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Abstract

A multiple-probe design was used to investigate planning and persuasive paragraph writing by three secondary students
with disabilities and writing difficulties. The intervention consisted of one-on-one explicit instruction in persuasive writing
and the use of a technology-based graphic organizer (TBGO) with embedded strategies and supports. Dependent variables
included the number of sentences and overall holistic writing quality. The results were mixed. Two adolescents with the
primary diagnosis of learning disabilities improved their writing performance when using the TBGO and remained above
baseline levels when the TBGO was removed. One more participant diagnosed with autism demonstrated modest changes
in the quantity and quality of his writing. Students reported positive perceptions of the TBGO, indicating a socially valid
intervention. Implications, limitations, and directions for future research are discussed.
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Writing is an important foundational skill, vital for academic
success. Students are expected to use writing to express
understanding and document their learning across content
areas. Writing can also enhance students’ learning (Ray et al.,
2016). The skills required for effective written expression
gradually develop (Graham, 2018), and educational stake-
holders expect students to acquire more complex repertoires
of written expression across grade levels (National Governors
Association Center for Best Practices & Council of Chief
State School Officers, 2010). For instance, by the end of ele-
mentary grades, it is expected for students to learn advanced
sentence structure, and adolescents are expected to be able to
plan, write, and revise extended compositions, such as per-
suasive essays (Troia & Olinghouse, 2013).

Despite written expression being a critical component of
learning and expressive communication, existing data sug-
gest that adolescents with disabilities and writing difficulties
struggle with it (Graham et al.,, 2016). According to the
National Assessment of Educational Progress (NAEP), less
than a third of eighth and 12th graders are described as profi-
cient at or at an advance level of writing (National Center for
Education Statistics, 2017). Students with disabilities tend to

show specific difficulties in both writing quantity and quality
(Graham et al., 2016, 2017). Writing quantity includes word
production and sentence fluency and writing quality involves
idea generation, planning for essay parts, grammar and syn-
tax, and holistic quality (Graham et al., 2017).

Simple View of Writing

Research on writing development suggests that writing
quantity and writing quality are interrelated. Berninger and
colleagues (2002) identify the functional writing system as
a complex system with many factors influencing text gen-
eration at the word, sentence, and discourse levels. This
simple view of writing begins with transcription skills.
Transcription skills are the foundational skills of writing,
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just as decoding skills are the foundational skills of reading.
Students with various disabilities and writing difficulties
often struggle with transcription skills (Bouck et al., 2010;
Graham et al., 2017; Park et al., 2017). Handwriting is often
illegible and typing is often slow and labored. Transcription
skills affect the quantity of student writing.

Another feature of the simple view of writing is the exec-
utive functions, including the ability to maintain attention,
set goals, plan, review, revise, and use strategies for self-
monitoring and self-regulation. Working memory helps
coordinate writing task demands and retrieves from long-
term memory previously learned information such as
vocabulary and text structures, or even personal experi-
ences to come up with ideas for writing (Graham, 2018).
The metacognitive demands underlying the writing process,
including the efficient use of working memory and self-
regulation tasks, may be difficult for students with disabili-
ties (Hacker, 2018). They may struggle to come up with
ideas, organize those ideas, and translate them into mean-
ingful text (Arabsolghar & Elkins, 2000). Executive func-
tions affect the quality of student writing. Without intensive
instruction to support the quantity and quality of student
writing, adolescents with disabilities and writing difficul-
ties are unlikely to become proficient writers.

Intensive Writing Instruction for Adolescents
With Disabilities

Over time, the quantity and quality of writing proficiency
are compounded, and teachers need to first improve second-
ary writing instruction if students are to meet the common
core standards (Graham et al., 2014; Kiuhara et al., 2009;
Sundeen, 2015). As the academic demands increase from
elementary school, surveys of middle school and high school
teachers indicate that very little time is spent teaching stu-
dents to write, and adaptations or evidence-based practices
for writing are used infrequently (Graham et al., 2014;
Kiuhara et al., 2009). Adolescents with varying disabilities,
including specific learning disabilities (SLDs), and those
with limited cognitive ability as indicated by standardized
achievement tests may require intensive writing instruction.
This type of small-group or 1:1 instruction is characterized
by evidence-based intervention implementation, more prac-
tice opportunities, and immediate corrective feedback
(Fuchs et al., 2014). For secondary (ages 13—18) students
with disabilities who require intensive writing instruction,
most relevant interventions to date incorporate some type of
strategy instruction, including the process/writing workshop
approach (Liberty & Fitzpatrick, 1994), modified self-regu-
lated strategy development (SRSD) instruction (Guzel-
Ozmen, 2006; Konrad et al., 2017; Konrad & Test, 2007),
graphic organizer instruction (Park et al., 2017), and specific
software tools (Bouck et al., 2010). In these identified

studies, participant performance increased across relevant
dependent measures, including writing quality, following
teacher-led intensive intervention (e.g., across high dosage
of intervention; Konrad et al., 2017; Konrad & Test, 2007),
and/or technological support, especially in the area of plan-
ning and brainstorming (Bouck et al., 2010).

Intervention Framework: Technology-Based
Writing Instruction

Meta-analytic research has provided evidence that technol-
ogy can be beneficial for students when completing writing
tasks, regardless of disability (Morphy & Graham, 2012).
Despite this fact, there continues to be a lack of technology
incorporated into writing instruction and limited research
regarding the efficacy of technology-based interventions
that could support students with disabilities and writing dif-
ficulties (Evmenova & Regan, 2019). One promising way
to integrate technology into writing instruction is to use a
technology-based graphic organizer (TBGO) to help stu-
dents visually organize their ideas for writing. Several ben-
efits to using a TBGO include increased legibility and the
ability to manipulate and revise more readily and easily.
Ciullo and Reutebuch (2013) conducted a literature review
and located 12 studies that incorporated a TBGO into
instruction for students with learning disabilities (LDs),
with promising evidence for written expression. In addition,
two studies used technology for the planning process and
showed promise for students with other disabilities (Bouck
et al., 2010; Park et al., 2017).

