gest that EMT combined with book reading in
home settings could improve the vocabulary
knowledge of young children with ASD. The
EMT strategies including naturalistic and
mand modeling, time delay, and open-ended
and choice questions with a system of least-to-
most prompts show promise in increasing
and maintaining the vocabulary diversity.
Using naturalistic and home-based interven-
tions may be effective in educating young
children with ASD or other developmental
disabilities. Further, partnership with parents
to develop plans and goals and to evaluate
outcomes could increase the relevance of the
educational process. More practices that con-
sider the environment and the preferences
of the students and their families are needed
to support the development of young indi-
viduals with ASD and other developmental
disabilities.
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Abstract: New, unsubstantiated therapies for individuals diagnosed with autism spectrum disorder (ASD) that
lack empirical support for their effectiveness seem to be introduced almost daily. These unproven therapies
should be subjected to the methods of applied behavior analysis to experimentally evaluate their effectiveness.
This study provides an empirical evaluation of a popular device, fidget spinners, that have been marketed as
improving focus for individuals diagnosed with ASD. Four young children diagnosed with ASD participated;
two receiving intervention and two peers not receiving intervention. The effects of the fidget spinner on audi-
tory conditional discriminations were evaluated using a reversal design. The results indicated the fidget spin-
ner was ineffective at improving auditory conditional discriminations for both participants. Following the
ineffectiveness of the fidget spinners, a behavioral intervention was provided which resulted in improvements
in auditory conditional discriminations for both participants.

Prevalence rates of individuals diagnosed
with autism spectrum disorder (ASD) have
increased in recent years with the most recent
reports indicating 1 in every 59 will be diag-
nosed with ASD (Baio et al., 2018). The
increase in awareness and prevalence of ASD
has been paralleled with an increase in the
number of interventions and/or treatments
claiming effectiveness, and, in some cases, a
cure (Goin-Kochel, Myers, & Mackintosh, 2007;
Jacobson, Foxx, & Mulick, 2005). Unfortu-
nately, many of these interventions are unsub-
stantiated, lacking empirical support for their
effectiveness (Matson, Adams, Williams, &
Rieke, 2013; Schreck & Miller, 2010), and
would be considered non-evidence based, not
empirically supported, pseudoscientific, and/
or antiscientific (Green, 1998). Despite the
warnings of fad treatments (i.e., treatments
that have “no substantial body of research
showing that they are effective in treating any

aspect of autism;” Zane, Davis, & Rosswurm,
2008, p. 46), many are still being implemented
with individuals diagnosed with ASD including,
but not limited to, Facilitated Communication
(Schlosser et al., 2014), Rapid Prompting
Method (Travers, Tincani, & Lang, 2014),
Social Thinking (Leaf et al., 2016a; Leaf et al.,
2018), Sensory Integration (Lang et al., 2012),
and dietary changes (Mulloy et al., 2010). The
increase in the fad interventions can make
selecting an appropriate intervention, or inter-
ventions, a daunting task for caregivers, practi-
tioners, and teachers (Goin-Kochel et al., 2007;
Lerman et al., 2008; Matson et al., 2013). Given
the terrain individuals have to navigate to select
an intervention, it is not surprising that inter-
ventions are often selected without any sup-
porting evidence for their effectiveness (Goin-
Kochel et al., 2007).

To further complicate this difficult situa-
tion, it is not uncommon for an intervention
or treatment to be marketed to the public
prior to any empirical evaluation (Chok,
Reed, Kennedy, & Bird, 2010). Fortunately,
behavior analysts have a history of evaluating
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these claims within a behavior analytic frame-
work. For example, Lerman et al. (2008) eval-
uated the use of hyperbaric oxygen therapy
(HBOT) for children diagnosed with autism.
Specifically, the authors evaluated the effects
of HBOT on task engagement, spontaneous
communication, and problem behavior with
three children diagnosed with autism. The
responses (e.g., task engagement, problem
behavior, spontaneous communication) eval-
uated were selected based upon claims of the
effects of HBOT in current literature, anec-
dotal reports, and internet posts. Lerman and
colleagues evaluated the effects of HBOT
using a concurrent multiple baseline design
across participants. The results suggested that
HBOT was not effective for improving task
engagement or decreasing problem behavior
and that the results for spontaneous commu-
nication were idiosyncratic in that positive
effects were only observed for one participant;
however, it should be noted that the authors
discuss difficulties in drawing conclusions
about HBOT as the sole contributor to the
observed changes in spontaneous communi-
cation (e.g., ongoing behavior analytic inter-
vention co-occurring).
Chok et al. (2010) provided another exam-

