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Abstract: The purpose of this study was to examine the effects of teaching functional digital literacy skills to three
high school students with intellectual disability. Functional digital literacy skills included sending and receiving
email messages, organizing social bookmarking to save, share, and access career websites, and accessing cloud
storage to download, revise, and upload documents. Results indicated that all students acquired and
maintained these functional digital literacy skills. Findings are discussed in the context of teaching essential

digital literacy skills to increase greater participation in a digital society.

As the technology wave continues to permeate
every aspect of daily life, many organizations
struggle to evolve accordingly, and education
is no exception. The rapid rise in the use of
technology has significantly impacted the way
society functions, and educators face many
new challenges in teaching students of the
digital age. These challenges include the need
to reevaluate and redefine previously agreed
upon concepts, such as what it means to be
literate in today’s digital world. The term “lit-
eracy” must be expanded beyond its tradi-
tional meaning of the ability to read and write
to reflect the skills needed to interpret and
understand information presented through
the existing realm of digital media. The basic
principles of traditional literacy instruction
must also adapt to match advancements in
concepts of literacy accordingly. Adoption of
such digital literacies skills is essential for ed-
ucators to not only keep their students en-
gaged and motivated, but to better prepare
them for a technologically-oriented workplace
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ences, A412 Bailey Education Complex, Knoxville,
TN 37996-3442. E-mail: dcihak@utk.edu

(Collier, 2007). Students with intellectual dis-
ability (ID) face this same future, and the
same demands of the technologically-oriented
workplace, and therefore must be provided
explicit instruction that will promote indepen-
dence and increase opportunities in adult-
hood.

For students with ID, traditional literacy in-
struction has primarily focused on teaching
sight word recognition and is often isolated
from meaningful context (Clendon & Erick-
son, 2008). Despite what is known about the
components of high quality reading instruc-
tion, reading instruction for students with ID
has traditionally emphasized functional read-
ing skills such as sight words necessary for
daily living, safety, and independence as a sin-
gular, principal focus (Browder, Wakeman,
Spooner, Ahlgrim-Delzell, & Algozzine, 2006;
Kliewer, 1998). Shifting perspectives of special
educators and improvements in legislature
(IDEA, 2004; NCLB, 2002) indicate a more
expansive and potentially liberating view of
literacy and learning for students with ID. As a
result of these changes, educators and propo-
nents of students with disabilities have advo-
cated for access to an instructional program
that would promote participation and prog-
ress in the general curriculum, including lit-
eracy instruction (Jackson, 2005). Although
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sight words are an essential component of
literacy instruction, comprehension and com-
munication are key skills for students with ID
(Browder et al., 2006). A body of research
demonstrates that students with ID can suc-
cessfully acquire, maintain and generalize new
literacy skill with systematic prompting and
feedback (e.g., Browder, Ahlgrim-Delzell,
Spooner, & Baker, 2009; Browder, Lee, &
Mims, 2011). Multiple literature reviews estab-
lish the use of systematic instruction as an
evidence-based practice for teaching aca-
demic content to students with ID (Browder
et. al., 2006; 2009; 2011; Spooner, Knight,
Browder, & Smith, 2012).

Alberto et al. suggested that literacy skills
provide individuals with the “ability to obtain
information from the environment with which
to make decisions, alter the environment, and
gain pleasure” (Alberto, Frederick, Hughes,
MclIntosh, & Cihak, 2007, p. 234). Students
with ID must learn strategies that enable them
to access the information available from the
environment, which may be presented in a
variety of media formats in addition to printed
text. By incorporating elements of visual liter-
acy (the ability to discern meaning conveyed
through images) into the functional literacy
curriculum for students with moderate intel-
lectual disabilities, Alberto et al. demonstrated
that explicit, systematic instruction of picture
and logo reading is an effective strategy to
increase students’ abilities to interpret mean-
ingful information from the environment. Ex-
plicit teaching of basic visual literacy skills pro-
vides instruction that is not only functional,
but also allows access to information available
in multiple settings, including the real-world
and online communities. As digital informa-
tion continues to dominate our lives, visuals
and graphics created with new technologies
are becoming as common as digital text, and
visual literacy is critical for access to and par-
ticipation in digital environments and com-
munications.

Technology provides students with ID with
numerous opportunities to access information
that they may not have been able to obtain
otherwise. Many types of technological devices
are available to teach a variety of types of skills
to students with ID, including academic, so-
cial-communicative, community, and voca-
tional skills (Browder et al., 2006; Cihak, Kes-

sler, Alberto, 2007, 2008; Davies, Stock, &
Wehmeyer, 2002a, 2002b, 2004; Ferguson,
Myles-Smith, & Hagiwara, 2005). Devices that
have been used successfully include comput-
ers (e.g., Coleman, Hurley, & Cihak, 2012;
Ramdoss et al., 2011), handheld computers
(e.g., Cihak, Wright, & Ayres, 2010; Mechling,
Gast, & Seid, 2010), iPads (e.g., Flores et al.,
2010; Kagohara, Sigafoos, Achmadi, O’Reilly, &
Lancioni, 2012), iPods (e.g., Cihak, Fahrenkrog,
Ayres, & Smith, 2010; Kagohara et al., 2011),
and mobile phones (e.g., Bryen, Carey, Fried-
man, & Taylor, 2007; McMahon, Cihak, Gib-
bons, Fussell, & Mathison, 2013; Taber, Alberto,
Seltzer, & Hughes, 2003).