Several recent studies have used a TBGO with embed-
ded self-regulated learning strategies to improve the persua-
sive writing of students with various abilities and needs
(e.g., Evmenova et al., 2016, 2020; Regan et al., 2018). All
studies have found that after four 50-min lessons and suffi-
cient opportunities to practice using the TBGO, students
with and without disabilities improved their quality of writ-
ing, whereas students with disabilities also increased the
quantity of their writing. Specifically, in one study, 10 sev-
enth- to eighth-grade students with high-incidence disabili-
ties (i.e., LDs, emotional and behavioral disorders,
attention-deficit/hyperactivity disorder, and autism spec-
trum disorder) increased the number of words, sentences,
and transition words written as well as included more essay
parts and received a higher holistic writing quality score
when introduced to the TBGO (Evmenova et al., 2016).
Similarly, students with and without disabilities in inclusive
seventh-grade classrooms who used the TBGO outper-
formed students in the control group who received tradi-
tional writing instruction on measures of number of
transition words and holistic writing quality (Regan et al.,
2018). These results further generalized to the inclusive
upper elementary social studies and science classrooms. In
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another study, students produced longer essays with more
transition words and demonstrated higher scores on essay
parts measure when writing with the TBGO (Evmenova
et al., 2020). Across all studies with the TBGO, students
were also able to maintain these gains after the TBGO was
removed. In addition, students’ attitudes toward writing
with the tool were very positive. However, none of these
studies included adolescents with disabilities and writing
difficulties in high school.

Current Study

Due to the multifaceted, persistent academic deficits exhib-
ited by adolescents with disabilities, it is critical to examine
ways in which educators can support the unique needs of
these students, particularly in the area of writing. The pur-
pose of this study is to examine the functional relation
between using a TBGO with embedded strategies and brain-
storming supports and improvements in persuasive writing
by high school students with disabilities and writing difficul-
ties. Specific research questions included the following:

Research Question 1: Is there a functional relation
between the use of a TBGO with embedded strategies
and brainstorming supports and changes in the quantity
(number of sentences) and quality (holistic writing qual-
ity score) of a persuasive paragraph written by high
school students with disabilities and writing difficulties?
Research Question 2: Do high school students with dis-
abilities and writing difficulties maintain their writing
performance when a TBGO is removed?

Research Question 3: What are adolescents’ attitudes
and their motivation to write using the TBGO tool?

Method

A multiple-probe across participants (Tawney & Gast,
1984) single-subject design was used to assess the changes
in students’ writing performance when using a TBGO with
embedded strategies and brainstorming supports. Baseline
consisted of three to five probes to establish typical per-
suasive writing performance of the students and to docu-
ment student need for a writing intervention. One-to-one
instruction was introduced in a staggered fashion. A func-
tional relation was demonstrated only if student partici-
pants’ writing improved after instruction and while other
participants still in baseline stayed at or near preinterven-
tion levels. Intermittent, but consistent, data collection in
baseline limited potential student frustration with a writ-
ing task. Probes were collected at strategic points: before
and after the independent variable was introduced in each
tier, allowing for overlap of data across phases (Kratochwill
etal., 2013).

Setting

The study took place in a large, diverse school district
located in the mid-Atlantic region of the United States.
Specifically, all participants were enrolled in a large, high-
needs public secondary school serving approximately 3,000
students in Grades 7 to 12. At the time of the study, 68% of
all enrolled students represented minority populations and
30% of students came from economically disadvantaged
backgrounds. All assessments and instruction in this study
took place during the 90-min literacy elective course block.
Baseline, TBGO use, and maintenance probes as well as all
instructional sessions were conducted in a teacher’s lounge
room. The room was roughly 25 X 25 feet and contained a
large table with chairs around it. The first author instructed
students in a one-on-one setting.

Participants

After all necessary permissions were obtained from the uni-
versity and school-level Institutional Review Boards, the
recruitment of participants took place. Three students met
the following inclusion criteria: (a) between 14 and 19 years
of age; (b) a documented diagnosis of any of the following
disabilities or combination of disabilities, including but not
limited to SLDs, mild intellectual disability (ID), autism,
and/or attention-deficit/hyperactivity disorder (ADHD); (c)
intelligence quotient (IQ) in the range of 60 to 70 (£5); (d)
writing goal present on the Individualized Education
Program (IEP); (e) standardized reading and writing scores
below the 10th percentile compared with grade-age peers
(scores < 80); (f) working memory significantly impacted
(Working Memory Index [WMI] < 80); (g) deficits in
receptive and/or expressive language as evidenced by a
speech language goal on the IEP; (h) ability to indepen-
dently type at least 12 correct words per minute (CWPM);
(1) ability to compose a complete sentence; and (j) accessing
general education standards and state assessments.
Demographic information was collected during the initial
screening procedures as described below. Participants were
16-year-old 10th graders who received instruction across all
academic areas in a small-group, self-contained setting. All
participants were able to independently complete the tasks
on the technology-based assessment and typed more than
12 CWPM. Overall demographics can be seen in Table 1.

Janet. Janet was a biracial (Asian and African American)
female diagnosed with SLD and ADHD. Janet received
speech and language therapy once a week. Her WMI and
Kaufman Test of Educational Achievement—Third Edition
(KTEA-3) scores indicated significant needs in the areas of
written expression, reading, and listening comprehension.
In the area of writing, Janet struggled with idea generation



Brady et al. 225
Table I. Participants’ Demographic Characteristics.