ple of an empirical evaluation of a treatment
that was marketed to the public prior to em-
pirical evidence. Specifically, Chok et al. eval-
uated the effects of ambient prism lenses
across a series of measures including cogni-
tive tasks, balance and coordination tasks,
money sorting, and basketball shooting. Fol-
lowing a baseline without ambient prism
lenses, the measures were evaluated across
two conditions: ambient prism lenses, and
placebo lenses (i.e., a set of glasses made to
match the ambient prism glasses in every way
except the visual correction lenses). The
results indicated that the ambient lenses did
not provide any improvements in the areas of
functioning they were meant to target. Fur-
thermore, any slight improvements observed
were likely a result of practice effects and
could not be attributed to the ambient prism
lenses.
Another intervention that has been mar-

keted for use for individuals diagnosed with
ASD prior to empirical evaluation is fidget
spinners. Fidget spinners are “small, ball-bear-
ing devices that the user can rotate between

his or her fingers” (Pappas, 2017, para. 2).
Fidget spinners have been marketed as having
benefits for children diagnosed with ASD as
well as other disorders (e.g., attention-deficit/
hyperactivity disorder; Fidget Spinner ADHD,
2018; Schecter, Shah, Fruitman, & Milanaik,
2017). These purported benefits range from
decreased stress to increased focus, attention,
and/or concentration to academic and daily
tasks (Schecter et al., 2017). For instance, mar-
keting text includes, “Enhance your focus.
Help to relieves anxiety, ADD & ADHD suffer-
ers and autism [emphasis added]. Reduce stress
fidgeting, nervousness, impatience and lessen
your boredom” (Elongdi EDC Hand Spinner,
2018). In addition to marketing texts, a
recent review of the purported benefits of
fidget spinners published in a pediatric jour-
nal noted, “Fidget spinners are advertised to
increase concentration and attention to aca-
demic tasks” (Schecter et al., 2017, p. 616).

While some marketing efforts have also
claimed that “Studies have shown that fidget-
ing can relieve stress and anxiety levels whilst
improving focus and creativity” (InfiSpin
Fidget Spinner, 2018), fidget spinners have
yet to be subjected to rigorous scientific evalu-
ation to support these claims (Naftulin, 2017;
Schecter et al., 2017). Furthermore, the lack
of empirical evidence has led to articles
including purported “experts” to claim vary-
ing levels of effectiveness for individuals diag-
nosed with ASD (Naftulin, 2017) and “Many
parents believe in the alleged benefits of
using this toy in the classroom, despite limited
supporting evidence” (Schecter et al., 2017,
p. 616). Given the unsubstantiated claims,
lack of empirical support, and the daunting
task of identifying effective interventions
and/or treatments, an experimental evalua-
tion of fidget spinners with individuals diag-
nosed with ASD could be beneficial for
caregivers, teachers, and behavior analysts.

The purpose of the present study was to
evaluate the effectiveness of fidget spinners
on auditory attending for two children diag-
nosed with ASD. Auditory attending was
selected as the response of interest based on
Lerman and colleagues’ (2008) recommenda-
tions for evaluating unproven therapies as
well as the marketing claims common with
fidget spinners. That is, marketing materials
for fidget spinners include claims of improved
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concentration (e.g., Elongdi EDC Hand
Spinner, 2018; InfiSpin Fidget Spinner, 2018;
Schecter et al., 2017). Although there are
no widely accepted behavior analytic concep-
tualizations of concentration, it is conceivable
that, from a behavior analytic perspective,
concentration could be conceptualized and
evaluated via auditory conditional discrimina-
tions within a context that requires sustained
durations of attending.