While they are used more and more fre-
quently to teach new skills, computers and
mobile technologies are most commonly used
to target a specific skill deficit. In their review
of the literature regarding the use of technol-
ogy and mobile devices (e.g., iPad, iPods, mo-
bile phones) for individuals with developmen-
tal disabilities, Kagohara et al. (2013) came to
several conclusions. Most notably, they con-
cluded that while technology is a viable aid
for individuals with developmental disabilities,
they are used primarily only as intervention
delivery systems (e.g., presenting instruc-
tional video, prompting students). Further, re-
search has indicated that students with ID of-
ten do not take full advantage of technology
(Happestad, 2007; Kling & Wilcox, 2010; Ta-
nis et al., 2012), and that they are less likely
to have access to and benefit from technology
when compared to students with other disabil-
ities (Wemeyer, Smith, Palmer, & Davis,
2004).

The concept of digital literacy was first in-
troduced in 1997, described as “the ability to
understand and use information in multiple
formats from a wide range of sources when it
is presented via computers” (Gilster, 1997,
p-1). Many variations in the definition of dig-
ital literacy have since emerged, with job-spe-
cific applications ranging from the technical
aspects of operating in digital environments
to the cognitive and socio-emotional aspects
of a computer-driven environment (Eshet,
2004). The educational literature uses the
term “21°" century literacy” to describe this
phenomena, applying to “the ability to read
and interpret media (text, sound, images), to
reproduce data and images through digital
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manipulation, and to evaluate and apply new
knowledge gained from digital environments”
(Jones-Kavalier & Flannigan, 2006, p. 9). In-
corporating the current technologies used to-
day with the prerequisite skills potentially re-
quired for future technology, 21°" century
literacies focus on preparing students with the
skills needed to participate successfully in to-
morrow’s workplace and classroom (Collier,
2007). The shift from a printbased to a
screen-based society calls for teachers to inte-
grate digital literacy skills into instruction to
prepare students for expectations of potential
employers; therefore, digital literacy is consid-
ered to be an essential life skill (Bawden,
2008).

Digital literacy skills have become an essen-
tial part of learning how to function indepen-
dently in today’s society. In addition to the use
of technology for traditional instructional pur-
poses (e.g. computer-assisted instruction) to
promote academic progress and outcomes,
students with disabilities can benefit from
technology to support learning in the area of
life skills (Wehmeyer, Smith, Palmer, & Da-
vies, 2004). However, a 2005 study surveyed 83
adults with ID regarding their use of various
technologies, and found that only 41% of
these respondents used a computer, 25% used
the Internet, and 11% used electronic orga-
nizers; statistics all well below the general pop-
ulation’s use of such devices and technologies
(Carey, Friedman, & Bryen, 2005). Functional
use of common internet activities for commu-
nication and information pursuits require a
level of functional literacy and a range of cog-
nitive skills including decoding, comprehen-
sion, and written expression (Johnson, 2007).
A lack of functional digital literacy, the basic
skills required for users to operate effectively
in digital environments, could soon be the
only factor preventing access for all. It is im-
perative for students with ID to learn func-
tional digital literacy skills to be fully included
in educational settings, to increase their ac-
cess to digital materials, and to access employ-
ment opportunities.

Frequently cited as the most common on-
line activity (U.S. Census Bureau, 2010), email
has become the dominant form of communi-
cation in workplace and educational settings.
A working email account is also required for
access to many online social communications

and networks (e.g. Twitter, Facebook). Multi-
ple cognitive processes are involved when a
user engages in online communication in the
form of email and other text-based digital
messaging services: basic literacy to accurately
input intended email address(es), compre-
hension to create or respond to a message,
discrimination between relevant and irrele-
vant information, and interpretation of the
email sender’s intent (Johnson, 2007). Inter-
pretation of digital messages requires a differ-
ent skill set than face-to-face communication,
where additional information can be obtained
through the speaker’s facial expressions and
use of gestures (Szewczak & Snodgrass, 2002).
In addition, email addresses are becoming in-
creasingly associated with one’s online identity.
A working email address is necessary to access
educational information and communications,
complete financial activities (e.g. banking and
online purchasing), participate in social net-
working, and even access newsletters and job
opportunities. Yet, in a recent study, researchers
found that only 18.7% of people with ID have an
email address (Palmer, Wehmeyer, Davies, &
Stock, 2012).

A new trend in online media is the use of
social bookmarking tools, such as Pinterest,
Reddit, and Diigo, which allow internet users
to “bookmark” websites for later use. Users
then have the ability to view all of their book-
marks at once, providing quick and direct
access to saved information. Saved bookmarks
can be easily viewed at once as an icon display
and organized into desired categories. Users
can visually scan for bookmarks they wish to
share with other users or social media sites.
Frequently used by academic libraries, social
bookmarking is a practical tool that can be
used to share leisure interests and increase
access to employment opportunities through
social networking and social media websites
(Redden, 2010). In 2011, The National Coun-
cil on Disability (NCD) found that social net-
working may be more critical for people with
disabilities than for the general population
(NCD, 2011). Social bookmarking is an age-
appropriate life skill that can be used for ed-
ucational, employment, or leisure purposes,
and therefore, is considered to be a functional
skill.

