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Abstract

Objective The purpose of this study was to examine the effects of point-of-view video prompting (VP) as a self-prompting
strategy with a least-to-most prompting (LMP) system on the rapidity of skill acquisition of two students with autism spectrum
disorder (ASD) and two students with intellectual disability (ID) when working on school-based vocational tasks.

Methods We used multiple probes across students design of single-case experimental methodology to examine whether or not
causal relation existed between the intervention and students’ vocational skill acquisition and follow-up performance. Target
tasks involved both process and basic functional mathematics steps that required students to pay attention to the process of task
completion rather than the functional step itself.

Results All students showed immediate and considerable improvement in skill acquisition between baseline and intervention.
Furthermore, all students completed the tasks with an average of over 90% accuracy once the LMP was removed. The four
students in this study required two to six intervention trials to reach 100% accuracy without the use of LMP, with a mean of four
trials. Tau-U effect size showed a strong effect of the intervention on skill acquisition and follow-up performance.

Conclusions VP and LMP as a combined intervention can be effective in teaching vocational tasks that involve process steps to
students with both ASD and ID. VP can be a useful support for students with ASD and ID in school, community, and

employment settings to decrease reliance on adult prompting and increase independence.

Keywords Autism spectrum disorder - Intellectual disability - Video prompting - System of least prompts - Vocational skills

While autism spectrum disorder (ASD) is primarily known for
impacting a person’s social-communication skills and repetitive
behavior and restricted interests, ASD also impacts a person’s
functioning in many areas of life, e.g., adaptive behavior, inde-
pendent living, academic learning, participation in leisure and
recreation activities, community involvement, and employment
(Hendricks 2010; Shattuck et al. 2012). The impact of ASD is
extensive with caretakers assuming most of the responsibility
when their family member with ASD graduates from high
school and continues to live at home with no engagement in
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post-secondary education or employment training (Shattuck
et al. 2012; Taylor and Seltzer 2011). Further, the cost of pro-
viding services for people with ASD is significant and impacts
multiple sectors of society. An estimated amount of $11.5 bil-
lion—$60.9 billion are spent per year for children with ASD in
the USA (Lavelle et al. 2014). These costs represent a variety of
expenses such as medical care, special education, and parental
wage and productivity loss due to the responsibilities of taking
extra care of their child with ASD. Yet, when the investment is
made in training people with ASD and other developmental
disabilities for employment, both monetary and personal bene-
fits outweigh the costs spent for the education and training of
people with ASD (Cimera and Burgess 2011).

One challenge common to all people with ASD, both those
who have a co-occurring condition of intellectual disability
(ID) and those who do not have ID, is independence linked
to adaptive behavior (Farley et al. 2009). Adaptive behavior
includes a wide range of skills that enable a person to function
independently across a variety of settings, e.g., functional,
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daily living, self-help, problem-solving, and work skills. In
order to improve the learning outcomes of students with
ASD, educational programming should include training in
adaptive skills in addition to academic skills. Furthermore,
the programming should be examined to identify the most
effective interventions for students with ASD, who display
diverse learning needs and characteristics (Alwell and Cobb
2009; Ninci et al. 2015).

In teaching students with ASD, technology-based interven-
tions are frequently used to improve learning outcomes and
skill acquisition in a variety of areas (Grynszpan et al. 2014).
They have been used for several decades evolving in different
formats and capabilities. These include the use of speech-
generating devices, calculators, computer-assisted instruction,
and various forms of assistive technology (Higgins and Boone
1996; Panyan 1984; Rayner et al. 2009). Technology has re-
cently become an essential part of education for students with
ASD (Odom et al. 2015) and plays an important role in the
way students spend their free time. For instance, students with
ASD engaged in technology-based activities more often than
non-technology-based activities (4.5 h versus 2.8 h per day;
Mazurek et al. 2012), in comparison to their typically devel-
oping siblings, who engaged in non-technology activities
more than technology-based activities (5.7 h versus 3.1 h per
day; Mazurek and Wenstrup 2013). Children with ASD spent
62% more time engaging in technology-based activities
(watching television, playing video games) than in academic,
physically active, or social activities without technology,
whereas their typically developing siblings spent 87% more
time engaging in non-technology activities than technology-
based activities (Mazurek & Wenstrup, 2012).

Given that many students with ASD are familiar with tech-
nology from using it for personal interests and entertainment
or in the classroom as a tool for communication, it is also
being used as a way to teach functional and job-related skills.
Some methods of teaching skills via technology include vir-
tual reality (Walsh et al. 2017), audio coaching (Walsh et al.
2017), and video-based intervention (VBI), either through
video modeling (VM) or through video prompting (VP;
Burke et al. 2013; Domire and Wolfe 2014; Johnson et al.
2013; Walsh et al. 2017). With these interventions, instruction
of how to complete a task is shown via tablet, iPhone/iPod
touch, or laptop computer that either an educational aide or the
student controls. There has been increasing evidence to sup-
port the use of technology-based instruction and intervention
to teach skills to students with ASD and ID, as a whole (Walsh
et al. 2017), and by specific platform types such as mobile
technologies (Cumming and Rodriguez 2017) and tablets
(Hong et al. 2016).