Method

Participants

A total of four children, each with a diagnosis
of ASD, participated in the study. Two partici-
pants received intervention (i.e., Bret and
Jemaine) and two participants served as peers
during the intervention, but received no
intervention (i.e., Murray and Dave). Peers
were included to match the context of the
natural instructional arrangements as peers
are commonly present when books are read
at schools and clinics. Caregiver/guardian
consent was obtained for all participants
regardless of their role, prior to participation
in the study. The participants who received
intervention were reported by their clinical-
case supervisors to have lower rates of audi-
tory attending (e.g., sitting quietly, looking at
task stimuli) during structured reading times
(i.e., adult reading a book while one or more
peers were present) than age-matched typi-
cally developing peers. It was further reported
by their clinical-case supervisors that contin-
ued deficits in auditory attending during
structured reading times would prevent suc-
cess and inclusion in typical classroom set-
tings. All four participants could follow
simple (e.g., “touch your nose,” “knock on
the table”) and multi-step instructions (e.g.,
“jump and touch your head,” “blow a kiss and
turn around”) and engage in all actions used
within the course of this study, engaged in
minimal challenging behavior, and had no
previous experience with fidget spinners prior
to this study. That is, all participants within
this study had the prerequisite skills to engage
in the measured responses.

Dyad 1. The first dyad consisted of Bret and
Murry. Bret was a 6-year-old boy with an IQ of
122, a score of 85 on the Vineland-3 Adaptive
Behavior Scales (VABS-3; Sparrow, Cicchetti, &
Saulnier, 2016), a score of 78 on the Social
Skills Improvement System (SSiS; Gresham &
Elliott, 2008), a score of 114 on the Expressive
One Word Picture Vocabulary Test (EOWPVT;
Martin & Brownell, 2010), and a score of 94 on
the Peabody Picture Vocabulary Test (PPVT-4;
Dunn & Dunn, 2007). Murray served as Bret’s
peer throughout all conditions. Murray was a 6-
year-old boy with an IQ of 126, a score of 90 on
the VABS-3, a score of 108 on the SSiS, a score
of 117 on the EOWPVT, and a score of 120 on
the PPVT-4. All assessments were conducted by
the researchers for the purposes of the study.

Dyad 2. The second dyad consisted of
Jemaine and Dave. Jemaine was a 5-year-old
boy with an IQ of 109, a score of 69 on the
VABS-3, a score of 76 on the SSiS, a score of
79 on the EOWPVT, and a score of 79 on the
PPVT-4. Dave served as Jemaine’s peer
throughout all conditions. Dave was a 4-year-
old boy with an IQ of 89, a score of 77 on the
VABS-3, a score of 80 on the SSiS, a score of
109 on the EOWPVT, and a score of 107 on
the PPVT-4. All assessments were conducted
by the researchers for the purposes of the
study.

Setting and Materials

All sessions were conducted in one of two
rooms located within a clinic that provides
what has been described as a progressive
approach to autism intervention based on the
principles of behavior analysis (Leaf et al.,
2016b). Each room included a child-sized ta-
ble, child and adult-sized chairs, other furni-
ture (e.g., desks, bookcases, couch), various
office materials (e.g., computers, clipboards),
a video camera, a treasure chest, books, token
boards (during the behavioral intervention
condition), and a timer. The toy treasure
chest included various small, age-appropriate
toys. These toys included, but were not lim-
ited to, bubbles, cars, foam dart guns, side-
walk chalk, bracelets, stickers, rings, and
building blocks (prices ranged from $0.33 to
$5.00).
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The researchers used a total of three books
during the study. The books were selected
based on having relatively the same number
of pages (page range, 30 to 32) and age
appropriateness. Age appropriateness was
assessed anecdotally by observing what books
age-matched typically developing peers were
reading or interested in reading. The three
books were You Don’t Want a Unicorn! (Dyck-
man, 2017), If You Ever Want to Bring a Piano to
the Beach, Don’t! (Parsley, 2016), and 7 ate 9 the
Untold Story (Lazar, 2017). A level system of
reinforcement (e.g., Cihon et al., 2019) was
used only during the behavioral intervention
that consisted of token boards with 10 small
pieces of Velcro® to which 10 small treasure
chest pictures (i.e., tokens) could be fastened.
There were three colored levels on the token
board that correlated with the number of
tokens earned. The bottom level, five or less
tokens earned, signaled no access to the treas-
ure chest. The middle level, six to eight
tokens earned, signaled brief access to the
treasure chest (i.e., briefly play and look at
items). The top level, nine or 10 tokens
earned, signaled the participant could select
and keep an item from the treasure chest.