Cloud storage is another functional tool
that provides access and availability to users.
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The development of cloud storage services has
profoundly impacted the availability and ac-
cessibility of digital information. Any docu-
ment, photo, video clip, or other file type
uploaded to the cloud may be accessed or
shared anywhere on any computer or device
using an internet connection. For students
with ID, the ability to access files stored in the
cloud allows opportunities for increased inde-
pendence and the ability to self-manage vari-
ous supports as needed. These supports in-
clude communication notebooks, vocational
routines and checklists, picture prompts and
picture schedules, video models, social stories,
and safety skills. Rather than carrying cumber-
some devices and supportive tools, users now
have digital access to the same supports. Stu-
dents with disabilities can use a variety of
mainstream technologies and readily available
devices to access these supports. Many organi-
zations, including educational institutions, are
investing in cloud storage as an effective, and
cost efficient means of providing access to
digital materials, increasingly becoming the
only option for user access. Recently, 4 of the
top 5 essential apps for college students with
ID included cloud storage of files for easy
retrieval and sharing (Cooney, 2012).

Despite the increased importance of func-
tional digital literacy, the current research is
limited on teaching specific functional digital
literacy skills to students with ID. Specifically,
no research has been conducted on teaching
high school students with ID functional digital
literacy skills, namely: (a) receiving and send-
ing emails, (b) managing social bookmarks,
and (c) accessing documents through a cloud
storage service. The purpose of this study is to
examine the effect of using systematic digital
literacy instruction to teach these three func-
tional digital literacy skills to high school stu-
dents with mild and moderate ID. In addition,
students’ opinions of digital literacy skills were
surveyed following the study.

Method

Participants and Setting

Three high school students participated in
this study: one male student (Charles) and
two female students (Kate and Faith). Partici-
pants were selected based on the following:

TABLE 1

Student Characteristics

Students Age 10" Adaptive Behaviors’

Kate 16 50 59
Faith 17 40 61
Charles 19 66 43

Note. a = Wechsler Intelligence Scale for Chil-
dren-IV (WISCG-IV) full scale standard score; b =
Vineland Adaptive Scales-II (Vineland-II) standard
score.

(a) diagnosis of an intellectual disability, (b)
no email address, (c) no physical disability
which impeded the performance of the skill,
and (d) agreeing to participate in the study.
Table 1 details characteristics for each stu-
dent. Charles also had a comorbid diagnosis
of autism. In addition, all students partici-
pated in a life skills curriculum, which in-
cluded daily living skills, community skills, and
career goals. Further, five students without
disabilities worked in the classroom as peer
tutors. All phases of this study occurred in the
students’ special education resource class-
room. Students also worked toward communi-
cation and social skills goals included in their
Individualized Education Plans (IEPs).

The setting was a high school special edu-
cation classroom, which included a special ed-
ucation teacher and teacher assistant. The
special education teacher had 10 years of ex-
perience teaching students with intellectual
disabilities, and the teacher assistant had two.
The special education teacher and teacher
assistant have worked together for the past two
years. The special education teacher imple-
mented all intervention procedures.

Materials

This study incorporated the use of three Dell
Vostro 270 desktop classroom computers with
Windows 7 operating systems. We created
Gmail accounts for email, Diigo accounts for
social bookmarking, and DropBox accounts
for cloud storage for each of the three partic-
ipating students. Each of these digital tools are
available free of charge. Once accounts were
created, the teacher instructed the students to
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TABLE 2
Digital Literacy Skills Task Analyzed

Skill

Task Analysis

Emailing
Sign in
Respond to email

(1) Click gmail; (2) type login; (3) type password; (4) click sign in;
(5) Click email; (6) click “Reply”; (7) compose message “answering

teacher question”; (8) click send;

Send email

(9) Click “COMPOSE”; (10) type email address; (11) type subject;

(12) type message; (13) click “send”.

Bookmarking
Save bookmarks

(1) Find page to bookmark; (2) click Diigo on toolbar; (3) click sign in;

(4) click user name; (5) click password; (6) click bookmark;
(7) click save bookmark;

Access bookmarks
Cloud Storage

Sign in

Download document

(8) Click Diigo; (9) click “My Library”; (10) click on saved bookmark.

