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Abstract
This study aimed to find out the effectiveness of the video prompting procedure via
iPad in teaching children with autism the skill of drawing a six-part person, and also to
examine its maintenance and generalization. The research used a multiple probe design
(days) across participants, which is one of the single-subject designs. The participants
of the research were three male subjects at 5 and 6 years of age with autism diagnoses.
The research results indicated that all three subjects learned the skill of drawing a six-
part person with the video prompting procedure via iPad, and that they generalized the
skill with different settings, materials and persons. Social validity results showed that
the children’s parents held positive opinions regarding the research study.
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Autism, which constitutes the greatest developmental disorder category after mental
disorder, is characterized as a developmental disorder that is expressed by disabilities in
reciprocal social communication and social interaction, repetitive patterns of behavior,
interests and activities, and whose symptoms are known to be seen in early childhood
years and to continue for a lifetime (American Psychiatric Association [APA] 2013;
Center for Disease Control and Prevention [CDC] 2016; Odom et al. 2013). Children
with autism are known to have different behavioral characteristics in almost all of the
development fields, such as cognitive development and motor development, as com-
pared to their peers with normal development, as well as disabilities in social and
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language development, which are among their diagnoses criteria (Davidovitch et al.
2000; Ülke-Kürkçüoğlu and Kırcaali-İftar 2010).

Studies have shown that many children with autism lack basic cognitive and
academic skills, language and communication skills, and skills based on social and
emotional development. In addition, they also suffer from delays in motor develop-
ment; these delays are classified as Bassociated symptoms^ in the literature (Eliöz et al.
2016; Ming et al. 2007; Provost et al. 2007; Webber and Scheuermann 2008; Yanardag
et al. 2013; Pan et al. 2009). Experimental studies conducted in recent years have
similarly indicated that many children with autism suffer from delays in both gross and
fine motor skills, and that they generally show motor disabilities and motor behaviors
which are incompatible with normal development (atypical, Green et al. 2002; Ozonoff
et al. 2008; Vernazza-Martin et al. 2005; Yanardag et al. 2013).

Because motor development is related to other development fields, developmental
delays are considered to influence cognitive development of children with autism as
well as their social interaction and language-communication skills (Bhat et al. 2011; Bo
et al. 2016; Cossu et al. 2012; Ülke-Kürkçüoğlu 2007; Dziuk et al. 2007). Recent
research studies have shown that there is a strong relation between the cognitive and
social skills of children with normal development and the activities involving their use
of the fine motor skills, particularly hands and fingers (e.g. drawing a picture, cutting
with scissors, painting, writing), compared to their gross motor skills (Hellendoorn
et al. 2015; Kim et al. 2016; Thelen 2000). A research study conducted by Houwen
et al. (2016) examined the relation among the fields of fine motor and gross motor
developments, cognitive development, and receptive language and expressive language
developments. The findings of Houwen et al. (2016) indicated that the relation among
these development fields is very strong and that early period interventions in both
motor and cognitive developments will support language development as well.

The development in fine motor skills in the early period is also considered as
connected with academic skills, which is another skill field connected with cognitive
development (Piek et al. 2006). The research conducted by Grissmer et al. (2010)
studied the relationship between the pre-school children’s fine motor skills and their
school success in the following years of education. The findings of Grissmer et al.
(2010) showed that fine motor skills in early period supported their developments of
attention skills, literacy skills and mathematics skills and consequently increased their
school success.

Literacy development involves two key concepts, one of which is readiness and the
other emergent literacy. Readiness refers to the learning of literacy in a certain
developmental order systematically. Beyond readiness, emergent literacy is a process
that develops from birth to five years of age and supports literacy development (Atlar
and Uzuner 2018; Baydık 2003; Rohde 2015; Whitehurst and Lonigan 2002). In terms
of the order of writing skill development, the child first makes a drawing which
represents an object, person or place (e.g. the skill of drawing a person). The shapes
in child’s mind in this period are not the symbols representing the names of abstract
concepts but the representation of the environment he is in (National Institute for
Literacy 2008; Sturm et al. 2012). Having learned how to draw the representation of
a concrete entity the child starts to study drawing lines (Adi-Japha et al. 1998; National
Institute for Literacy 2008; Slegers 1996; Sturm et al. 2012). Research studies have
demonstrated findings which indicate that emergent literacy skills are not only
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important for academic skills but also a determining factor in children’s display of
positive behavior, and that children having emergent skills display less problem
behaviors in the first year of school (Spira et al. 2005). As a result, evaluation of
disabilities regarding fine motor skills in the early period and providing appropriate
interventions are significant for supporting the other development fields as well.