The design of these interventions can vary based on which
platform is used, and how the instruction is given (e.g., first- or
third-person perspective, text or voice-over narration,
prompting steps or one continuous process). Although there

is evidence for certain techniques over others, some aspects of
these interventions seem to differ on an individual basis. This
finding is not surprising given the heterogeneous nature of
students with ASD, so professionals are encouraged to per-
sonalize materials and to try a variety of techniques with dif-
ferent students (Fletcher-Watson 2014). Despite individual
differences, these technology-based interventions have repeat-
edly been shown to be effective in teaching a variety of skills
to students with ASD, from daily living skills like washing
dishes (Gardner and Wolfe 2015), to job-related skills such as
completing shipments (Burke et al. 2013), or making recipes
(Johnson et al. 2013).

One technology-based intervention that is effective, social-
ly valid, and easy to develop and use is VBI. Video-based
interventions have gained increasing amount of evidence in
teaching students with ASD and include several types (video
modeling, video self-modeling, point-of-view video model-
ing, and video prompting) that feature a video-recorded in-
struction presented to a student on a computer, laptop, tablet,
or smartphone. Despite procedural variations between differ-
ent VBIs (e.g., type of model, narration, perspective, and
screen size), there is consistent evidence for the effectiveness
of VBIs among students with ASD and other developmental
disabilities (Bennett et al. 2017). One key strength to VBIs is
their visual nature, which has been found to be more effective
in terms of the rapidity of skill acquisition and prompt inde-
pendence, than other types of visual interventions such as
static picture prompting (Kellems et al. 2018; Van
Laarhoven et al. 2010).

Video prompting (VP), a type of VBI, has been shown to
be effective in teaching vocational and functional skills to
adolescents and young adults with ASD and developmental
disabilities (Alexander et al. 2013; Allen et al. 2010), although
it has been most effective in skill acquisition when used with
other interventions, e.g., self-management strategies, and error
correction procedures (Cannella-Malone et al. 2012; Shrestha
et al. 2013). VP is a video recording of a target task with
explicit instruction, which is then presented to a student in
small segments. Each step of the task analysis constitutes each
VP clip, with a student watching each clip and then complet-
ing that step prior to watching the next instructional video clip.
There is evidence to suggest that VP is a more effective strat-
egy than other VBI strategies, such as video modeling
(Domire and Wolfe 2014; Banda et al. 2011). Furthermore,
when using VP as a self-instructional strategy to promote in-
dependence, video self-prompting was shown to be more ef-
fective for students with developmental disabilities than self-
mediated video modeling, another type of self-instructing VBI
(Shepley et al. 2018).

Research examining VP in teaching students with ASD
and ID has typically focused on the acquisition of func-
tional and vocational skills, such as daily living skills
(Domire and Wolfe 2014), functional mathematics (Weng
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and Bouck 2014), cooking (Taber-Doughty et al. 2011),
and job-related tasks (Allen et al. 2012). Research on the
effects of VP has ranged from examining VP as a stand-
alone strategy focusing on its salient features to examining
VP as an intervention package. For example, one study
examined VP with and without voice-over narration to
teach clerical skills to adolescents with ASD (Bennett
et al. 2013), and other studies have examined VP with
error correction procedures to teach functional and voca-
tional skills to students with ASD and ID (Cannella-
Malone et al. 2012; Gardner and Wolfe 2015; Seaman-
Tullis et al. 2018). These studies found that VP with error
correction procedures resulted in faster skill acquisition and
maintenance compared to when the intervention was used
without error correction. Least-to-most prompting (LMP)
and most-to-least prompting (MLP) strategies were com-
mon error correction procedures used in these studies to
prevent future task completion errors. LMP is a prompting
strategy that employs a hierarchy of prompts, beginning
with the least amount of assistance required, such as a
gestural prompt, to the most amount of assistance required,
such as hand-over-hand guidance (Ault and Griffen 2013).
LMP has been shown to be an effective prompting strategy,
both individually and coupled with other strategies, for
teaching skills to students with ASD and other develop-
mental disabilities, such as self-prompted cooking
(Mechling et al. 2008), tennis skills (Yanardag et al.
2011), and multi-symbol message production for commu-
nication (Finke et al. 2017). Most-to-least prompting is a
similar strategy, but instead begins with the most assis-
tance, moving to the least assistance. Although MLP can
result in fewer errors due to the higher levels of guidance
when the skill is first being acquired, it is also associated
with slower skill acquisition than LMP (Libby et al. 2008).
Regardless of which prompting strategy one uses, it is nec-
essary to track student data to ensure that the prompting
strategy of choice is effective for that student.