(1) Click Dropbox; (2) type email; (3) type password; (4) click sign in;
(5) Click folder “Class”; (6) click document; (7) click open; (8) respond

to teacher question; (9) click save icon; (10) click save “save as”;
(11) click “Yes” to replace existing file;

Upload document

(12) click upload icon; (13) click choose files; (14) scroll Desktop to find

document; (15) click on document; (16) click open; (17) click done.

select a password they could easily remember.
Students also were provided initially with an
index card with their username and password
printed in a 14-point font for reference if
needed. The index card was made available
when the student entered his or her user-
name and password incorrectly. Since these
tasks required a username and password, we
decided to provide non-contingent access dur-
ing baseline to increase the likelihood of stu-
dents performing later skill steps indepen-
dently. During intervention, students could
request the index card if needed during the
intervention phase. As students consistently
entered their username and password inde-
pendently (i.e., 3 consecutive sessions), the
index card was stored in a locket cabinet for
security purposes although students could still
request the card at anytime. Additionally,
screenshots of each task-analyzed step for all
three target skills were created and printed.
Screenshots of each motor demonstration
step were used as visual prompts and incorpo-
rated during general digital literacy instruc-
tion.

Variables and Data Collection

Event recording procedures were used to re-
cord the number of digital literacy task-ana-

lyzed steps completed independently or with
teacher assistance. The dependent variable
was the number of task-analyzed steps com-
pleted independently, which was calculated as
the percentage of task analysis steps com-
pleted independently, to email, bookmark,
and use cloud storage independently. Table 2
lists the task-analyzed steps for each targeted
skill. For emailing, students were expected to
(a) sign-in to their email account, (b) respond
to an email sent by their teacher, and (c)
compose and send a new email to a fellow
student (i.e., peer tutor). A total of 13 task-
analyzed steps were required to indepen-
dently email. For bookmarking, students were
expected to (a) save/bookmark at least one
career related website, and (b) access at least
one saved website/bookmark. A total of 10
task-analyzed steps were required to indepen-
dently use bookmarking. For cloud storage,
students were expected to (a) sign-in to cloud
storage, (b) download a document, (c) revise
the document, and (d) upload a document. A
total of 17 task-analyzed steps were required to
independently use cloud storage.

An independent response was defined as
initiating the first step in the task analysis
within 10 s and completing each step within
30 s without teacher assistance, except for the
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first step of social bookmarking (i.e., find page
to bookmark). Although students were re-
quired to initiate the task within 10 s, they had
5 min to review and find at least one job
related website to bookmark. The additional 5
min was provided only for step one; students
were expected to complete the remaining
steps (i.e., 2-10) within 30 s. If a student did
not independently initiate the first step within
10 s, complete a step within 30 s of initiation,
or 5 min to complete step one for social book-
marking, teacher assistances were imple-
mented using a system of least prompts (Ault
& Griffen, 2013). The least-to-most prompt
hierarchy consisted of the following levels: (a)
verbal prompt, (b) gesture, (c) gesture plus
verbal explanation, (d) modeling plus verbal
explanation, and (e) physical assistance plus
verbal explanation. The percentage of steps
completed independently was graphed for vi-
sual analysis. The special education teacher
recorded the data and implemented all in-
structional procedures for all sessions, and
one session occurred per day.

Maintenance data were collected 9 weeks
later after the student reach acquisition crite-
ria. Similarly, event recording procedures
were used to record the number of digital
literacy task-analyzed steps completed inde-
pendently or with teacher assistance and then
calculated as the percentage of task analysis
steps completed independently for each stu-
dent. During the 9 weeks, students continued
to use each skill daily.

Design

A multiple probe design across behaviors
(Gast & Ledford, 2010) was used to examine a
possible relation between digital literacy in-
struction and the acquisition and mainte-
nance of three digital literacy skills. All digital
literacy skills were probed during baseline
prior to instruction. After baseline data were
stable, the teacher implemented general dig-
ital literacy instruction and targeted emailing,
while social bookmarking, and cloud storage
skills continued to be probed during the base-
line phase. Contingent upon the student
reaching the acquisition criterion for emailing
(i.e., 100% for three consecutive sessions), the
teacher implemented digital literacy instruc-
tion and targeted social bookmarking, while

cloud storage continued to be probed during
the baseline phase. Lastly, the teacher imple-
mented digital literacy instruction and tar-
geted cloud storage after the student reached
criterion for bookmarking. Acquisition crite-
ria were defined as performing all task-ana-
lyzed steps of the targeted digital literacy skill
independently for three consecutive sessions.

Procedure

Baseline. Materials for each task were pre-
arranged and readily available to the student.
The teacher began all sessions by asking the
student to sit at the computer and either
“check your email, research career websites,
or check your schedule.” Students were given
10 s to initiate the first step in the task analysis
and 30s to complete each step, except for step
one of bookmarking in which students were
provided 5 min to review and save/bookmark
a website. In addition, no tangible reinforce-
ment was given. The baseline phase continued
for a minimum of three sessions or until sta-
bility was achieved.

However, the teacher assisted with spelling
when students requested and provided the
student’s username and password on an index
card. Since all skills required an email address
and password, all students were registered for
an email account accessible through a user-
name and password. The students self-selected
a username and password. Students were pro-
vided with an index card with their username
and password printed in a 14-point font and
instructed to refer to the card if they forgot
their login information. The students’ user-
name and password was provided to increase
the likelihood of students being able to dem-
onstrate the most digital literacy skills possi-
ble. Since a username and password was re-
quired to progress to other steps of the skills,
we did not want to artificially suppress a stu-
dent’s performance of specific skills that they
may otherwise be able to demonstrate.