Dependent Measure, Interobserver Agreement, and
Treatment Fidelity

The dependent measure was our attempt at a
behavior analytic conceptualization of con-
centration defined by participant responses to
auditory conditional discriminations. This
conceptualization aligns with behavior ana-
lytic conceptualization of attending, which
has been described as a “controlling relation-
the relation between a response and a dis-
criminative stimulus” (Skinner, 1953, p. 23).
Furthermore, attention in the classroom has
been described as “. . . a complex and fluctuat-
ing set of stimulus-response relationships
involving curriculum materials, instructions
from the teacher, and some prerequisite stu-
dent behaviors . . .” (Packard, 1970, p. 13). A
correct response was scored anytime the par-
ticipant engaged in the action (e.g., touching
nose, raising hand) that corresponded with
the auditory stimulus (i.e., the “secret word”)
within 2 s of its presentation without orienting
to the peer prior to engaging in the action.

An incorrect response was scored anytime the
participant engaged in any other action fol-
lowing the auditory stimulus, engaging in the
action after 2 s had elapsed, or engaging in
the action after orienting to the peer. While
orienting and imitating a peer is a desired
skill for any child, especially with those diag-
nosed with ASD, for the purposes of this study
doing so was considered incorrect due to the
source of stimulus control. That is, a child
could engage in the correct action by imitat-
ing the peer without attending to the auditory
stimulus.

A second observer recorded participant
responding during 33% of sessions during
each condition (i.e., baseline, fidget spinner,
and behavioral intervention) across all partici-
pants. Trial-by-trial interobserver agreement
(IOA) was used to measure the agreement
between the two observers for auditory condi-
tional discriminations. An agreement occurred
anytime both observers scored that the partici-
pant did or did not engage in the action that
corresponded with the auditory stimulus. A
disagreement occurred anytime one observer
scored the participant as engaging in the
action that corresponded with the auditory
stimulus while the other observer scored the
participant as not engaging in the action that
corresponded with the auditory stimulus. To
calculate the IOA for auditory conditional dis-
criminations, the number of agreements was
divided by the total number of agreements
plus disagreements and multiplied by 100.
IOA for auditory conditional discriminations
averaged 98% (range, 90% to 100%), 94%
(range, 70% to 100%), and 100% during base-
line, fidget spinner, and behavioral interven-
tion across all participants, respectively.

To ensure treatment fidelity, an independ-
ent observer recorded the interventionists’
behavior during 33% of sessions across all
participants in baseline, fidget spinner, and be-
havioral intervention sessions. Correct interven-
tionist behavior during baseline consisted
of 1) seating the participants across from the
interventionist, 2) stating the secret word, 3)
stating the action corresponding with the word,
4) reading the book while stating the secret
word 10 times, and 5) providing no pro-
grammed consequences regardless of partici-
pant accuracy. Correct interventionist behavior
during the fidget spinner condition was the
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same as baseline with the addition of providing
the participant with the fidget spinner prior to
reading the book. Correct interventionist
behavior during the behavioral intervention
condition consisted of 1) seating the partici-
pants across from the interventionist, 2) stating
the secret word, 3) stating the action corre-
sponding with the word, 4) describing the to-
ken board, 5) reading the book while stating
the secret word 10 times, 6) providing praise
and a token if the participants engaged in the
correct action within 2 s of the secret word, 7)
providing corrective feedback when the partici-
pant engaged in the action in the absence of
the secret word or if the participant did not
engage in the action following the secret word,
and 8) providing the consequence that corre-
sponded with the number of tokens earned.
Treatment fidelity was calculated by totaling
the number of correct interventionist behaviors
and dividing by the total number of possible
interventionist behaviors and multiplying by
100. Treatment fidelity averaged 100% during
the baseline, fidget spinner, and behavioral
intervention conditions across all participants.

Experimental Design

The effects of the fidget spinner on auditory
attending was evaluated using an ABABAC re-
versal design (Baer, Wolf, & Risley, 1968). The
design consisted of three conditions: baseline
(A phases), fidget spinner (B phases), and a
behavioral intervention (C phase). Experi-
mental control within reversal design is dem-
onstrated if changes in the dependent variable
are observed if, and only if, the independent
variable is introduced, and those effects are
reversed when the independent variable is
removed.