It is known that one of the fields where many children with autism are the most
competent is that they are able to notice and recognize visual stimuli more easily than
other stimuli and that they use visual stimuli more meaningfully (Schneider and
Goldstein 2010). Indeed, there are also research findings which state that watching a
video is a pleasurable activity for these children (Nikopoulos and Keenan 2006; Quill
1997). It has also been suggested that children with autism prefer visual stimuli and
they react to visual treatments more positively (Prelock et al. 2011). Therefore, video
modeling is among the evidence-based practices effectively used in the instruction of
children with autism (National Autism Center 2015; National Professional
Developmental Center on Autism Spectrum Disorder 2014).

Video-based instruction, which is principally based on observational learning theory,
includes watching and modeling a person in the video recording with the aim of
gaining a new behavior or changing an existing behavior (Corbett and Abdullah
2005). Video-based instructions, which are effectively employed in the instruction of
children with autism, are composed of five groups including (a) video modeling, (b)
video feedback, (c) video self-modeling, (d) subjective point of view and (e) video
prompting (Ayres and Langone 2005; Hughes and Yakubova 2016; Mechling 2005).

Video prompting procedure include recording a short video of each step of the skills
to be taught separately, the individual’s watching the video prompt related to a single
step at a time, and subsequently emitting the behavior they had viewed in the video
(Hughes and Yakubova 2016; Sigafoos et al. 2007; Wu et al. 2016; Yanardag et al.
2013). Video prompting does not require the learner to watch the video entirely, or to
perform all the steps related to the targeted behavior after the video ends, as opposed to
other procedures with video (Aykut et al. 2014). The video prompting procedure
includes dividing complex skills into smaller skill steps and the learner does not have
to perform more than one step at a time. Consequently, by decreasing the difficulty
level of the targeted behavior, the video prompting procedure introduces the opportu-
nity for individualization appropriate for children who cannot perform the whole skill
(Hughes and Yakubova 2016).

Review studies (Banda et al. 2011; Domire and Wolfe 2014; Gardner and Wolfe
2013) examining published research using video prompting have indicated that video
prompting procedures has been effective in teaching daily life and other skills to
individuals with autism. Moreover, Gardner and Wolfe (2013) suggested that video
prompting may be more effective than video modeling for teaching daily life skills to
individuals with autism.

The related literature points out that the video prompting procedure is used to teach
individuals with autism daily living skills (Aykut et al. 2014; Bennet et al. 2017;
Bereznak et al. 2012; Grab and Belfiore 2016; Horn et al. 2008; Johnson et al. 2013;
Kellems et al. 2018a, b; Mechling et al. 2013; Payne et al. 2012; Rayner 2011; Van
Laarhoven et al. 2016; Wu et al. 2016; Yavuz and Şafak 2017), vocational skills
(Bennet et al. 2016; Bennett et al. 2013; Burke et al. 2013; Weng and Bouck 2014),
leisure skills (Cannella-Malone et al. 2016; Chan et al. 2013; Edrisinha et al. 2011),
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motor skills (Yanardag et al. 2013), play skills (Gutierrez et al. 2016) and academic
skills (Jowett et al. 2012; Kellems et al. 2016; Knight et al. 2018).

Recently, numerous research studies have been conducted using video prompting
with individuals with developmental disorders. These studies have suggested that the
video prompting procedure may be more effective on its own in teaching individuals
with autism diagnoses and that it may produced more positive results when compared
to video modeling according to the characteristics of the targeted skill and the individ-
ual (Banda et al. 2011; Burke et al. 2013; Cannella-Malone et al. 2016; Domire and
Wolfe 2014; Gardner and Wolfe 2013; Yavuz and Şafak 2017).