For email, students were expected to sign-
in, and respond to a daily email from their
teacher, which included one closed-ended
question (e.g., are you going to the commu-
nity to work today, who won the game, what
are you eating for lunch, what’s the weather
like). In addition, students were expected to
compose an email to a peer tutor. Students
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were encouraged to email the peer tutor
about what they were doing today, what they
did over weekend, or plans for the upcoming
weekend. Peer tutors’ email addresses were
previously saved as contacts; therefore, as soon
as the student began typing the first letters of
a person’s name, their corresponding email
address appeared.

For bookmarking, students used a common
social bookmarking application (i.e., Diigo)
and search a statewide jobs website, which
provides any job seeker with a list of open
positions within a predetermined distance
(e.g., 5, 10, 25, 50 miles) of an entered zip
code. The students’ zip code and a 10-mile
radius was preset for all students. Students
were expected to review open employment
positions, bookmark at least one career web-
site of interest and to access at least one book-
mark website.

For cloud storage, students were expected
to download an activity posted by their teacher
from a common cloud storage website, com-
plete the activity, and then upload the com-
pleted work. Students were expected to down-
load a daily schedule task checklist. The
checklist included pictures of tasks completed
the previous school day and the current day’s
schedule of tasks that required completion.
Each student was expected to download the
schedule, self-report by typing a “Y” next to
each task indicating they completed it, review
the current daily schedule, and upload the
new schedule or document to the cloud stor-
age.

Digital Literacy Instruction

General instruction. After the baseline data
stabilized, the special education teacher re-
viewed each screenshot and verbally described
each task-analyzed step three times. Then, the
teacher demonstrated and verbally explained
each task-analyzed step three times. This re-
view and demonstration occurred during one
session and lasted approximately 30 min. On
the following school day, the teacher imple-
mented a system of least prompts. First, gen-
eral digital literacy instruction targeted email-
ing. Contingent on skill acquisition, general
literacy instruction was systematically imple-
mented for the second skill (i.e., bookmark-

ing) and then the third skill (i.e., cloud stor-
age).

Emailing. On the following school day, the
teacher cued the student to “check your
email.” Students were given 10 s to initiate the
first step in the task analysis and 30 s to com-
plete each step after being cued to “check
your email.” If they did not independently
complete a step within 30 s of initiation,
teacher assistance was provided. The teacher
administered a system of least prompts (Ault
& Griffen, 2013). The least-to-most prompt
hierarchy consisted of the following levels,
which included a 4-s level between each
prompt level: (a) verbal prompt (e.g., “do you
see where you need to login?”), (b) gesture
(e.g., pointing to login box where to login),
(c) gesture plus verbal explanation (e.g.,
pointing to the login box and providing a
verbal explanation), (d) modeling plus verbal
explanation (e.g., pointing to the login box,
providing a verbal explanation, and demon-
strating the correct response), and (e) physi-
cal assistance plus verbal explanation (e.g.,
holding the student’s wrist, pointing to the
picture prompt, providing a verbal explana-
tion, and physically assisting the student the
correct response). Digital literacy instruction
continued until the student reached acquisi-
tion criteria (100% independence for three
consecutive sessions) for emailing including
signing-in, responding to an email, and com-
posing and sending an email.

Bookmarking. Following the acquisition of
emailing, the teacher implemented one ses-
sion of the general digital literacy procedures.
Afterwards, the teacher cued the student to
“research career websites.” Similar to email-
ing, students were given 10 s to initiate the
first step in the task analysis and 30 s to com-
plete each step of the bookmarking task anal-
ysis, except for step one (i.e., find page to
bookmark). Students were given 10 s to initi-
ate the skill and 5 min to complete this skill
step; students were expected to complete the
remaining steps (i.e., 2-10) within 30 s. If they
did not independently complete a step within
30 s of initiation or 5 min for step one, teacher
assistance was provided and the system of least
prompts was implemented. Instruction con-
tinued until the student reached acquisition
criteria of saving and accessing at least one
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website (i.e., bookmarking) with 100% inde-
pendence for three consecutive sessions.

Cloud Storage. Following the acquisition of
bookmarking, the teacher implemented the
general digital literacy procedures for one
school day. Afterwards, the teacher cued the
student to “check their schedule.” Similar to
previous digital literacy skills, students were
given 10 s to initiate the first step in the task
analysis and 30 s to complete each step. If they
did not independently complete a step within
30 s of initiation, teacher assistances was pro-
vided and the system of least prompts was
implemented. Instruction continued until the
student reach acquisition criteria of signing-
in, downloading, and uploading a document
(i.e., cloud storage) with 100% independence
for three consecutive sessions.

Social Validity

Following the completion of the study, stu-
dents completed a social validity question-
naire to assess their opinions regarding the
acquisition of digital literacy skills. The re-
search assistant administered the question-
naire to each student individually. It consisted
of a 14-item Likert scale, ranging from 1 (in-
dicating strongly disagree) to 5 (strongly
agree). The possible scores ranged from 14 to
70. Higher scores indicate greater social ac-
ceptance. The research assistant also read
each item and response options aloud. Follow-
ing the 14 items, an open-ended question
asked students, “What else do you think?”