While studies that used VP alone produced varying results
on both skill acquisition and the number of sessions needed to
reach mastery, studies that used VP with error correction to
teach vocational skills have an emerging evidence base in
order to establish the external validity of VP for students with
ASD and ID. Also, a moderate effect size has been observed
for the effects of VP in teaching students with ASD and ID in
meta-analytic research and systematic reviews (Aljehany and
Bennett 2018; Domire and Wolfe 2014; Park et al. 2018).
However, the need for more research on the effects of VP,
particularly, using What Works Clearinghouse (WWC)
Single-Case Research Design standards was noted to establish
external validity of VP (Aljehany and Bennett 2018). Further,
meta-analytic evidence on the effects of VP used to teach daily
living skills found VP to be most effective when used with
error correction procedures, especially, for secondary school
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students with ASD and a co-occurring diagnosis of ID.
Studies that examined the effects of VP on teaching vocational
skills were limited (Aljehany and Bennett 2018).

Thus, the purpose of this study was to examine the effects
of point-of-view VP with LMP system on the rapidity of skill
acquisition of two students with ASD and two students with
ID when working on school-based vocational tasks with pro-
cess and basic functional mathematics steps that required stu-
dents to pay attention to the process of task completion rather
than the functional step itself. Primary research questions were
the following: (1) To what extent do students with ASD and
ID improve skill acquisition when working on vocational
tasks with process steps from baseline to intervention with
the use of VP and LMP strategies? And (2) to what extent
do students with ASD and ID continue to independently com-
plete vocational tasks with VP alone following the interven-
tion phase? The secondary question was the following: How
many sessions of LMP during intervention do students require
until they reach 100% accuracy in skill acquisition?

Method
Participants

Four students, two with ASD and two with ID, attending a
secondary school in the Mid-Atlantic region participated in
the study. Students participated in the study based on the fol-
lowing criteria: (a) received special education services under
Individuals with Disabilities Education Improvement Act
(IDEA, 2004); (b) had a primary diagnosis of ASD or ID;
(c) received vocational skills instruction; (d) had no vision,
hearing, or gross motor challenges that would impede a stu-
dent’s ability to access and learn from VP instruction per
teacher reports; and (e) did not exhibit extreme behavioral
challenges, such as severe physical aggression towards self
or others, or non-compliance to watch the video clips or com-
plete tasks per teacher reports. All students had an individual-
ized education program (IEP) and received special education
services under the eligibility category of ASD or ID. Students
were in the program where the instruction focused on func-
tional academic and vocational instruction with the goal
transitioning to independent living and community-based em-
ployment. To participate in the study, the first author contacted
the vocational program teachers at the school to identify stu-
dents who might need additional support with vocational skill
acquisition and meet the criteria for participation in the study.
All students who participated enjoyed watching videos on
YouTube or television for entertainment and used school
iPads for instruction or entertainment during break time.
However, they did not use VBI as part of the school instruc-
tion prior to and during participation in the study.
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Ben, a 15-year-old male student of Caucasian ethnicity, had
a primary diagnosis of ASD and secondary diagnosis of ID
with a full-scale 1Q score of 59 per latest psychological eval-
uation. He was in a classroom focusing on functional academ-
ic and vocational instruction. His reading was at a 2nd grade
level and his mathematics skills were at a 1st grade level. His
adaptive behavior was at a low range with a general adaptive
composite standard score of 69 per Adaptive Behavior
Assessment System, third edition (ABAS-3; Harrison and
Oakland 2015). He was an energetic student who enjoyed
school and focused on his work throughout the day.

Marcus, with a primary diagnosis of ASD and secondary
diagnosis of ID, was a 17-year-old student of African
American ethnicity. His most recent full-scale 1Q was 46 per
latest psychological evaluation, with his reading ability at a
level of 1st grade and mathematics at kindergarten level. He
had very low adaptive behavior with a general adaptive com-
posite standard score of 45 per ABAS-3. He had minimal
verbal ability and would communicate using short 1-2-word
phrases. Marcus worked on developing his functional aca-
demic and vocational skills. Marcus was eager to learn
throughout the school day and very attentive to instruction
with visual materials.

Kate, a 17-year-old female of Caucasian ethnicity, had a
diagnosis of ID. Her full-scale 1Q score was 51 per latest
psychological evaluation. Her instruction focused on func-
tional academic and vocational skills. She was at a kindergar-
ten level in mathematics and a 1st-2nd grade level in reading.
Similar to the other students, she had low adaptive behavior
with a general adaptive composite standard score of 60, ex-
tremely low range, per ABAS-3. Kate was a friendly student
and enjoyed activities throughout the day.

Samantha, a 16-year-old female of Caucasian ethnicity, had
a diagnosis of ID and Prader Willi Syndrome. Her full-scale
IQ was 41 per latest neuropsychological evaluation, with her
reading at a 2nd grade level and mathematics at a 1st grade
level. Samantha’s general adaptive composite standard score
was 75 per ABAS-3, which is at a low range of performance
compared to her same-age peers. She had stronger social and
interaction skills compared to other participants, however,
struggled with functional academic, self-care, community-
based, and daily living skills. She was friendly, social, and
attentive to the tasks she would do. Samantha’s instruction
also focused on functional academic and vocational skills.