Descriptives Janet Trent Tom
Disability SLD/ADHD SLD/ADHD Autism
1Q (full scale) 72 59 66
WMI 71 3%) 65 (1%) 65 (1%)
KTEA/WE Score (percentile) 69 (2%) 69 (2%) 66 (1%)
KTEA/RC Score (percentile) 72 (3%) 74 (4%) 70 (2%)
KTEA/LC Score (percentile) 74 (4%) 40 (<0.1%) 71 (3%)
CWPM 13 I8 16

Note. SLD = specific learning disability; ADHD = attention-deficit/hyperactivity disorder; WMI = Working Memory Index; KTEA = Kauffman Test of
Educational Achievement; WE = written expression; RC = reading comprehension; LC = listening comprehension; CWPM = correct number of words

per minute on the typing test.

and initiating writing tasks, along with difficulty organizing
her thoughts even with the aid of a graphic organizer. She
had a writing goal on her IEP to use a prewriting strategy,
such as a graphic organizer, to write one to three well-orga-
nized paragraphs with a minimum of five sentences per
paragraph. Her accommodations included access to a word
processor with a spell checker and access to graphic orga-
nizers for writing assessments.

Trent. Trent was an African American male diagnosed with
SLD and ADHD. Trent received speech/language therapy
and occupational therapy services once a week. His WMI
and KTEA-3 scores indicated significant needs in written
expression, reading, and listening comprehension. In the
area of writing, Trent was able to come up with very cre-
ative ideas although they were not always on topic. He
began writing tasks easily but spent very little time plan-
ning and writing, which resulted in very simple sentences
that were often disorganized. His writing goal on the IEP
was to use a prewriting strategy, such as a graphic orga-
nizer, to write one to three well-organized paragraphs. His
accommodations included access to a word processor with
a spell checker and access to graphic organizers for writing
assessments.

Tom. Tom was an African American male diagnosed with
autism. Tom received speech and language therapy services
once a week. His WMI and KTEA-3 scores indicated sig-
nificant needs in written expression, reading, and listening
comprehension. In the area of writing, Tom struggled with
idea generation and organization, even with the aid of a
graphic organizer. His sentences tended to be short and sim-
plistic and he tried to complete tasks as quickly as possible
as writing was not a preferred activity. His writing goal on
the IEP was to use a prewriting strategy, such as a graphic
organizer to write one well-organized paragraph with at
least five sentences. His accommodations included access
to a word processor with a spell checker and access to
graphic organizers for writing assessments.

Independent Variable and Materials

The intervention in this study included two major compo-
nents: (a) a TBGO with embedded strategies and brain-
storming supports, and (b) explicit instruction of the
persuasive genre and the use of the TBGO, which is
described in more detail under “Procedures” section.

The TBGO was created as a Chrome application and
included five major parts: (a) choosing a topic/goal setting,
(b) brainstorming, (c) translating ideas into sentences using
a table, (d) self-monitoring, and (e) self-evaluating (see
website https://wego.gmu.edu). First, after selecting one of
the prompts to write about, students chose a goal from a
drop-down menu setting up a clear and attainable end point
for their writing (e.g., I will include three reasons and one
example; I will include three reasons and two examples; or
I will include three reasons and three examples).

In the second part of the TBGO, students started by
brainstorming what they wanted to write about their chosen
topic. In the current study, the brainstorming space was
modified from previous research (see Evmenova et al.,
2016). The brainstorming area was enhanced with a color-
coded web that included prompts for all major parts of a
persuasive essay (see website https://wego.gmu.edu/tbgos.
html). Opinion and summary parts were orange, the first
reason and example were blue, the second reason and
example were green, and the third reason and example were
yellow. Students were asked to write down key words
within the color-coded web and then transfer their ideas into
the similarly color-coded sections in Part 3 of the TBGO.

In Part 3, the far-left column of the TBGO had an IDEAS
mnemonic to help students remember the required parts of
a persuasive paragraph (i.e., I = Identify your opinion, D =
Determine three reasons, E = Elaborate with examples, A
= Add transition words, and S = Summarize). Visual cues,
text prompts, audio comments, and examples were embed-
ded as additional supports to be accessed as needed.
Misspelled words were highlighted and text-to-speech was
available. After students moved their ideas from the brain-
storming box, they could write complete sentences
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choosing various transition words from the drop-down
menu (e.g., “First,” “For example”). In the very right col-
umn of Part 3 in the TBGO, the self-monitoring statements
were located for students to check off whether the state-
ments were true. If any of the boxes were left unchecked,
students were unable to move to the next part of the TBGO.

After completing self-monitoring, students clicked a
“copy” button to move to the next page of the TBGO for
Part 4. Here, all written sentences were automatically cop-
ied into a paragraph format. After students listened to their
final written product using text-to-speech feature, students
were able to make any necessary revisions. Finally, the final
part (Part 5) of the TBGO, referred to as self-evaluation,
was completed by answering questions about their writing
(e.g., How many reasons did I include in my essay?). The
completed TBGOs and student writings were emailed to the
researcher, teacher, and the students.

Other materials used in this study included (a) writing
prompts validated by previous research (e.g., Evmenova
et al., 2016); (b) a researcher binder, including lesson plans
and activities for explicit instruction; (c) student folders,
including an IDEAS strategy card and an agenda for each
lesson; and (d) technology (i.e., Dell laptops with Chrome
browser, camera, audio recorder for backup).

Dependent Measures

Two dependent variables reported here were the number of
sentences and holistic quality of writing. A group of words
was considered to be a sentence if it contained a noun and a
verb and represented a complete thought. Sentences did not
have to start with a capital letter but had to include ending
punctuation to be considered a sentence. The number of sen-
tences was manually counted in each essay. A holistic qual-
ity rubric, modified from former research (Evmenova et al.,
2016), was used (ranging from 1 point to 8 points) to deter-
mine overall quality of the response. Criteria per point value
was determined by the number of essay parts included, use
of transition words, and how well the overall product was
written. For example, a score of 0 was given if there were no
essay parts written in complete sentences. A score of 8 was
given if it included a discrete topic sentence, three discrete
reasons, at least two discrete examples, a discrete summary,
at least two transition words used correctly, and a paragraph
written in a logical sequence that strengthened the writer’s
argument (see Evmenova et al., 2016, for detailed descrip-
tion). Each essay was read at least twice before scored by the
first author.