Interobserver agreement (IOA) and Treatment
Fidelity

The classroom teacher and a graduate assistant
independently and simultaneously collected in-
terobserver agreement (IOA). Interobserver
agreement data were collected during a mini-
mum of 50% of baseline, intervention, and all
maintenance sessions for each student. Ob-
servers independently and simultaneously re-
corded the number of steps each student com-
pleted independently. In addition, the peer
tutors were instructed to forward the email to
the teacher and graduate assistant that was
composed and sent by the participating stu-
dents. Interobserver agreement was calculated
by dividing the number of agreements of each

student’s responses by the number of agree-
ments plus disagreements and multiplying by
100. Interobserver agreement was 100% for
each participant’s assessment during all
phases.

Two research assistants also collected treat-
ment fidelity data during a minimum of 50%
intervention and all maintenance sessions for
each student. The teacher was required to
provide access to the computer and instruct
students to email, social bookmark, or use
cloud storage. The teacher was observed pro-
viding general digital literacy instruction in-
cluding reviewing screen captions and demon-
strating each skill while providing verbal
explanations. In addition, the teacher imple-
mented the system of least prompts with a
4second delay between hierarchical levels.
The research assistants calculated treatment
fidelity levels by dividing the number of ob-
served teacher’s behaviors by the number of
planned teacher behaviors and multiplying by
100. The mean treatment fidelity was 88% for
Kate, 95% for Charles, and 98% for Faith. The
majority of disagreements occurred as a result
of not waiting a full 4 seconds before intro-
ducing the next level of prompt.

Results

Overall, the students readily acquired each
digital literacy skill. On average, students com-
pleted few task analysis steps independently
during baseline. During digital literacy email
instruction, all students independently re-
plied to the teacher’s emails, indicating they
completed the steps of the task analysis, as well
as comprehended the message received. In
addition, all students composed and sent a
new email to a peer. During digital literacy
instruction, students required a mean of 11
sessions to reach 100% independence for 3
consecutive sessions for replying and sending
an email (M = 73%), 9 sessions to reach
criteria for social bookmarking (M = 77%),
and 13 sessions to reach criteria using cloud
storage (M = 71%). Each student demon-
strated an immediate increase in learning to
email and social bookmark with a 100% non-
overlapping data. Kate also demonstrated an
immediate increase in learning to use cloud
storage with a 100% nonoverlapping data;
Faith and Charles’ percentage of nonoverlap-
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Figure 1. Kate’s percentage of steps completed indepdently across digital literacy skills.

ping data for cloud storage was 87.5% and
92%, respectfully. In addition, all students
continued to use the digital literacy skills daily
and maintained each digital literacy skill nine
weeks later.

Kate. Figure 1 displays the percentage of
task-analyzed steps Kate completed indepen-
dently for emailing, social bookmarking, and

using cloud storage. During baseline, Kate did
not complete any of the task analysis steps for
emailing or using social bookmarking. She
did complete the first two steps for cloud com-
puting independently (i.e., entering user-
name and password). During digital literacy
instruction, Kate required 10 sessions to ac-
quire emailing independently for 3 consecu-
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tive sessions (M = 75%, range = 23-100%), 7
sessions to acquire social bookmarking inde-
pendently for 3 consecutive sessions (M =
76%, range = 30-100%), and 9 sessions to
acquire cloud storage independently for 3
consecutive sessions (M = 73%, range = 25—
100%). Across all skills, she immediately dem-
onstrated an ascending trend and 100% non-
overlapping data. Kate also maintained each
digital literacy skill nine weeks later.

Faith. The percentage of task-analyzed steps
Faith completed independently for emailing, so-
cial bookmarking, and using cloud storage is
displayed in Figure 2. During baseline, Faith
performed similarly to Kate. Faith did not com-
plete any of task analysis steps for emailing and
using social bookmarking, but independently
completed the first two steps of cloud storage
(i.e., entering username and password). She
required 15 sessions to acquire emailing with
100% independence for 3 consecutive ses-
sions (M = 66%, range = 12-100%), 10 sessions
to acquire social bookmarking independently
(M = 71%, range = 30-100%), and 16 sessions
to acquire cloud storage independently (M =
67%, range = 19-100%). Faith immediately be-
gan learning how to email and use social book-
marking as demonstrated by 100% nonoverlap-
ping data. Although a general ascending trend
was observed for cloud storage, her skill acqui-
sition was more gradual with a demonstration of
87.5% nonoverlapping data. In addition, Faith
maintained each skill nine weeks later.

Charles. Figure 3 displays the percentage
of task-analyzed steps Charles completed inde-
pendently for emailing, social bookmarking,
and using cloud storage. During baseline,
Charles independently completed the first two
steps independently (i.e., entering username
and password) for emailing and using cloud
storage. He did not complete any of the task
analysis steps for using social bookmarking
during baseline. During digital literacy in-
struction, Charles required 8 sessions to email
with 100% independence for 3 consecutive
sessions (M = 79%, range = 34-100%), 10
sessions to independently use social book-
marking (M = 83%, range = 30-100%), and
13 sessions to independently use cloud storage
(M = 72%, range = 19-100%). Charles im-
mediately demonstrated an ascending trend
and 100% nonoverlapping data for learning
to email and use social bookmarking. Charles

also readily learned to use cloud storage with
a demonstration of an ascending trend and
92% nonoverlapping data. In addition,
Charles maintained each skill nine weeks
later.