Procedure

Setting Students attended a private special education school
for students with disabilities whose needs could not be met via
traditional instruction in public schools. The school had sev-
eral programs for students with ASD and other developmental
disabilities from kindergarten to a post-school transition pro-
gram. The four students were in a program designed for

students with multiple learning needs who needed intensive
instruction and received modified academic curriculum and
vocational skills instruction. The study activities took place
in the hallway during class time for three students who worked
on cabinet inventorying task. One student worked in an ink
inventorying room that was across from the vocational
classroom.

Dependent Variable There were three dependent variables:
one primary and two secondary. The primary dependent var-
iable was defined as the percentage of steps completed cor-
rectly and independently without the use of LMP according to
the task analysis (see Table 1 for task analysis steps and task
subsection for description of task operational definition). Two
secondary dependent variables included (a) the percentage of
steps that required error correction using the LMP system, and
(b) the number of sessions required to reach mastery criterion.
The percentage of steps that required error correction was
defined as the number of steps that required error correction
during intervention using the LMP system divided by the total
number of steps and then multiplied by 100%.

Independent Variable Video prompting and the LMP systems
served as independent variables. VP in a point-of-view format
featured an adult model completing each task step while nar-
rating instruction. For instance, the video clip featured a
model’s hands completing the task, such as modeling the pro-
cess of counting the number of black inks while saying “write
down the number to the correct column” and showing where
to write without actually writing. This was done to avoid a
situation where a student might copy the number from the VP
clip. We used an iPad 2 video camera to create the video clips.
One video clip was made per task. Then, we imported each
clip to the VideoTote application developed by the Prevent
Group, LLC (version 0.8.4), and divided them into steps of
task analysis to make it VP. Video recording of each task took
approximately 10 min and editing it as VP on VideoTote took
approximately 3—4 min per clip. During intervention, students
accessed the VP clips through the VideoTote on an iPad,
watched each step, and completed the step prior to watching
the next step. The video clip accessed via VideoTote automat-
ically paused following each step and students tapped “play”
icon of the video clip to watch the following step. The dura-
tion of video clips was approximately 4 to 7 min.

The LMP system involved the following: (a) gestural, (b)
verbal, (c) gestural plus verbal explanation, (d) modeling plus
verbal explanation, and (e) physical assistance plus verbal
explanation. When a student completed a task step incorrectly,
the researcher provided error correction starting with gestural
prompting and gradually increasing the prompting level if the
student did not respond. The majority of errors were corrected
with gestural or verbal prompting, while some errors required
gestural plus verbal explanation and modeling plus verbal

@ Springer



250

Adv Neurodev Disord (2019) 3:246-258

Table 1 Task analysis steps of
inventorying task (cabinet Item

Task steps

inventory/ink inventory)
1. Copy paper/128 A—black ink

2. Note pads/128 A—cyan ink

3. Velcro/128 A—yellow ink

4. Glue sticks/128 A—magenta ink

5. Sticky notes/131 A—black ink

6. Paper clips/131 A—cyan ink

7. Scotch tape/131 A—yellow ink

8. Staples/131 A—magenta ink

9. Dry erase markers/410 A—black ink

10. Paper towels/410 A—cyan ink

11. Clorox wipes/410 A—yellow ink

12. Trash bags/410 A—magenta ink

13. Gloves/26 A—black ink

14. White board spray/80 A—black ink

. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item
. Counts and records on the checklist
. Attends to and locates the item

D= D= N = =N =N =N =N =N =N =N =N =N =N

. Counts and records on the checklist

Step 2 in task analysis is a process step

explanation. Students did not require physical assistance plus
verbal explanation for error correction.

Experimental Design A multiple-probe across students’ design
(Horner and Baer 1978) was used to identify the effects of the
video prompting intervention on students’ skill acquisition
during vocational tasks. This design allowed researchers to
determine the presence of a causal relation between the inter-
vention and students’ skill acquisition, and to replicate the
effect across at least three students with a minimum of three
attempts at three different points in time (Kratochwill et al.
2013).

Task The inventorying task was selected per teacher recom-
mendation: (a) tasks were not addressed in students’ vocation-
al classroom instruction, and (b) tasks were functional and a
part of the regular in-school job tasks. Ben, Marcus, and Kate
worked on inventorying materials in the cabinet and Samantha
worked on ink inventorying. Both tasks required the same
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skills and number of steps from the students. Task analysis
steps appear in Table 1. Tasks included process steps, which
were defined as tasks that required students to model the pro-
cess of the step (e.g., counting the number of black inks and
writing down the number to the correct column) and not the
physical step (e.g., setting glass on the table). The number of
each item in the inventorying task varied from session to ses-
sion to prevent students from memorizing the numbers and to
examine the extent to which students are modeling the process
of the task completion.