As a result of technological advances and the higher accessibility of applications,
scenes used in video-based instruction have begun to be presented with various mobile
and more technological devices such as tablet computers, smart phones, laptop com-
puters, and iPod. These devices may also pave the way for video-based instruction by
trainers working with children with autism. Among the published research studies
concerning the effectiveness of the video prompting procedure via computer on motor
skills for children with autism, one included the teaching of play skills to develop gross
motor skills (Yanardag et al. 2013). In terms of the existing literature concerning the
instruction of academic skills, only academic skills at the level of mathematics and
primary education (Jowett et al. 2012; Kellems et al. 2016; Knight et al. 2018) have
been conducted; to our knowledge no studies have been conducted concerning the
effectiveness of video prompting procedures via iPad for the instruction of fine motor
skills with basic academic skills.

The purpose of this study was to determine whether a video prompting procedure
via iPad would be effective in teaching children with autism the skill of drawing a six-
part person. Thus, the following research questions guided our study: (1) would a video
prompting procedure via iPad be effective for children with autism to (a) gain the skill
of drawing a six-part person, (b) maintain it after two, four and six weeks and (c)
generalize the gained skill to different materials, settings and persons? And, (2) what
would the participating children’s parents’ opinions (social validity) be regarding the
research?

Method

Participants

Subjects Three male subjects, 5 and 6 years of age and with autism diagnoses,
participated in the study. All three subjects received group-based special education
programming every weekday at a local university-based program for individuals with
disabilities along with inclusive education in a local pre-school education institution.
Before the study was initiated, all three subjects were given the Gilliam Autism Rating
Scale-2 Turkish Version (GARS-2-TV), which was developed by Gilliam (1995) and
adapted to Turkish and standardized by Diken, Ardıç, and Diken et al. (2012), and the
autistic disorder score was calculated.

Subject prerequisite skills included the ability to (a) pay attention to and view a
scene on the iPad for at least 2 min, (b) draw simple, scribbled pictures on the paper, (c)
discriminate simple visual and verbal instructions and follow the instructions, (d)
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recognize simple geometric shapes, (e) imitate the visual drawing skills they viewed
and (f) pay attention to an activity for at least 3 to 4 min. To determine whether the
subjects possessed these skills, the class teachers were interviewed and the subjects
were observed in their classes. Subsequently, the researcher assessed these skills and it
was determined whether or not the subjects possessed these skills which were required
to participate in the study.

Bora was 6 years and 1 month of age. An expert applied GARS-2-TVand calculated
his autistic disorder score as 90. This score indicated that Bora was highly likely to
have Autism Spectrum Disorder (ASD).

Ümit was 6 years and 4 months of age. An expert applied GARS-2-TV and
calculated his autistic disorder score as 94. This score shows that Ümit is highly likely
to have ASD.

Kamil was 5 years and 4 months of age. An expert applied GARS-2-TV and
calculated his autistic disorder score as 92. This score shows that Kamil is highly likely
to have ASD.

All three subjects could perform instructions that included two and three actions, and
could speak by building sentences composed of at least two words. However, the
subjects were not capable of initiating communication and were not capable of using
verbal language according to the context. According to the results of the developmental
assessment (i.e., DENVER II and GEÇDA) conducted with the subjects, all were
observed to have significant deficits in fine motor skills as compared to their peers
and incapable of drawing a six-part person. None of the subjects had had any
experience with video prompting procedures.

Model A 29-year-old female model participated in the research to model the target skill
in the training video scenes. The model was informed about the research procedure.

Settings

Training and probe sessions were conducted in one of the classrooms for individualized
instruction at the university-based program. A two-way mirror, a rectangular table, two
chairs, a cabinet holding class materials, and shelves were present in the room during
sessions.

The setting where generalization probes were conducted was different from the
training setting in terms of room size, physical arrangement and existing materials.

Materials

Materials used in training and probe sessions during the research study included (a) a
digital video camera, (b) a tripod, (c) a laptop computer to organize the video scenes,
(d) video recordings containing training scenes, (e) an iPad, (f) white A4 size paper, (g)
a marking pen, (h) a clipboard, and (i) data collection forms.

For the training of the target skill, six video scenes were created. Video scenes were
prepared by zooming in on the target skill and including only the hands of the model in
the video. This was done to enhance the clarity with which the subjects could see each
step of the skill being performed. During generalization sessions, in addition to the
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other materials used, we utilized straw paper and a pencil that were different from the
pen and paper used in training and probe sessions.