Social Validity

Table 3 displays each student’s rating on the
14-item social validity questionnaire. The
questionnaire scores could range from 14 to
70 with a higher score indicating greater so-
cial acceptance. Kate reported a total score of
66, Faith reported a total score of 63, and
Charles reported a total score of 60. Students
indicated that they liked all three skills. Email-
ing and social bookmarking were most pre-
ferred by the students, as they indicated that it
would be useful to communicate with friends,
family, co-workers, and employers. They also
indicated that they would continue to use
both email and social bookmarking, and
would recommend social bookmarking to
other students. Kate suggested that she really
liked how she can easily find websites about
her favorite TV shows. Students were indiffer-
ent about the use of cloud computing. Al-
though Kate and Faith indicated some future
use of the skill, Charles indicated that he
would not continue using cloud storage.

Discussion

The purpose of this study was to examine the
effects of teaching individuals with moderate
intellectual disabilities to use email, social
bookmarking, and cloud storage. All students
readily acquired each of these digital literacy
skills. All students also readily acquired the
skill of entering their username and password,
however, they were unfamiliar with most of
the other steps to complete each skill inde-
pendently. With the implementation of digital
literacy instruction including the teacher’s re-
view of static pictorial screen shots, modeling
each digital literacy skill, and proving teacher
assistance in the form of the system of least
prompts, all students acquired and main-
tained the functional digital literacy skills. A
functional relation was established; experi-
mental control was demonstrated in at least
three different series at three different points
in time for systematic digital literacy instruc-
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Figure 2. Faith’s percentage of steps completed indepdently across digital literacy skills.

tion and emailing, social bookmarking, and et al.,, 2012), computing skills (Pennington,
using cloud storage independently. Stenhoff, Gibson, & Ballou, 2012) and digital

These findings support previous findings media skills (Cihak, Fahrenkrog et al., 2010)
that suggest that systematic instruction is an to learners with intellectual and develop-
effective strategy to teach new skills (Spooner mental disabilities. This study extends the
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Figure 3. Charles’ percentage of steps completed independently across digital literacy skills.

existing body of research by demonstrating
the use of systematic instruction for teach-
ing digital literacy skills to students with
mild to moderate ID.

This study extended the current literature

in several ways. First, by demonstrating the
effectiveness of teaching functional digital
literacy skills, it also demonstrates the ability
of such instruction to provide students
greater access to the digital society. Burgs-

166 / Education and Training in Autism and Developmental Disabilities-June 2015



| rich3/z1f-etdd/z1f-etdd/z1f00215/2112859d15g | shettysh | S=3 | 3/13/15 | 1:09 | Art: 211-2859 | |

TABLE 3

Student Rating of Social Validity Questionnaire

Items Kate Faith Charles

Learning to email is a useful skill 5 5 5
Learning how to email will help me communicate with 5 5 5

friends and family
Learning how to email will help me communicate with 5 5 L

supervisors and co-workers
I will continue to use email 5 5 5
I liked learning how to use email 5 5 5
Learning to use social bookmarking is a useful skill 5 5 4
Social bookmarking will help retrieve my important websites 5 5 5
I will continue to use social bookmarking 5 5 5
I will tell other students about social bookmarking 5 5 5
I liked bookmarking sites I visit often 5 5 4
Learning to use cloud storage is a useful skill 4 3 3
I will continue to use cloud storage 3 3 2
I liked learning how to use cloud storage 5 4 4
I will tell other students about cloud storage 4 3 3
Total 66 63 60

Note. Likert scale was strongly disagree (1), disagree (2), neither agree or disagree (3), agree (4) and strongly

agree (5).

tahler (2002) noted a digital divide exists be-
tween people with disabilities and people
without disabilities. Digital literacy is a critical
life skill in today’s digital society. Instead of
utilizing such technology to only target spe-
cific skill deficits and/or as intervention deliv-
ery systems (i.e., Kagohara et al., 2013), it is
important to employ such technology in order
to teach students with ID how to access digital
communities. When considering the rise in
availability of new software and applications,
teaching students with ID the fundamentals of
such technology will provide them greater ac-
cess to and use of the new technology. Rather
than using technology as a cul-de-sac, acquir-
ing and using digital literacy skills allows users
to access an on-ramp of information and so-
cial contacts for employment, interactions,
and independent living. Digital technology
can be a resource for learners with ID in per-
sonal, academic, and employment pursuits.
An additional benefit of the intervention
was the expansion of language through email.
Early in the intervention, students simply re-
sponded to the teacher’s email with one word
or short phrases, but as the intervention pro-
gressed, they sent more elaborate statements
and details. Additionally, after Kate acquired

the first skill, she emailed the researcher from
her home computer without instruction from
the researcher. This indicates that Kate gen-
eralized the skill to another setting and proves
email to be a socially valid skill for Kate.