The operational definition of the inventorying task was as
follows: (a) attending, scanning, and locating—the students
look at the inventory checklist at the item and scan for the
item in the cabinet by orienting his/her eye gaze towards the
item and pausing for 1 or 2 s before counting and writing the
number on the inventory sheet, while standing within approx-
imately 6 in. of proximity to the item; and (b) counting items
correctly—could count by pointing with fingers or pen/pencil
towards the item or without pointing towards the item; could
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count it out loud or silently; and could take out and return
items if necessary while counting; and writes the correct
amount the inventory checklist.

For the pre-baseline training, the task of photocopying was
selected as it included process steps that required students to
model the process and adjust the settings of the photocopying
order. The order was different each time, e.g., 2 copies of a
document in black and white and 1-sided option or 5 copies of
a document in color with 2-sided option. Task analysis of
photocopying steps and task analysis of operating a VP clip
was used.

Pre-baseline Training The purpose of conducting pre-baseline
training was to teach students to independently operate the VP
intervention to complete a vocational task that was not the
target task for the study. At the beginning of pre-baseline
training, baseline data on photocopying task were collected
to ensure that students were unfamiliar with the task comple-
tion. Researchers used the model-lead-test procedure (Carmine
et al. 1990) to train students on the use of VP to complete a
pre-training task of photocopying and collected data on the
percentage of steps for operating the VP clip. Data on stu-
dents’ completion of the photocopying task were also collect-
ed. The pre-baseline training phase continued until each stu-
dent was able to use the VP independently to make a photo-
copy of papers with no prompts from the researcher. When
students demonstrated they were able to use the VP and com-
plete the pre-baseline training task independently with 100%
accuracy, students started the baseline phase.

Baseline Each student completed the inventorying task for a
minimum of five sessions and until stable response was
achieved. Two sessions per week occurred, with two—three
days of time difference between each session. Researchers
provided students with all materials necessary to complete
the task (inventorying sheet on a clipboard, pen/pencil),
brought the student to the task setting, and asked the student
to complete the inventorying task. No other verbal prompts,
assistance, error correction, or performance feedback were
provided. During baseline, participants could make an error
on a step or skip a step and continue to the next step of the task
per task analysis. The session was terminated if (a) the student
did not respond for 30 s on any step, including the first step of
the task, and/or (b) the student made a continuous error on any
step for 30 s (for example, continuously retrieving items out of
the cabinet and taking them elsewhere).

Intervention During each intervention session, with two ses-
sions per week and two—three days of time difference between
each session, researchers provided each student with all ma-
terials necessary to complete the task (inventorying sheet on a
clipboard, pen/pencil), brought the student to the task setting,
and asked the student to use the VP clip to complete the task.

If the student made an error, the researchers used the LMP as
an error correction. Data on the percentage of task steps com-
pleted independently and the steps completed with the LMP
were noted separately. Additional data on the independent use
of the VP on the iPad were collected. Criteria to move from
intervention to VP-only phase were set at 100% independent
task completion for one session and having at least five ses-
sions of intervention.

VP-Only Phase The goal of this phase was to fade the error
correction strategy and examine the use of VP as a stand-alone
self-prompting support for students after students achieved
100% mastery on skill acquisition with the use of VP and
LMP strategies. Two to three days, which is a regular time
difference between each study session, upon completing the
intervention phase, each student moved to the VP-only phase
with two sessions per week. During this phase, students used
VP to complete the inventorying task without LMP provided
to them for three sessions. No assistance, prompting, or error
correction was provided. Each session began with the re-
searcher providing each student with all materials necessary
to complete the task (inventorying sheet on a clipboard, pen/
pencil), bringing the student to the task setting and giving the
direction to start working on the task with the use of video
prompting.

Measures

Data Collection Method For the primary dependent variable,
event recording was used to determine the percentage of cor-
rect responses per task analysis of steps (Kennedy 2005). Each
step was marked as independent correct or incorrect.
Independent correct responding was defined as (a) initiating
a task step within 5 s of researcher giving the direction to start
working on the task (for the first step in task analysis) and
correctly completing the step, (b) initiating the next step with-
in 5 s of completing the prior step and correctly completing
that step, and (c) initiating the task step within 5 s after
watching a VP clip for that step and correctly completing that
step without the LMP system. Incorrect responding was de-
fined as (a) failure to initiate the step within 5 s for any of the
points described in “independent correct responding” sections
a—c, and (b) independent incorrect completion of the task step.
Using event recording, two secondary dependent variables
were recorded for the percentage of steps that required error
correction using the LMP system and the number of sessions
required to reach mastery criterion.

Procedural Reliability and Interobserver Agreement
Procedural reliability was calculated by dividing the number
of steps the researcher completed according to the procedural
reliability checklist by the number of total steps of the proce-
dural reliability checklist and multiplying it by 100% (Kennedy
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2005). Procedural reliability data were collected during a min-
imum of 33% of each phase of the study: pre-baseline training,
baseline, intervention, and VP-only phases. To ensure the reli-
ability of the data collected, a second trained independent rater
collected data on the primary dependent variable for at least
33% of each phase. Interobserver agreement (IOA) was calcu-
lated using interval agreement approach and by dividing the
number of agreements by the number of agreements plus dis-
agreements and then multiplying by 100% (Kennedy 2005).