Probes. A pool of 26 prompts was created from published
practice standardized assessments of persuasive writing and
validated by previous research (e.g., Evmenova et al.,
2016). The first author, in collaboration with the teacher,
reviewed all prompts for interest, readability, and cultural

appropriateness prior to the study. Sample prompts included,
“Write an essay on whether or not students should go to
school on Saturday,” or “Write an essay on whether or not
students your age should do chores at home.” In each ses-
sion throughout the study, two prompts were randomly
selected from the pool. Both prompts were presented on
paper and read aloud by the researcher. Students were asked
to choose one prompt to write about.

Interobserver Agreement

Two independent observers were trained to score writing
samples until full agreement was met during training. After
training, one observer scored 100% of written paragraphs
(39 total samples) across all students and all phases.
Interobserver agreement for both dependent variables was
calculated by dividing the number of agreements by agree-
ments plus disagreements. Disagreements were discussed
until 100% agreement was reached. Then, the second
observer scored 33% of writing samples across students and
phases. Using the same formula, 100% agreement was
reached for both dependent variables.

Procedures

The procedures in this study were as follows.

Initial screening. To determine whether potential participants
met the inclusion criteria, the initial screening was conducted.
Students’ IEP files were carefully reviewed to collect the most
recent data on their ability and performance (e.g., 1Q, WMI;
scores on the KTEA-3). All aforementioned tests were admin-
istered to students by school personnel prior to the study and
were reported in the files. In addition, the first author con-
sulted with the teacher and observed the potential participants
during classroom activities to determine their ability to com-
pose complete sentences. Finally, an initial interview with
each participant was conducted. The first author asked stu-
dents 1:1 to share their feelings about writing. During the
interview, a technology-based assessment was also imple-
mented. The assessment was developed by the researchers
and validated by previous research (e.g., Evmenova et al.,
2016). Participants were asked to perform several tasks on the
computer that would be required while using the TBGO (e.g.,
opening a website, using a drop-down menu, scrolling). At
the end of the screening, students were asked to type a 1-min
passage to determine typing rate (reported in Table 1).

Baseline. Baseline consisted of three probes in Tier 1
(Janet), four probes in Tier 2 (Trent), and five probes in Tier
3 (Tom) to establish typical persuasive writing performance
of the participants and to document the need for a writing
intervention. Individually, students were pulled from their
90-min literacy elective course block and asked to write in
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response to one of two prompts on a computer using Micro-
soft Word. Traditional instruction during the elective course
offered remedial instruction in reading and writing, includ-
ing how to write and edit a persuasive essay. During base-
line, participants had access to a paper-based graphic
organizer that looked like the color-coded web within the
TBGO brainstorming section. A standardized script was
used to provide directions. Those included (a) asking stu-
dents to choose one prompt to write about (prompts were
provided in the Word document and on top of the paper-
based graphic organizer in the Baseline phase); (b) encour-
aging students to do their best and write independently; and
(c) stating that the researcher could only offer technical help
and could not answer any questions about writing. Students
were asked to raise their hand when they were finished, so
that the researcher could ensure that the file was saved cor-
rectly. Finally, the researcher read both prompts out loud
and asked students to begin. No talking to each other or
taking breaks (leaving the area) were allowed during the
session. Each session was untimed and students could take
as much or as little time as they needed.

Instructional procedures and TBGO use. Then, students were
introduced to the TBGO using the lessons plans designed to
include scaffolds, repetition, and sufficient practice oppor-
tunities. Lesson 1 focused on learning about the persuasive
genre and exploring the IDEAS strategy. Students watched
several video clips to enhance their understanding of per-
suasion and to collaboratively label the parts of two exam-
ple persuasive paragraphs. Lesson 2 provided additional
practice learning and applying the IDEAS strategy to label
paragraph parts. A think-aloud process was used to model
how students should evaluate the two prompts provided and
how to choose one that they have more to say about. Stu-
dents were introduced to the process of brainstorming and
the color-coded web within the TBGO. In Lesson 3, stu-
dents practiced completing the TBGO along with the
teacher. Explicit instruction on self-regulated learning strat-
egies and built-in supports followed. Lesson 4 included the
researcher modeling both the thinking and writing process
while completing the TBGO from the beginning to end. The
IDEAS mnemonic, self-regulated learning strategies, and
built-in supports were once again reviewed and reinforced.
Students then transferred one of their baseline writing sam-
ples into the TBGO. Missing parts were discussed and
potential elaborations were identified. Lesson 5 included
independent use of the TBGO. A mastery criterion checklist
was used by the primary researcher to determine whether
students were ready to independently complete the TBGO.
Once students met the criteria for independence, they
moved to the TBGO use phase while other students engaged
in additional practice with the TBGO under the researcher’s
supervision.

Lessons were delivered in a one-on-one setting. On aver-
age, lessons lasted 37 (range = 18-51) min. Janet received

3 hr 25 min of instruction (average time per lesson: M = 41
min; SD = 10.22). Trent received 2 hr 58 min of instruction
(average time per lesson: M = 36 min; SD = 8.93). Tom
received 2 hr 23 min of instruction (average time per lesson:
M = 34 min; SD = 11.72). Following instruction, each stu-
dent entered the independent TBGO use phase in a stag-
gered fashion. Tier 1 (Janet) entered this phase during
Session 9, Tier 2 (Trent)—during Session 15, and Tier 3
(Tom)—during Session 21.

During TBGO use phase, students were asked to write in
response to one of two prompts using the TBGO. Just like
in baseline, they had unlimited time to write. The researcher
followed a similar script to provide standardized directions
of (a) asking students to choose one prompt to write about
(prompts were provided on a piece of paper in the TBGO
use phase); (b) encouraging students to do their best and
write independently; and (c) stating that the researcher
could only offer technical help and could not answer any
questions about writing. Students were asked to raise their
hand when finished, so that the researcher could ensure that
the file was saved correctly. Finally, the researcher asked
students to open the TBGO website and type in their name
and the date. She then read both prompts out loud and asked
students to begin. No talking to each other and taking breaks
(leaving the area) were allowed during the session.