To determine the validity of the training videos, a Training Videos Validity Form
was prepared and utilized. Questions on the form included (a) are the skill steps clearly
seen in the videos that you watched, (b) are the skill steps shown in an appropriate
order for skill analysis in the videos that you watched, and, (c) are the skill instructions
vocalized comprehensibly and audibly in the videos that you watched? Two experts
who have at least one publication in the field of teaching through video technology
watched the training videos and filled completed the validity form. Both experts
determined that the video scenes were prepared in accordance with the purpose of
the research.

Experimental Design

Amultiple probe design (days; Gast et al. 2014; Kennedy 2005) across participants was
utilized to evaluate the effects of the video prompting procedure. Several steps were
taken to control for external factors that might have influenced internal validity with the
aim of ensuring experimental control. First, before the start of the study, the researcher
informed the subjects’ teachers in the education institution and parents about the study
and asked them not to provide any training related to the target behavior until the
completion of the research. Second interobserver agreement data were collected on at
least 40% of all of the sessions throughout the research. To prevent loss of subjects in
the research, the parents’ participation in the study was ensured to be on a voluntary
basis and they were informed about the research in detail before the start of the study.

Dependent Variable The dependent variable was defined as the subject’s drawing of a
six-part person on paper by following the steps in the skill analysis when provided with
the direction: Bdraw a person^ (See Table 1). The target skill of drawing a six-part
person was selected as the dependent variable because of its frequent appearance in
development tests (e.g., DENVER II and GEÇDA).

Procedures

Probe Sessions The probe sessions were organized as (a) baseline probe sessions and
(b) daily probe sessions.

Table 1 Skill analysis of the skill of drawing a six-part person to be trained in the study

1. The learner draws the head of the person by centering it on the blank paper provided.
2. The learner draws the eyes of the person as two small hollow juxtaposing circles in the head.
3. The learner draws the mouth of the person as a straight line below the eyes.
4. The learner draws the body of the person below and adjacent to the head as either a vertical quadrangle, oval

or line.
5. The learner draws the arms of the person on the right and left side of and adjacent to the body.
6. The learner draws the legs of the person on the right and left side of and adjacent to the lower part of the

body.
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Baseline sessions. Baseline probe sessions were conducted until stable data were
observed during at least three consecutive sessions. In each baseline session, one trial was
conducted with a single-opportunity method. The subject was first provided with the
direction to perform the steps in the skills analysis. The subject’s correct responses were
reinforced using vocal reinforcers (e.g. BYou are great!^) on a continuous reinforcement
schedule. Incorrect responses were ignored and subsequent to the first incorrectly per-
formed step, the session was terminated. The subject’s participation, attention, and
cooperation were reinforced with vocal and social reinforcers at the end of each session
(e.g. BÜmit, you worked with me very well, you are great!^ and giving a high-five).

In baseline sessions the trainer provided a prompt (e.g. BNow we’ll work with you.
Are you ready?^) to obtain the subject’s attention. When the subject indicated that he
was ready to work, he was reinforced by the trainer and provided with the training
instruction (e.g. BVery well, draw a person^). If the subject initiated performance within
5 s of the instruction and completed at least one skill step, trainer provided vocal praise
(e.g. BWell done, you drew very well^). After the first incorrect response, the assess-
ment was terminated.

Daily probe sessions. Daily probe sessions were designed to determine the subjects’
performances regarding the skill being trained and the data obtained from these sessions
form the data in the training phase on the graphic. The procedures for daily probe sessions
were identical to those used during baseline session. Training sessions were continued
until the subjects displayed 100% correct responses for three consecutive sessions.

Training Sessions Training sessions were conducted every day during the week. Two
training sessions were conducted per day. A 45-min interval was implemented between the
two training sessions. Training sessions were conducted using forward chaining methods
within a one-to-one instruction format. During the training process, the subject viewed the
video scenes, which included video prompts, via iPad. During each training session, three
trials were conducted for each step in the task analysis. After giving the instruction to the
subject, the trainer waited for 5 s. Each step of the task analysis was trained separately.
Training sessions were continued until subjects displayed 100% correct responses for each
step of the task analysis. Correct responses were praised on a continuous reinforcement
schedule. On-task behavior was also continuously reinforced with praise.