Social Validity Upon conclusion of the study, students and a
teacher answered social validity questions about their percep-
tions on the use of the intervention and skill acquisition.
Questions asked of students required yes/no and short re-
sponses. Teacher questions required open-ended responses.
Table 2 lists student and teacher social validity questions.

Data Analyses

We used visual analysis as the primary method of data analysis
consistent with the single-case experimental design (SCED;
Kratochwill et al. 2013). Visual analysis involved a four-step
process described in Kratochwill et al. (2013) to determine the
presence and magnitude of a causal relation between the VP
and student performance. To supplement visual analysis, we
conducted a nonparametric statistical analysis of effect size,
Tau-U. Tau-U allowed us to determine the practical signifi-
cance of the differences between comparative phases (baseline
vs. intervention and baseline vs. follow-up). Tau-U provides a
more complete measure of improvement between phases than
several other effect sizes used in SCED (Parker et al. 2011).
Tau-U scores range from 0 to 1.0, with 0—0.65 having weak
effects, 0.66-0.92 having medium to high effects, and 0.93—
1.0 having strong effects (Parker and Vannest 2009). We used
an online effect size calculator for SCED data to get Tau-U
scores (http://www.singlecaseresearch.org/calculators/tau-u;
Vannest et al. 2016).

Table 2 Social validity questions

Results

Figure 1 illustrates the percentage of steps completed correctly
and independently without using LMP. Based on visual analysis
of data, functional relation exists between the VP and LMP as a
combined intervention and students’ skill acquisition. Further, the
use of VP as a stand-alone self-prompting support for students
upon reaching skill mastery criteria is illustrated in Fig. 1. Table 3
represents mean accuracy of task completion and standard devi-
ation (SD) for each student per phase. Table 4 represents out-
comes on two secondary dependent variables: (a) the percentage
of steps that required error correction during intervention using
the LMP system, and (b) the number of sessions required to reach
mastery criterion.

Ben

At baseline, Ben completed the task with a mean response
accuracy of 6.08% with a low and stable trend. Ben’s mean
response accuracy increased to 94.17% during the interven-
tion phase, with a mean level change of 88.09%. Ben showed
immediate improvement, with increasing, then stable trend
during the intervention phase, with no overlapping data with
baseline. During the VP-only phase, Ben performed the task
with a mean response accuracy of 100%, demonstrating main-
tenance of the acquired skill. A Tau-U score of 1.0 was ob-
tained between both baseline and intervention phases, and
baseline and VP-only phases, indicating strong effectiveness
of the intervention.

Marcus

Marcus had a mean response accuracy of 3.5% at baseline with
low, stable trend. During the intervention phase, Marcus’ mean
response accuracy increased to 91.4%, with a mean level
change of 87.9%. The intervention trend initially increased,
and then became stable after a few trials, with no overlapping

Student questions

Teacher questions

1. Did you like video prompting?

I did not like it It was okay

I liked it I liked it a lot

2. What did you like about video prompting?

3. What did you NOT like about video prompting?
4. Would you continue to use video prompting and why?

5. Is there anything else you would like to tell us about your
likes and dislikes in this project?

1. What did you like about having your students use the video
prompting strategy in completing vocational tasks?

2. What did you not like about having your students use the video
prompting strategy in completing vocational tasks?

3. How useful was the video prompting with error correction in
helping your students improve vocational task performance?

4. Would you continue to use the video prompting with or without
error correction in the future? Why/why not?

5. Is there anything else you would like to tell us about students’
acquisition of skills in the project or use of the strategy?
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with a mean accuracy of 100%, also demonstrating mainte-
nance of the acquired skill. Comparing baseline and interven-
tion phases, a Tau-U score of 1.0 was obtained, suggesting
strong effectiveness of the intervention. A Tau-U score of 1.0
was also obtained between the baseline and VP-only phases.

Table 3 Mean accuracy of independent task completion and standard

deviation

Student Baseline/SD Intervention/ VP only/SD
SD

Ben 6.08% (5.54) 94.17% (5.27) 100% (0)

Marcus 3.50% (0) 91.40% (10.14) 100% (0)

Kate 25.17% (4.04) 85.0% (12.70) 96.33% (6.35)

Samantha 11.93% (6.41) 92.80% (13.97) 93.67% (4.04)

Kate’s baseline response accuracy had a mean of 25.17%,
with a stable trend. Mean response accuracy increased to
85.0%, demonstrating a mean level change of 59.83% with
no overlapping data points. Kate’s intervention trend was
more variable than that of the other students, initially showing
a stable increase, then a sudden drop during one session,
followed by improved response accuracy. Kate’s sudden drop
in task completion during one session could be explained per
item error analysis and behavioral observation. Item by item
error analysis revealed that the errors she made were counting
errors when it involved more than 3—4 counts of an item. For
instance, she would count an item as 10 when it was 11 or 12
or vice versa. Whereas per behavioral observation, the setting
could have contributed to student’s distractibility. During the
VP-only phase, Kate had a mean response accuracy of
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Table 4 (a) Mean proportion of steps that required error correction
using LMP during the intervention sessions, (b) number of intervention
sessions required for students to reach mastery (100% accuracy without
LMP)