General Procedure

Sessions occurred once per day, up to five
times per week, based on participant availabil-
ity. All sessions lasted approximately 5 min
and were videotaped for scoring after each
session. Across all conditions, the book, secret
word, and required action used in each ses-
sion were rotated semi-randomly prior to the
session. That is, the same book, secret word,
and required response were not used across

more than two consecutive sessions. There
were three secret words per book that were
rotated semi-randomly. The secret words for
If You Ever Want to Bring a Piano to the Beach,
Don’t! (Parsley, 2016) were “piano,” “beach,”
and “mom.” The secret words for You Don’t
Want a Unicorn! (Dyckman, 2017) were “uni-
corn,” “party,” and “purple.” The secret words
for 7 ate 9 the Untold Story (Lazar, 2017) were
“ate,” “six,” and “number.” Across all condi-
tions the secret word was provided 10 times
throughout the reading of the book; there-
fore, the secret word occurred on an average
of every three pages across the three books.
The task used to evaluate the effects of fidget
spinners on concentration (described below)
was commonly used within the agency in
which the study occurred to develop attend-
ing skills, and was noted by the participants’
case supervisors as a context the participants
were likely to contact in other settings (e.g.,
school).

Baseline

To begin each baseline session the interven-
tionist had the two participants sat directly
across the table from her/him. The partici-
pants sat side by side facing the interventionist.
Once the participants were seated, the inter-
ventionist provided the instruction, “Today we
are going to read [book title]. While I read
[book title] I want you to listen for [secret
word (e.g., “nine”)]. Every time you hear [se-
cret word (e.g., “nine”)] I want you to [action
(e.g., “touch your nose”)],” and then began to
read the book. The selected action/response
was determined arbitrarily by the intervention-
ist and was rotated semi-randomly. The inter-
ventionists were instructed to select responses
the participants could engage in when given a
direct instruction that did not require two
hands to complete (e.g., “touch your nose”).
No programmed consequences occurred fol-
lowing the secret word regardless of the partici-
pant’s response. Baseline sessions ended after
the interventionist completed reading the
book, at which point the participants were
returned to their regularly scheduled clinical
session.
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Fidget Spinner

Sessions during the fidget spinner condition
were identical to baseline sessions with one
exception. After providing the aforemen-
tioned instruction, the interventionist pro-
vided the participant, but not the peer, with a
fidget spinner. Given the participants had no
experience with fidget spinners prior to the
study, the interventionist was prepared to
teach their use through modeling if neces-
sary. Both participants were immediately able
to independently manipulate the fidget spin-
ners during the first session of the fidget spin-
ner condition, therefore instruction on
spinner use was required. Furthermore, if the
participant were to stop interacting with the
fidget spinner the interventionist would have
prompted its use; however, when given access
to the fidget spinner the participants contin-
ued to interact with the fidget spinner result-
ing in no prompts across all sessions during
this condition. Identical to baseline there
were no programmed consequences that
occurred following the secret word regardless
of the participant’s response. The decision to
not provide any programmed consequences
during this condition was to evaluate the
effectiveness of fidget spinners in isolation.
That is, none of the marketing materials for
fidget spinners have included the addition of
other variables (e.g., reinforcement) to
observe the purported benefits.

Behavioral Intervention

Sessions during the behavioral intervention
condition were like baseline sessions with sev-
eral notable differences. First, both partici-
pants were provided with a token board
(described previously). Second, a description
of token board and contingency involved was
provided during the instruction. In addition
to the aforesaid instruction, the intervention-
ist stated, “If you [action (e.g., “clap your
hands”)] when I say the secret word (e.g., “say
the word nine”), I will give you a token. If you
end on green (i.e., bottom level) you do not
get to go to the treasure chest. If you end on
yellow (i.e., middle level) you can play with
something from the treasure chest. If you end
on blue (i.e., top level) you can take some-
thing home from the treasure chest.” The