Maintenance. Two weeks after the last TBGO use session,
the first author returned to the classroom to examine
whether students maintained their writing performance
after TBGO withdrawal. Similar to previous research (e.g.,
Evmenova et al., 2016), one lesson was delivered in a small
group prior to collecting maintenance data. That lesson
focused on modeling how to write without the TBGO using
learned strategies and skills. Students were given a paper-
based graphic organizer like the one used in baseline and
the first author modeled how to use it by following a think-
aloud protocol. After the small group lesson, students par-
ticipated in 3 one-on-one maintenance sessions when they
were asked to write in response to one of two prompts using
Microsoft Word and a paper-based graphic organizer. The
first author followed the same script as used in the baseline
phase to provide standardized directions that included read-
ing both prompts out loud and not providing any assistance.
Students had an unlimited time to write.

Fidelity of Implementation

All testing and instructional sessions were either audio or
video recorded. Checklists were created to determine the
procedural reliability for each phase of the study. A special
education teacher unfamiliar with the purpose of the study
watched 100% of recordings (37 video files and 18 audio
files). Procedural reliability was established by dividing the
number of steps completed by the number of steps planned,
resulting in 100% across all phases.
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Social Validity

One-on-one semi-structured interviews were conducted
with students before and after the study to assess the social
validity of the intervention and answer the third research
question. The preintervention interview included eight ques-
tions (e.g., Do you like to write? Do you prefer to write by
hand or on the computer?), whereas the post-interview
included 23 questions (e.g., What did you think about the
graphic organizer? What does IDEAS stand for?). The inter-
view questions were developed by the researchers and vali-
dated in previous studies across grade levels (e.g., Evmenova
etal., 2016; Regan et al., 2018). The readability of interview
questions was slightly adapted in collaboration with the
teacher to make sure these students fully understood what
was being asked. Prompting was used throughout to encour-
age students to respond (e.g., Tell me why). Interviews were
audio recorded and transcribed verbatim.

Results

The data were analyzed using visual inspection across base-
line, TBGO use, and maintenance phases (Kratochwill
et al., 2013). Visual analysis focused on changes in level,
trend, variability, immediacy of effects, overlap, and con-
sistency. Tau-U was also calculated for each dependent
variable and each participant (Parker & Vannest, 2014;
http://www.singlecaseresearch.org/calculators/tau-u).

TBGO Use

Overall, the results were positive but mixed. As can be seen
in Figures 1 and 2, Janet and Trent increased the quantity
(the number of sentences) and quality (holistic writing qual-
ity) of their writing, whereas Tom’s changes were modest.
Janet and Trent demonstrated 100% PAND for both depen-
dent variables indicating high effectiveness of the interven-
tion. The Tau-U for all participants combined was 0.97 (p =
.00), 90% confidence interval (CI) = [.60, 1] for the num-
ber of sentences indicating a large effect, and 0.89 (p =
.0001), 90% CI = [.51, 1] for holistic writing quality indi-
cating a medium effect.

Janet. As can be seen in Figure 1, Janet’s number of sen-
tences in baseline was stable, averaging 1.33 (SD = 0.57).
There was a downward trend and low variability of number
of sentences data. Following instruction, TBGO use data
showed an immediate change in level to an average of 6.57
(SD = 0.79) sentences with a slightly downward trend and
medium variability of data. There was no overlap between
baseline and TBGO use data, with Tau-U = 1 (p = .02),
90% CI = [.31, 1] demonstrating a large effect. As can be
seen in Figure 2, Janet’s holistic quality data in baseline
were stable, averaging at 1.33 (SD = 0.58). There was a

downward trend and low variability of her writing quality
data in baseline. Following instruction, TBGO use data
showed an immediate change in level to an average writing
quality of 7.57 (SD = 0.79) with a slightly downward trend
and medium variability of data. There was no overlap
between baseline and TBGO use data, with Tau-U = 1 (p =
.02), 90% CI = [.31, 1] demonstrating a large effect.

Trent. Trent’s number of sentences in baseline was stable,
averaging at 1.75 (SD = 0.50). There was a flat trend and
low variability of data. Following instruction, TBGO use
data showed an immediate change in level to an average
7.00 (SD = 0.79) sentences with a slightly downward trend
and medium variability of data. There was no overlap
between baseline and TBGO use, with Tau-U = 1 (p = .01),
90% CI = [.36, 1] demonstrating a large effect (see Figure
1). Trent’s holistic writing quality data in baseline were
stable, averaging at 1.50 (SD = 0.58). There was a flat trend
and low variability of data. Following instruction, TBGO
use data showed an immediate change in level to an average
5.00 (SD = 2.45) with a downward trend and high variabil-
ity of data. There was no overlap between baseline and
TBGO use, with Tau-U = 1 (p = .01), 90% CI = [.36, 1]
demonstrating a large effect (see Figure 2).

Tom. Tom’s number of sentences in baseline was highly
variable, with a flat trend, averaging at 2.6 (SD = 1.34).
Following instruction, TBGO use data showed an immedi-
ate change in level with a slightly downward trend and
medium variability of number of sentences data averaging
at 5.60 (SD = 0.89). There was some overlap between base-
line and TBGO use data, with Tau-U = 0.92 (p = .02), 90%
ClIs = [.29, 1] demonstrating a large effect. Tom’s holistic
writing quality data in baseline were highly variable, with
flat trend, averaging at 2 (SD = 1.41). Following instruc-
tion, TBGO use data showed no immediate change in level,
but an upward trend and low variability of writing quality
data averaging at 3.80 (SD = 0.84). There was some over-
lap between baseline and TBGO use data, with Tau-U =
0.68 (p = .08), 90% CI = [.05, 1] demonstrating a medium
effect.

Maintenance

Two weeks after the last TBGO use probe, the maintenance
lesson and then maintenance phase took place. Students
wrote in response to a prompt using Microsoft Word and a
paper-based graphic organizer. As can be seen in Figures 1
and 2, Janet and Trent maintained their performance above
baseline levels for the number of sentences (M = 6.00; SD
= 1.00 and M = 4.33; SD = 0.57, respectively) and holis-
tic writing quality (M = 5.33; SD = 1.15 and M = 4.33;
SD = 0.58, respectively). Tom did not write more in main-
tenance than in baseline (number of sentences: M = 4.00;
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Note. TBGO = technology-based graphic organizer.