During training sessions, the trainer and the subject sat at a table next to each other.
The trainer first provided the subject with a brief explanation regarding the scene (e.g.
BNow we’ll watch a video with you. Look, someone is drawing a person here, now
we’ll watch that. Are you ready?^). When the subject indicated that he was ready to
work, the trainer provided vocal praise (e.g. BYou are great!^). Next, the trainer started
the video scene and provided the target stimulus (e.g. BÜmit, watch the video.^). The
subject viewed the first step of the task analysis. After the subject viewed the video, the
trainer praised the subject for viewed the video, provided a pen and A4 size paper, and
prompted the subject to complete the first step (e.g. BÜmit, draw the head of the
person.^). If the subject completed the first step of the task analysis within 5 s of the
prompt, the trainer provided praise (e.g. BBravo!^) and initiated the second trial. The
subject’s not being able to complete the task step within 5 s was considered an incorrect
response and the three trials for the first step were realized again. At the end of the
training session, which was composed of three trials, the trainer praised the subject’s
participation behavior (e.g. BYou participated in the study very well, thanks.^). After
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the subject completed the task step being trained in the first step in all of the three trials
with 100% criterion, the trainer initiated training of the second step. The trainer first had
the subject view the video of the first step and subsequently prompted him to complete
the step. If the subject correctly completed the first step, the training of the second step
was immediately initiated and three training trials were implemented as was done with
Step 1. If the subject displayed an incorrect response with Step 1, three training trials
were conducted until the subject correctly completed the step and the training trials
were then initiated with Step 2. The training procedures for the Step 2 were identical to
those used for Step 1. After the subject met mastery criterion with Step 2, the trainer
initiated training of the third step. When training of Step 3 was initiated, the trainer first
had the subject view the video of the Step 1 and then prompted him to complete the
step. When the subject displayed a correct response, the trainer immediately had the
subject view the video of Step 2 and then prompted him to complete the step. If the
subject displayed a correct response, the trainer immediately initiated training of the
Step 3. If the subject displayed an incorrect response with Steps 1 or 2, three training
trials were conducted until a correct response with the step was displayed. The trainer
then initiated training trials for Step 3. Training of all other steps of the task analysis
was conducted identically.

Maintenance and Generalization Maintenance sessions were conducted two, four, and
six weeks after the subject achieved mastery criterion for the entire skill. Pre-and post-
tests were conducted to assess maintenance and generalization. During maintenance/
generalization probes, different materials were utilized in a different setting and with a
different person; none were present during the training phase. The procedures for the
maintenance/generalization sessions were similar to those used during baseline probe
sessions except that the participation praised only at the end of the session.

Social Validity A BSocial Validity Question Form for Parents’ Views^ was developed to
determine the appropriateness of the methods and the importance of the results obtained
in the research from the perspective of the parents of the subjects. The prepared form
included nine questions, seven of which were close-ended (i.e., Byes-no^) and two of
which allowed for open-ended responses. The forms were distributed to the parents in
closed envelopes and collected without asking the participants to provide their identi-
ties. The data obtained from the question form were analyzed descriptively (Schwartz
and Baer 1991).

Reliability Inter-observer agreement (IOA) and treatment integrity data were collected
during at least 40% of all sessions in each phase. For the analysis of IOA, the following
formula was used: Agreements/Agreements + Disagreements X 100 (Alberto and
Troutman 2013); IOA was 99.7% (range: 83-100).

The treatment integrity percentages were obtained using the following formula:
BObserved Trainer Behavior/Planned Trainer Behavior X 100^ (Billingsley et al. 1980).
To determine treatment integrity, the following behaviors were considered: a) preparing
the video scenes to be shown via iPad, b) preparing the materials, c) provision of the
prompt for the subject to view the video, d) providing the target stimulus, e) having the
subject view the video scene via the iPad, f) praise for the subject’s viewing of the scene, g)
provision of the skill instruction, h) providing an appropriate wait time (i.e., 5 s)
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responding according to the subject’s response, j) praising the subject’s participation.
Treatment integrity was 97.5% (range: 91-100) across subjects.

Results

Figure 1 displays the results of the study for Bora (top panel), Kamil (middle panel), and
Ümit (bottom panel). All three subjects displayed zero or near-zero correct responses
during baseline. All three subjects obtained mastery criterion with all steps during the
intervention phase within 10 (Ümit) or 12 sessions (Bora & Kamil). Bora, Kamil and
Ümit all maintained the skill with 100% accuracy during maintenance probes. All three
subjects displayed zero correct responses during baseline generalization probes and all
three displayed 100% accuracy during the post-training generalization probes.