Student Mean percentage of steps Number of sessions
requiring LMP during until mastery
intervention sessions (%)

Ben 5.8 4

Marcus 8.6 4

Kate 15.0 6

Samantha 72 2

96.33%, indicating maintenance of the acquired skill. A Tau-U
score of 1.0 was obtained between both baseline and interven-
tion phases, and baseline and VP-only phases, indicating
strong effectiveness of the intervention.

Samantha

Samantha had a mean baseline response accuracy of 11.93%,
with a low, stable trend. Samantha’s mean response accuracy
increased to 92.80% during the intervention phase, with a
mean level change of 80.87% and no overlapping data points.
Samantha’s intervention trend increased then stabilized over
the course of the intervention phase. Samantha had a mean
response accuracy of 93.67% during the VP-only phase, dem-
onstrating maintenance of the acquired skill. Comparing base-
line and intervention phases, a Tau-U score of 1.0 was obtain-
ed, suggesting strong effectiveness of the intervention. A Tau-
U score of 1.0 was also obtained between the baseline and VP-
only phases.

Effect Size

The Tau-U resulted in 1.0, showing a strong effect of the
intervention between baseline and intervention phases and
baseline and follow-up phases per student. This means that
100% of the data resulted in improvement with each compar-
ative phase. See Table 5 for the effect size for each trend
comparison across all participants and the weighted average.

Social Validity

All students liked using VP as an independent support by the
end of the study. They particularly liked the visual aspect of it.
Yet, as they used it more and got comfortable with the task
completion, they liked to self-fade VP by either fast-
forwarding the clips or by not watching them. Upon task mas-
tery, some students liked to watch the clips as video modeling
if they struggled to recall a certain step. The teacher liked the
use of VP and LMP to ensure rapid skill acquisition for

@ Springer

Table 5 Tau-U effect size trend comparisons for each participant, and
the weighted average of all participant trend comparisons

Participant Baseline-intervention Intervention-VP only
Tau- pvalue 90% Cl Tau- pvalue 90% CI
U U

Ben 1 0.0039 0.429-1 1 0.0201 0.292-1

Marcus 1 0.0090 0.370-1 1 0.0253 0.264-1

Kate 1 0.0039 0.429-1 1 0.0201 0.292-1

Samantha 1 0.0045 0.421-1 1 0.0167 0.313-1
Tau-U p value 90% CI

Weighted average 1 >0.0001 0.7695-1

students, specifically, for tasks that involved process steps.
The teacher expressed support for using VP for students to
increase independence without constant reliance on adult
prompting, and its potential use for more complex tasks as a
self-prompting strategy that could be used on pocket-size
devices.

Discussion

The aims of this study were to examine the extent to which the
use of VP and LMP strategies could help with rapidity of
vocational skill acquisition for students with ASD and ID,
and to what extent these students could continue to indepen-
dently complete these tasks with VP alone. Each of the four
students showed immediate improvement in skill acquisition
between baseline and intervention. Furthermore, each of these
students continued to work on these vocational tasks with VP
only, after the intervention phase, with two students reaching
100% accuracy, and all students reaching an average of over
90% accuracy once the LMP was removed. A secondary aim
of this study was to determine how many sessions of LMP
during intervention students needed to reach 100% accuracy
in skill acquisition. The four students in this study required
two to six intervention trials to reach 100% accuracy without
the use of LMP, with a mean of four trials (meaning that
students reached 100% accuracy on their fourth trial, on aver-
age). This adds to the increasing evidence base regarding the
effectiveness of VP as an intervention in helping students with
ASD and ID acquire vocational skills.

Findings from this study support the idea that VP and LMP as
a combined intervention could be effective in teaching vocational
tasks (Cannella-Malone et al. 2012; Gardner and Wolfe 2015;
Seaman-Tullis et al. 2018). While the most recent meta-analysis
(Aljehany and Bennett 2018) found VP as an effective strategy
for teaching daily living skills, the need for further research on
VP in teaching vocational skills was highlighted. The findings of
our study contribute to this line of work to further examine the
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effects of VP for skill acquisition and its potential use as self-
prompting support for completion of job-related tasks. Another
contribution is the use of VP in teaching students to attend to and
model the process of task completion (e.g., counting the number
of items and recording on the inventory sheet) rather than model
the task step itself (e.g., folding shirts). This embeds a basic,
functional mathematics component.