SD = 0.00). In terms of holistic writing quality, he scored
4.00 (SD = 0.00) in all maintenance probes, demonstrating

improved consistency of his writing performance.

Social Validity

Both pre- and postintervention interviews were transcribed
verbatim by the first author and analyzed using thematic
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Note. TBGO = technology-based graphic organizer.

analysis. Specifically, transcripts were read and reread to
identify any emerging and common codes that were later
grouped into overarching themes. It should be noted that all
students struggled with expressive language and received
speech/language services weekly. At the end of the study, all
participants were able to recall the IDEAS strategy and cor-
rectly explain each letter of the mnemonic. All students

reported that the goal setting section was important because
it helped . . . know how many sentences I needed to have”
and “keeps me from writing slow.” Trent was the only stu-
dent who reported using the text hints and audio comments
embedded in the TBGO, and he found them helpful. All stu-
dents really enjoyed the transition words drop-down menu
and were able to name several transition words that they
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remembered from their work in the study. They also appreci-
ated the feature in the TBGO that automatically turned their
sentences into a paragraph, stating it made things “easier and
faster.” Tom suggested that the TBGO should offer word
prediction supports. Janet and Tom said that they had never
used a tool like this one prior to the study, whereas Trent
remembered that he had used a graphic organizer before but
... never a graphic organizer on the computer.”

All students liked the lessons, and Janet reported that
they were “kind of easy.” When asked whether they pre-
ferred the 1:1 or small group instruction with the first
author, all students said that they preferred the 1:1 instruc-
tional model, stating it was “easier to concentrate” and had
“less distractions.” Overall, Trent and Tom reported that
they liked using the TBGO because it “makes writing eas-
ier” and “we can think of more ideas.” Both students also
said that they thought their writing improved as a result of
using the IDEAS strategy and the TBGO. On the contrary,
Janet was not sure how much she liked the TBGO. She “sort
of” liked it, but using it and writing in general was still
“hard” because “it is hard to think of something to write
about.”

Discussion

The purpose of this study was to examine a functional rela-
tion between using a TBGO with embedded strategies and
brainstorming supports and improvements in persuasive
writing by high school students with disabilities who
required intensive writing instruction. Analysis of data
across participants and phases demonstrated positive but
mixed results. Two students with the primary diagnosis of
LDs, Janet and Trent, were able to increase the number of
sentences and, most important, improve the overall holistic
quality of their writing when using the TBGO. Writing a
well-composed six- to eight-sentence paragraph was an
improvement over the one-to-two short simple sentences
produced by the two 10th graders during baseline. Unlike
paragraphs composed in the baseline phase, Janet and Trent
included reasons, some examples, and a summary of their
opinion when using the TBGO. Furthermore, these two stu-
dents were able to maintain the quantity of their writing
above baseline levels when the TBGO was removed. At the
same time, a student diagnosed with autism, Tom, demon-
strated modest changes in his writing.

These findings are somewhat consistent with previous
research on the use of the TBGO by students with various
abilities and needs (e.g., Evmenova et al., 2016, 2020;
Regan et al., 2018). This was the first known study in
which a TBGO with embedded strategies and supports was
used with high school students who require intensive
instruction for improving writing performance. Also, in
contrast to the previous TBGO-related studies, participants
in this study had standardized testing scores that indicated

cognitive ability that is typically associated with students
with a mild ID. The majority of research on writing with
technology to this point has included students with LDs or
emotional and behavior disorders (e.g., Evmenova et al.,
2020; Regan et al., 2018) or students with an ID (e.g.,
Bouck et al., 2010; Park et al., 2017). Although there were
three participants with the primary diagnosis of autism in
Evmenova et al.’s (2016) study who showed great improve-
ments in the quantity and quality of their writing following
the use of the TBGO, they had substantially higher 1Q lev-
els (126, 114, 98) than Tom (66). Although the delivery of
intensive instruction (i.e., 1:1, ample practice, corrective
feedback) in this study allowed Tom to write slightly better
when he used the TBGO, future research should explore
how to further individualize instruction, especially for ado-
lescents with autism who present with an IQ in the
extremely low range.

For example, additional attention should be paid to the
dosage of intervention when working with students who
need intensive instruction (Lemons et al., 2018). Whereas
decreasing group size was not an issue in this study as
instruction was 1:1, increasing the frequency and duration
of the intervention may be needed. In previous writing
research, the number of instructional sessions ranged from
10 to 19 prior to moving into independent writing phase
(e.g., Konrad et al., 2017; Konrad & Test, 2007). While that
was not possible in the current study due to school district
parameters, further exploration of how much instruction
and practice is needed to further improve writing outcomes
for all students is warranted. Future researchers may want
to assess how different dosage may influence students’ writ-
ing performance and its maintenance. In addition, the
National Center on Intensive Instruction (NCII; https://
intensiveintervention.org) suggests that individualization
for those students who require intensive instruction is a pro-
cess that relies heavily on teachers collecting student data,
analyzing the data based on decision rules, and making
modifications to instruction, as needed. When employed in
the classroom, frequent monitoring of students’ writing
progress with the use of the TBGO would allow for precise
individualization (Regan et al., 2021).

In the current study, students were given access to a
paper-based graphic organizer during baseline. Despite the
fact that all student participants had a graphic organizer
listed on the IEP as a regular accommodation, all students
failed to use it for planning their writing in baseline.
Following explicit instruction, modeling by the first author,
and the use of the TBGO, all students consistently took
advantage of using the paper-based graphic organizer dur-
ing the maintenance phase. The improvements in writing
for two students at maintenance are consistent with previ-
ous research that suggests spending time on planning and
organizing thoughts (either using a technology-based or a
paper-based graphic organizer) may be a critical component
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of the writing process (Ciullo & Reutebuch, 2013; Guzel-
Ozmen, 2006). These results suggest that teachers should
not only increase the frequency with which they provide
explicit writing instruction but should also employ strate-
gies such as a graphic organizer to improve their writing
instruction for adolescents with disabilities who struggle
with writing (Kiuhara et al., 2009). This is especially criti-
cal to ensure that students with disabilities are able to meet
the common core state standards (Sundeen, 2015).