Training Data

Bora and Kamil learned the target skill of drawing a six-part person at the end of 20
training sessions and Ümit at the end of 16 training sessions. The numbers of training
trials conducted until the criterion was met were 112 with Bora, 100 with Kamil, and 96
with Ümit. The number of incorrect responses displayed before mastery criterion was
met was 24 (21.42%) for Bora, 33 (33%) for Kamil, and 19 (19.79%) for Ümit. The
numbers/percentages of incorrect responses in the daily probe sessions were 26
(18.05%) for Bora, 36 (42.85%) for Kamil, and 18 (21.42%) for Ümit (Table 2).
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Social Validity Results

All parents stated that the training was necessary and that the skill was an important one
for their children. The parents stated that providing short video scenes via iPad was
effective for their children’s learning processes, and that video prompting was an
appropriate procedure for the training of the skill. The parents stated that the study
was valuable for their children in every aspect, and that the training of the skill of
drawing a six-part person would contribute both to their children’s fine motor and
cognitive skills and to their school lives. Finally, the participants responded that there
were no aspects which were unacceptable to them or which they did not like.

Discussion

This research examined the effectiveness of a video prompting procedure via iPad
to teach children with autism the skill of drawing a six-part person. The results of
this research are consistent with previous research studies in the literature (Jowett
et al. 2012; Kellems et al. 2016; Knight et al. 2018; Yanardag et al. 2013) that has
examined the training of motor and academic skills using video prompting. In
previous research, however, training focused on gross motor, mathematics, and
primary school level academic skills. The present research extended previous
studies by training fine motor skills in the form of drawing a six-part person. In
other words, among the studies in the literature that have use video prompting, there
are only a limited number that have taught motor and basic academic skills (Banda
et al. 2011; Domire and Wolfe 2014; Gardner and Wolfe 2013). Studies to date have
shown that the acquisition of skills based on motor development has positive effects
on diagnoses and education-based treatments. However, for children with autism to
learn fine motor skills, they need systematic training and prompting (Ülke-
Kürkçüoğlu and Kırcaali-İftar 2010; Provost et al. 2007). Drawing skills frequently
exist among early literacy skills of pre-school children. An examination of early
literacy skills indicate that the child first makes drawings that represent a concrete
being (e.g. a person or an object) in his or her immediate environment (National
Institute for Literacy 2008; Sturm et al. 2012). Consequently, this research has
extended the literature by focusing on an early literacy skill, the skill of drawing a
person, beyond the existing skill trainings in the literature.

From a social validity perspective, the parents of the children stated positive
opinions regarding the research study. The social validity results of the current

Table 2 Training data regarding the skill of drawing a six-part person

Subjects No . o f t r a i n i ng
sessions / trials

No . a nd % o f
training errors

Training time
h:m:s

No. and % of daily
probe errors

Daily probe
h:m:s

Bora 20/112 24-21,42% 02:00:25 26-18,05% 00:20:15

Kamil 20/100 33-33% 01:31:01 36-42,85% 00:13:35

Ümit 16/96 19-19,79% 01:18:19 18-21,42% 00:12:07
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study were similar to the social validity results of studies concerning the teaching of
gross motor and academic skills using video prompting (Kellems et al. 2016;
Knight et al. 2018; Yanardag et al. 2013). However, social validity data were
collected in only three previous studies with a focus on parents responding in only
one study (Yanardag et al. 2013). It has been argued that social validity data should
be collected from the individuals who are in close relationships with the subjects
who take part in the study rather than the people who are the direct consumers of the
study (Kurt 2012; Schwartz and Baer 1991). In addition, considering that social
validity data were collected in only three of the previous studies concerning the
teaching of gross motor and academic skills using video prompting, the present
study contributes to the growth of social validity data in the literature.