The number of sessions required to achieve 100% mastery
following the use of VP with LMP varied among students (two
to six intervention sessions). On average, four intervention ses-
sions were necessary for students to complete the tasks without
LMP. For instance, the student would count an item as 14 when it
was 15 or vice versa. The setting may have contributed to stu-
dents’ distractibility. In order to simulate more natural job set-
tings, students watched the VP clips and completed inventorying
tasks in an area where other students or staff would occasionally
pass by, performing their regular routine tasks. Considering the
attention challenges students with ASD and ID might experience
both in the school setting and even more in community settings,
future research could examine the use of VP in natural in-school
job settings or community job sites.

While this intervention was effective for all students in the
study, the two students with ASD (Ben and Marcus) were the
only students who completed tasks with 100% accuracy
across the three VP-only post-intervention trials. Although
this may point to simply a small sample size, this also could
be due to their primary diagnosis of ASD. VP interventions
are especially effective for students with ASD because they
help to focus attention on critical features of the task and
minimize distraction and attention to unimportant details
(Aljehany and Bennett 2018). Additionally, since these inter-
ventions are typically visual, they play to the strengths of
students with ASD, who often excel at visual tasks (Domire
and Wolfe 2014). Further, students self-operated the VP and
watched each clip prior to completing the task step. Previous
studies showed high levels of adult prompting to direct stu-
dents to the VP clip (e.g., Kellems et al. 2016). This study
conducted pre-training sessions until students were able to
both complete a novel task (photocopying) with 100% accu-
racy and use VP independently to self-prompt.

The follow-up findings with the use of VP only showed that
students used VP as an independent self-prompting support after
initial skill acquisition with VP and LMP. Although maintenance
and generalization of a skill is the ultimate goal, for those who
struggle with maintenance once the technology platform has
been removed, the ability to bring a portable device with the
intervention materials to a variety of settings is a particular
strength of this style of intervention (Bereznak et al. 2012).
While this study examined the participants’ use of VP as a self-
prompting support upon initial skill acquisition and mastery, the
maintenance of skill performance without any support in place is
necessary to examine in future research. During this phase, stu-
dents naturally faded the use of VP clips, and self-directed and

fast-forwarded to specific steps of VP to remind themselves of
the step as needed. For instance, Samantha did not use the VP
during the follow-up phase and completed the task with high
levels of accuracy. Ben watched it as a VM clip and completed
the entire task with 100% accuracy rather than watching each
step and then completing that step. Kate fast-forwarded the VP
clip to specific steps when she needed a reminder. In contrast,
Marcus watched each step of VP prior to completing that step.
Systematic examination of skill maintenance in the absence of
VP is necessary to ensure the extent to which students maintain
skill performance.

Limitations and Future Directions

Limitations set the need for future research. While SCED allows
for the demonstration of a causal relation with a single partici-
pant, best practices call for replication of effect with future studies
to strengthen the generalizability of the findings. Future studies
need to be conducted with additional students with different
learning characteristics to expand the effects of VP as a self-
prompting strategy. When interpreting findings, readers should
note that tasks students completed with VP and LMP were un-
familiar tasks. Therefore, they made an immediate improvement
in task performance following the use VP and LMP. Future re-
search should consider using VP as a self-prompting support for
tasks that students are familiar with but need extra support for
skill acquisition and task completion independently.

Next, while not a limitation, self-prompting (VP) was ex-
amined in combination with adult prompting (LMP) for rapid-
ity of initial skill acquisition. Thus, skill acquisition cannot be
attributed to VP alone. Though once students acquire the skill,
they can use VP as an independent support strategy.
Examining rapidity of skill acquisition with the use VP and
MLP could be of interest to future research. This could con-
tribute to strategies that are most effective and efficient in
teaching various vocational skills to students who need vary-
ing levels of support. Further research on using VP as a self-
prompting strategy to students with ASD without ID could
offer the application of VP for a broad range of students.
While this study embedded basic, functional mathematics
components into the vocational task, future research is neces-
sary to examine the effects of VP in teaching vocational tasks
that involve various mathematical functions (basic and com-
plex). Synthesis on the use of VBI in teaching mathematics to
students with ASD found only two studies (Kellems et al.
2016; Weng and Bouck 2014) that examined the use of VP
in teaching vocational skills that embed basic mathematics
skills (Hughes and Yakubova 2019). Given the nature of the
intervention, VP can be particularly useful in teaching stu-
dents with both ASD and ID tasks with complex functional
and mathematical steps. This will allow students learn each
step of the task and move on to the next step gradually.
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Another limitation of the study that could be of interest to
future research is the skill maintenance without the use of VP.
Upon skill acquisition, do students continue to work on tasks
with 100% accuracy without relying on VP as a self-
prompting support? Or do some students use VP to compen-
sate for memory challenges and help them work on tasks
independently? Further, examining systematic generalization
of VP use across natural settings with the same tasks is im-
portant to expand our knowledge on the effects and usability
of VP. Though limitations exist, the findings of this study
contribute to research and practice in determining evidence-
based practices in supporting students’ vocational skill acqui-
sition and independent task completion. The findings extend
efforts in using VP and LMP to teach various vocational tasks
and embed basic, functional mathematics skills, while using
VP as a self-prompting support strategy.
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