Practical Implications

As a writing intervention package, the use of the scripted
lesson plans and TBGO was a feasible and cost-effective
option. This writing intervention could be successfully
implemented across a variety of settings, age categories,
grade levels, and disability groups, including students with
various writing abilities and learning needs. Although, in
the current study, the intervention was implemented by the
first author in one-on-one settings, previous research has
shown that class-wide implementation by teachers in an
authentic school setting is possible (e.g., Evmenova et al.,
2020; Regan et al., 2018).

There are several instructional recommendations based
on the results of this study. First, teachers should provide
more extensive practice using the TBGO and provide
immediate direct feedback on writing samples produced
with the TBGO. Regular, short conferencing sessions to
field questions should be completed and positive reinforce-
ment should be provided to students while they are inde-
pendently writing to encourage student engagement in the
writing process. Foundational writing skills need to be
addressed prior to focusing on paragraph writing. A prereq-
uisite skill should include writing complete sentences con-
sistently. As the next step, specific instruction in the editing
process could be added to improve the overall holistic
quality of student writing. Finally, teachers should remem-
ber to encourage students to set high goals for their writing
and continue to use the built-in scaffolds and supports
(Evmenova & Regan, 2019).

Limitations and Future Research

These findings need to be considered with caution due to
the following limitations. While a small number of partici-
pants is common for single-subject studies, replicating a
study with more homogeneous participants is needed.
Future studies, especially inclusive of students with autism,
will provide a better sense of who can benefit from the
TBGO intervention. The block schedule used in the stu-
dents’ school did not allow flexibility in the length of each
instructional session. The researchers were allowed to work
with each student for no longer than 45 min to allow

students to participate in other classroom activities for the
remainder of the block time. Indeed, the overall instruc-
tional time in this study was relatively low compared with
other writing studies (e.g., Guzel-Ozmen, 2006; Konrad
et al., 2017; Konrad & Test, 2007). More research with
teachers as implementers is encouraged to examine the use
of TBGO in authentic settings.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

This research was produced under the U.S. Department of Education,
Office of Special Education Programs No. H327S120011. The
views expressed herein do not necessarily represent the positions or
policies of the Department of Education. No official endorsement
by the U.S. Department of Education of any product, commodity,
service, or enterprise mentioned in this publication is intended or
should be inferred.

References

Arabsolghar, A., & Elkins, J. (2000). Comparative expectations
of teachers and parents with regard to memory skills in chil-
dren with intellectual disabilities. Journal of Intellectual
& Developmental Disability, 25(3), 169-179. https://doi.
org/10.1080/13269780050144253

Berninger, V. W., Abbott, R. D., Abbott, S. P., Graham, S., &
Richards, T. (2002). Writing and reading: Connections
between language by hand and language by eye. Journal
of Learning Disabilities, 35(1), 39-56. https://doi.
org/10.1177/002221940203500104

Bouck, E. C., Doughty, T. T., Flanagan, S. M., Szwed, K., &
Bassette, L. (2010). Is the pen mightier? Using pentop com-
puters to improve secondary students’ writing. Journal of
Special Education Technology, 25(4), 33-47.

Ciullo, S., & Reutebuch, C. (2013). Computer-based graphic orga-
nizers for students with LD: A systematic review of literature.
Learning Disabilities Research & Practice, 28(4), 196-210.

Evmenova, A. S., & Regan, K. (2019). Supporting the writ-
ing process with technology for students with disabilities.
Intervention in School and Clinic, 55(2), 78-87. https://doi.
org/10.1177/1053451219837636

Evmenova, A. S., Regan, K., Ahn, S. Y., & Good, K. (2020).
Teacher implementation of a technology-based intervention
for writing. Learning Disabilities: A Contemporary Journal,
18(1), 27-47.

Evmenova, A. S., Regan, K., Boykin, A., Good, K., Hughes, M.
D., MacVittie, N. P., Sacco, D., Ahn, S. Y., & Chirinos, D. S.
(2016). Emphasizing planning for essay writing with a com-
puter-based graphic organizer. Exceptional Children, 82(2),
170-191. https://doi.org/10.1177/0014402915591697

Fuchs, D.,Fuchs, L.S., & Vaughn, S. (2014). Whatis intensive instruc-
tion and why is it important? TEACHING Exceptional Children,
46(4), 13—18. https://doi.org/10.1177/004005991452966


https://doi.org/10.1080/13269780050144253
https://doi.org/10.1080/13269780050144253
https://doi.org/10.1177/002221940203500104
https://doi.org/10.1177/002221940203500104
https://doi.org/10.1177/1053451219837636
https://doi.org/10.1177/1053451219837636
https://doi.org/10.1177/0014402915591697
https://doi.org/10.1177/004005991452966

Brady et al.

233

Graham, S. (2018). A revised writer(s)-within-community model
of writing. Educational Psychologist, 53(4), 258-279. https://
doi.org/10.1080/00461520.2018.1480373

Graham, S., Capizzi, A., Harris, K. R., Hebert, M., & Morphy,
P. (2014). Teaching writing to middle school students: A
national survey. Reading and Writing, 27(6), 1015-1042.
https://10.1007/s11145-013-9495-7

Graham, S., Collins, A. A., & Rigby-wills, H. (2017). Writing char-
acteristics of students with learning disabilities and typically
developing peers: A meta-analysis. Exceptional Children,
83(2), 199-218. https://doi.org/10.1177/0014402916664070

Graham, S., Fishman, E. J., Reid, R., & Hebert, M. (2016).
Writing characteristics of students with attention deficit
hyperactive disorder: A meta-analysis. Learning Disabilities
Research & Practice, 31(2), 75-89. https://doi.org/10.1111/
1drp.12099

Guzel-Ozmen, R. (2006). The effectiveness of modified cognitive
strategy instruction in writing with mildly mentally retarded
Turkish students. Exceptional Children, 72, 281-297.