peer was included as part of the behavioral
intervention due to the potential to access a
preferred item. That is, the researchers felt it
would be detrimental to the peer to engage in
the same responses as the participant but not
gain access to the same outcomes as the par-
ticipant (e.g., taking home a preferred item).
Third, each time the interventionist stated
the secret word and the participant engaged
in the correct action, they provided the partic-
ipant with a token and praise. If the partici-
pant did not engage in the correct action, the
interventionist provided corrective feedback
(e.g., “You missed it.”). Fourth, if the partici-
pants engaged in the action in the absence of
the secret word (i.e., auditory stimulus), the
interventionist provided corrective feedback
(e.g., “I didn’t say it yet.”). Once the interven-
tionist finished reading the book, the partici-
pants were able to exchange their tokens
earned for the corresponding consequence
(i.e., no access to treasure chest, access to play
with items, or take item home from treasure
chest).

Results

The top panel of Figure 1 displays the results
for Bret. During the first baseline for Bret,
there was a decreasing trend (mean, 27%;
range, 10% to 50%) in the number of opportu-
nities he engaged in the correct response fol-
lowing the secret word (i.e., auditory stimulus).
No substantial change in correct responding
occurred following the introduction of the
fidget spinner (mean, 16%; range, 0% to
30%). Bret engaged in no correct responses
during any session across the second introduc-
tion of baseline. Similar low percentages of
correct responses occurred during the second
introduction of the fidget spinner. During the
third baseline condition, there was an increase
in the percentage of correct responses (mean,
33%; range, 0% to 50%). Following the intro-
duction of the behavior intervention, there was
a steady increase in the percentage of correct
responses (mean, 80%; range, 60% to 100%)
until Bret engaged in 100% correct responses.

The bottom panel of Figure 1 displays the
results for Jemaine. During the first baseline
for Jemaine, there was a decreasing trend
(mean, 7%; range, 0% to 10%) in the number
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of opportunities he engaged in the correct
response following the secret word (i.e., audi-
tory stimulus). Jemaine engaged in no correct
responses during any session following the
introduction of the fidget spinner. Similar
percentages of correct responses (i.e., 0%)
occurred during the second baseline, second
fidget spinner, and third baseline condition.
Following the introduction of the behavior

intervention, there was a steady increase in
the percentage of correct responses (mean,
75%; range, 50% to 100%) until Jemaine
engaged in 100% correct responses.

Discussion

To our knowledge, this is the first controlled
evaluation of the use of fidget spinners for

Figure 1. The percentage of correct auditory conditional discriminations for both participants across all
conditions.
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children diagnosed with ASD. Specifically, the
purpose of the study was to evaluate the effec-
tiveness of fidget spinners on auditory attend-
ing (i.e., engaging in a predetermined action
following the interventionist stating a word in
a book) with two children diagnosed with
ASD. The results demonstrated that, for both
participants, fidget spinners were not effective
at improving auditory conditional discrimina-
tion responses. Additionally, Bret had similar
patterns of responding in the absence of any
intervention (i.e., during baseline) as he did
during the fidget spinner condition. Further-
more, improvements in auditory conditional
discrimination responses were only observed
when the behavioral intervention was in
effect. The behavioral intervention included
the use of differential reinforcement in which
the duration of access to an item in the treas-
ure chest correlated with the number of cor-
rect responses (i.e., five or less correct
responses resulted in no access, six to eight
correct responses results in brief access, and
nine to 10 correct responses resulted in unre-
stricted access, in that the item selected was
kept). The behavioral intervention also
included corrective feedback for not engag-
ing in a correct action as well as corrective
feedback for engaging in the action in the ab-
sence of the auditory stimulus.
This study did not go without limitations

that merit discussion. First, this study eval-
uated the use of fidget spinners with only two
participants. While the inclusion of two partic-
ipants and the repeated exposure to the ex-
perimental conditions represent a form of
replication, future researchers should repli-
cate and extend these findings with more
participants to improve upon the external valid-
ity of these findings. Additionally, the partici-
pants were not representative of the full autism
spectrum and participants in Dyad 1 were more
closely matched than participants in Dyad 2.
Future researchers should evaluate the effective-
ness of fidget spinners with a more diverse pop-
ulation of individuals and with dyads of varying
likeness. Second, this study evaluated the claims
of improved concentration with respect to audi-
tory conditional discrimination responses (i.e.,
engaging in a predetermined action following
the interventionist stating a word in a book).
However, there may be other ways in which
concentration could be operationalized and