Second, this study incorporated the use of
essential digital tools (i.e., email, social book-
marking, and cloud computing). Because dig-
ital literacy skills are necessary for participa-
tion in education, the gap is widened for those
without the skills. Researchers indicated that
85% of people without disabilities use a com-
puter or other device to access the Internet in
comparison to only 54% of those with disabil-
ities (NCD, 2011). The National Center on
Educational Statistics (NCES) reported that
children aged 5 to 17 years without a disability
were significantly more likely to use comput-
ers and the Internet than their peers with
disabilities (2001). Children and adolescences
with ID were even less likely to use a computer
or the Internet. Technology can either stand
as an obstacle or a facilitator in education for
individuals with disabilities (Fichten et al.,
2001). Teaching students to use digital tools
such as email, social bookmarking, and cloud
storage enables them to be more fully in-
cluded as digital citizens.
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From elementary schools to college cam-
puses, the use of technology is widespread.
Mobile devices and electronically formatted
textbooks are now commonly found in the
classroom. The portability of such technology
enables users with disabilities to access sup-
ports from anywhere in the world. Equipped
with digital skills, people with intellectual dis-
abilities can communicate with friends and
family members via email, bookmark employ-
ment websites, and retrieve saved documents
via cloud computing.

Third, the current study provided supports
to facilitate work readiness skills. Digital com-
munication is vital to establish connections
with friends, communicate with coworkers,
and network with other professionals. In this
study, students were instructed to respond to
emails, bookmark websites of interest, and
store documents in the cloud for later use.
The overarching goal of secondary education
for students with ID is to prepare them to be
productive, wage-earning citizens. To prepare
for the competitive workforce, learners with
ID must be equipped with digital skills such
as using username and passwords, email us-
age, and internet access. As a component of
Information and Communication Technology
(ICT), digital communication is an important
skill offering individuals with ID a means of
communicating with others for work and/or
leisure purposes. It can ease social isolation
and advance academic, career, and leisure
goals by connecting people with ID to a com-
munity of peers and a network of supports
(Burgstahler, 2002). People with ID can use
email to communicate and socialize with
friends, family members, teachers, and em-
ployers. Email is the primary means of com-
munication outside of school between em-
ployers and workers. Email has become an
environment for conducting work, and for
maintaining social life.

Participants of this study ranged in levels of
ability, and all students were successful in ac-
quiring the digital literacy skills. Students also
indicated that the skills were useful and enjoy-
able, particularly emailing. These skills allow
high school students the opportunity to com-
municate through email, to save important
websites, and to obtain information and sup-
ports to complete academic and non-aca-
demic tasks. These are all necessary skills for

students preparing to transition into life after
school. They facilitate the job application pro-
cess and can be used to increase numerous
other educational skills.

Although this study indicated positive out-
comes, conclusions must be interpreted
within the context of this study and several
limitations should be considered. The partic-
ipating students in this study were all diag-
nosed with an intellectual disability, which
limits generalizability to other populations.
Further investigations that include partici-
pants with a wide range of characteristics are
warranted.

A second limiting factor was response gen-
eralization. As the students were learning to
email, they generalized entering their user-
name and password to access and use cloud
storage. Due to the number of shared steps of
the task analysis, future studies can address
this limitation by reducing the number of
common steps among specific digital literacy
skills. Third, the technology itself is a third
limiting factor. Many students may be unfamil-
iar with digital tools such as social bookmark-
ing and cloud computing. This would prevent
the accessibility and use of these skills. Also,
these applications require the use of internet
access, preferably high speed internet access.

As the findings from the study suggest, in-
corporating functional digital literacy skills
into curriculum for secondary students with
intellectual disabilities may be effective at im-
proving functional, academic, and indepen-
dent living skills. Future research should in-
clude the establishment of a framework of
recommended practices for educators to pro-
vide effective systematic instruction of these
critical skills. Additional target skills should
include instruction for using internet search
engines, utilizing built-in accessibility features,
and the use of mobile applications. Students
also were provided an index card with their
username and password until they could con-
sistently enter their security information inde-
pendently. A more advised security practice
that assists students to create an easy to re-
member but challenging password is needed.

Although teaching digital literacy skills to
students with mild to moderate ID is an ongo-
ing endeavor for educators and requires sus-
tained effort, this study demonstrates positive
outcomes for the participating students. A stu-
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dent’s disability is not the defining character-
istic of the participant, nor is it necessarily a
barrier to digital literacy participation. The
Internet can be a wonderful resource for stu-
dents with ID. They can use it for school,
communicating with others, searching for job
opportunities, building a network of supports,
and playing interactive games. Students who
are old enough to type in a few letters on the
keyboard can literally access the world. The
first step in the digital literacy process is en-
suring that students with ID can demonstrate
various essential digital skills. This study dem-
onstrated the feasibility of increasing digital
literacy by teaching students how to use these
skills effectively and over time. With the ad-
vancement of technology, accessibility fea-
tures, and user-friendly design, people with ID
can participate as active members of a digital
society.
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