Hacker, D. (2018). A metacognitive model of writing: An update
from a developmental perspective. Educational Psychologist,
53(4),220-237. https://doi.org/10.1080/00461520.2018.1480
373

Kiuhara, S. A., Graham, S., & Hawken, L. S. (2009). Teaching
writing to high school students: A national survey. Journal
of Educational Psychology, 101(1), 136—160. https://10.1037/
a0013097

Konrad, M., Clark, K. A., & Test, D. W. (2017). Effects of GO
4 IT . . . NOW! Strategy instruction on expository writing
skills for students with disabilities. Career Development and
Transition for Exceptional Individuals, 40(1), 45—44. https://
doi.org10.1177/2165143416680884

Konrad, M., & Test, D. W. (2007). Effects of GO 4 IT ... NOW!
Strategy instruction on the written IEP goal articulation and
paragraph-writing skills of middle school students with dis-
abilities. Remedial & Special Education, 28(5), 277-291.
https://doi.org/10.1177/07419325070280050301

Kratochwill, T. R., Hitchcock, J., Horner, R. H., Levin, J.
R., Odom, S. L., Rindskopf, D., & Shadish, W. R. M.
(2013). Single case intervention research design standards.
Remedial and Special Education, 34(1), 26-38. https://doi.
org/10.1177/0741932512452794

Lemons, C. J., Vaughn, S., Wexler, J., Kearns, D. M., & Sinclair,
A. C. (2018). Envisioning an improved continuum of special
education services for students with learning disabilities:
Considering intervention intensity. Learning Disabilities
Research and Practice, 33(3), 131-143. https://doi.org/
10.11111/1drp.12173

Liberty, K. A., & Fitzpatrick, T. (1994). Effects of models and
demonstrations of personal narratives on the use of lexical
ties by writers with mental retardation. Journal of Behavioral
Education, 4(1), 7-20.

Morphy, P., & Graham, S. (2012). Word processing programs and
weaker writers/readers: A meta-analysis of research findings.
Reading and Writing: An Interdisciplinary Journal, 25(3),
641-678. http://doi.org/10.1007/s11145-010-9292-5

National Center for Education Statistics. (2017). The nation’s
report card: Writing. Institute of Education Sciences, U.S.
Department of Education.

National Governors Association Center for Best Practices &
Council of Chief State School Officers. (2010). Common
Core state standards. Authors.

Park, Y., Ambrose, G., Coleman, M. B., & Moore, T. C.
(2017). The effects of teacher directed writing instruction
combined with SOLO literacy suite. Journal of Computer
Assisted Instruction, 33(1), 20-34. https://doi.org/10.1111/
jeal.12163

Parker, R. I. & Vannest, K. J. (Eds.). (2014). Non-overlap analysis
for single-case research. In T. R. Kratochwill & J. R. Levin
(Eds.), Single-case intervention research: Methodological and
statistical advances (pp. 127—151). American Psychological
Association. https://doi.org/10.1037/14376-005

Ray, A. B., Graham, S., Houston, J. D., & Harris, R. (2016).
Teachers use of writing to support students’ learning in mid-
dle school: A national survey in the United States. Reading
and Writing, 29(5), 1039-1068. https://doi.org/10.1007/
s11145-015-9602-z

Regan,K.,Evmenova, A.S., Good, K., Leggit, A., Ahn, S., Gafurov,
G., & Mastropieri, M. (2018). Persuasive writing with mobile-
based graphic organizers in inclusive classrooms across the
curriculum. Journal of Special Education Technology, 33(1),
3—14. https://doi.org/10.1177/0162643417727292

Regan, K., Evmenova, A. S., Hutchison, A., Day, J., Stephens,
M., Verbiest, C., & Gufarov, B. (2021). Steps for suc-
cess: Making instructional decisions for students’ essay
writing. TEACHING Exceptional Children. https://doi.
org/10.1177/00400599211001085

Sundeen, T. H. (2015). Writing instruction for adolescents in the
shadow of the Common Core State Standards. Journal of
Adolescent and Adult Literacy, 59(2), 197-206. https://doi.
org/10.1002/jaal.444

Tawney, J. W., & Gast, D. L. (1984). Single subject research in
special education. Merrill.

Troia, G., & Olinghouse, N. (2013). The Common Core State
Standards and evidence-based educational practices: The case
of writing. School Psychology Review, 42(3), 343-357.


https://doi.org/10.1080/00461520.2018.1480373
https://doi.org/10.1080/00461520.2018.1480373
https://10.1007/s11145-013-9495-7
https://doi.org/10.1177/0014402916664070
https://doi.org/10.1111/ldrp.12099
https://doi.org/10.1111/ldrp.12099
https://doi.org/10.1080/00461520.2018.1480373
https://doi.org/10.1080/00461520.2018.1480373
https://10.1037/a0013097
https://10.1037/a0013097
https://doi.org10.1177/2165143416680884
https://doi.org10.1177/2165143416680884
https://doi.org/10.1177/07419325070280050301
https://doi.org/10.1177/0741932512452794
https://doi.org/10.1177/0741932512452794
https://doi.org/10.11111/ldrp.12173
https://doi.org/10.11111/ldrp.12173
http://doi.org/10.1007/s11145-010-9292-5
https://doi.org/10.1111/jcal.12163
https://doi.org/10.1111/jcal.12163
https://doi.org/10.1037/14376-005
https://doi.org/10.1007/s11145-015-9602-z
https://doi.org/10.1007/s11145-015-9602-z
https://doi.org/10.1177/0162643417727292
https://doi.org/10.1177/00400599211001085
https://doi.org/10.1177/00400599211001085
https://doi.org/10.1002/jaal.444
https://doi.org/10.1002/jaal.444