evaluated (e.g., rapid sorting, time limited
access to sample stimuli in a match-to-sample
task). Marketing for fidget spinners also
includes claims of decreased stress for individu-
als diagnosed with ASD (e.g., Elongdi EDC
Hand Spinner, 2018; InfiSpin Fidget Spinner,
2018). Future researchers should evaluate the
effectiveness of fidget spinners on other behav-
ioral correlates of concentration and stress lev-
els for individuals diagnosed with ASD. Third,
this study did not include a reversal phase fol-
lowing the implementation of the behavioral
intervention which limits the findings with
respect to functional control. However, the pur-
pose of the study was to evaluate the effective-
ness of fidget spinners not a behavioral
intervention and given the ineffectiveness of
the fidget spinners, an empirically proven
intervention was selected. It should also be
noted that the behavioral intervention was
replicated across participants. Nonetheless,
future researchers may wish to include a re-
versal phase in future research. Finally, this
study made use of a reversal design to evaluate
the effectiveness of fidget spinners. Other sin-
gle subject designs could be used in future
studies to provide systematic replications of
the non-effect observed in the present study.
For instance, the use of an alternating treat-
ment design (Barlow & Hayes, 1979) could be
used to compare the use of fidget spinners to
no intervention or to other established
interventions.

Despite its limitations, this study contrib-
utes to the literature evaluating unsubstanti-
ated, not empirically proven treatments and/
or interventions for individuals diagnosed
with ASD (e.g., Chok et al., 2010; Granpee-
sheh et al., 2010; Leaf et al. 2018; Leaf et al.
2016a; Lerman et al., 2008). Given the prolif-
eration of fad treatments and their common
selection and use for children diagnosed with
ASD, the value of the literature evaluating
these treatments cannot be understated.
While the conditions under which individu-
als are more or less likely to select fad treat-
ments remains largely unknown, establishing
the evidence, or lack thereof, for the claims
of these treatments can provide valuable in-
formation for individuals when selecting
treatments. This is the first, to the authors
knowledge, empirical evaluation of the effec-
tiveness of fidget spinners for individuals
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diagnosed with ASD. As such, the results of
this study provide preliminary empirical evi-
dence for not selecting fidget spinners as
an intervention for improving concentration
(i.e., auditory conditional discrimination
responses) for children diagnosed with ASD.
Furthermore, this study provides an empiri-
cal evaluation of an intervention common
within schools and can be used by teachers
to make research-informed decisions on the
use of fidget spinners.
In addition to the aforementioned prob-

lems for caregivers, teachers, and behavior
analysts, the rapid proliferation of unproven
treatments and interventions for individuals
diagnosed with ASD can make it difficult for
practicing behavior analysts to behave ethi-
cally when selecting effective treatments
(Schreck & Miller, 2010). When confronted
by consumers seeking an alternative form of
treatment practicing behavior analysts should
follow a similar approach outlined by previous
research (e.g., Chok et al. 2010; Lerman et al.
2008; Montee et al. 1995). That is practicing
behavior analysts should, 1) examine the liter-
ature for the current level of scientific evi-
dence and guide the consumer to do the
same, 2) if limited or no rigorous evaluations
of the treatment exist, discuss this with the
consumer and caution against the use of non-
validated treatments, 3) research the effective-
ness of the treatment (Normand, 2008), and
4) disseminate the results for the consumer,
scientific, and practitioner communities. This
study demonstrates the efforts involved in the
third and fourth steps within this approach. It
is our hope that this study provides behavior
analysts with documented literature to begin
this approach when approached by consum-
ers seeking the incorporation of fidget spin-
ners within ASD interventions.
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Intellectual Disability and Developmental Disabilities 

 

January 20 – 22, 2021 

DADD is excited to host the 2021 conference as a hybrid event, 
combining in-person and engaging, interactive virtual sessions! 

                                                                          

Please visit DADD’s website, www.daddcec.com, to access the 
conference website, register for the conference, and book a 

room at the Sheraton Sand Key Resort! 

For further information, please contact: 

Cindy Perras, DADD’s Conference Co-ordinator: 
cindy.perras@gmail.com 
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