There were several noteworthy aspects pertaining to the result of the current
study. First, we observed that there was no need for any adaptations or additional
procedures other than the video prompting procedure to produce positive results
with regard to the target skill during the course of the study. Second, the inter-
vention required a relatively short period of time do be effective (i.e., 9-10 days)
and it was relatively inexpensive. This may indicate that the relative ease-of-use
and trainer-friendliness of video prompting procedures to teach fine motor-based
skills. Third, the maintenance and generalization data from the current study were
encouraging in terms of these particular independent and dependent variables. For
example, Bora and Kamil were each observed drawing different aspect of people
(i.e., nose and ears of the person for Bora; nose and hair of a person for Kamil) on
their own in addition to the specific skills of drawing a six-part person. Consid-
ering the difficulties children with autism experience in generalization (Neisworth
and Wolfe 2005), the current results pertaining to maintenance and generalization
are encourage and may be considered strengths of the study. Finally, the duration
of Bora’s training sessions was observed to be longer than that of the other
subjects. A reason for this may be his completion of the given activities at a
slower pace as expressed by Bora’s parents and teacher.

The current study also had some notable limitations. First, all three children
possessed the prerequisite skills in terms of acquisition of the target skill that served
as the dependent variable. Consequently, the current results are limited by these
characteristics. Nonetheless, it may be acknowledged that the chosen target skill is
one of the important early literacy skills of children in the pre-school period.
Second, due to Bora’s parents’ obligation to travel, the first planned maintenance
data point was not collected. However, his second and third maintenance data points
were collected and high accuracy was observed. Third, the target skill was not
generalized to new drawing skills (i.e., response generalization was not observed).
Finally, generalization data were not collected in natural settings in which subjects
were together with their peers.

Future research should continue to evaluate the effects of video prompting on
other drawing skills. Second, training with video prompts may be compared to other
training methods in terms of their effectiveness. Last, as this study was conducted in
a one-to-one instruction format, future studies might evaluate these procedures in a
group-based training format in which observational learning and acquisition of non-
targeted information can be assessed.

Journal of Developmental and Physical Disabilities (2020) 32:617–631 627



Compliance with Ethical Standards

Ethical Approval All procedures performed in studies involving human participants were in accordance
with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed Consent Written informed parental consent and verbal approval were obtained from all the
parents of the participants in compliance with the Declaration of Helsinki.

Conflict of Interest All authors declare that they have no conflicts of interest.

References

Adi-Japha, E., Levin, I., & Solomon, S. (1998). Emergence of representation in drawing: the relation between
kinematic and referential aspects. Cognitive Development, 13, 25–51.

Alberto, A. P., & Troutman, C. A. (2013). Applied behavior analysis for teachers (9th ed.). Upper Saddle
River: Pearson Education.

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental disorders (5th ed.).
Washington, DC: American Psychiatric Association.

Atlar, H., & Uzuner, Y. (2018). Examining the emergent literacy experiences of a preschool child with hearing
loss. Eğitimde Nitel Araştırmalar Dergisi - Journal of Qualitative Research in Education, 6, 54–89.

Aykut, Ç., Emecen, D. D., Dayı, E., & Karasu, N. (2014). Teaching chained tasks to students with intellectual
disabilities by using video prompting in small group instruction. Educational Sciences: Theory &
Practice, 14, 1075–1087.

Ayres, K. M., & Langone, J. (2005). Intervention and instruction with video for students with autism: A
review of the literature. Education and Training in Developmental Disabilities, 40, 183–196.

Banda, D. R., Dogoe, M. S., & Matuszny, R. M. (2011). Review of video prompting studies with persons with
developmental disabilities. Education and Training in Autism and Developmental Disabilities, 46(4),
514–527.

Baydık, B. (2003). Filizlenen okur-yazarlık ve desteklenmesi [Emergent literacy and its development]. Ankara
Üniversitesi Eğitim Bilimleri Fakültesi Özel Eğitim Dergisi, 4, 077–089.

Bennet, D. K., Gutierrez, A., & Lougrey, O. T. (2016). Comparison of screen sizes when using video
prompting to teach adolescents with autism. Education and Training in Autism and Developmental
Disabilities, 51, 379–390.

Bennet, K. D., Corocco, C., Loughrey, T. O., & McDowell, L. S. (2017). Effects of video prompting without
voice-over narration among students with autism spectrum disorder. Behavioral Development Bulletin,
22, 147–158.

Bennett, K. D., Gutierrez, A., & Honsberger, T. (2013). A comparison of video prompting with and without
voice-over narration on the clerical skills of adolescents with autism. Research in Autism Spectrum
Disorders, 7, 1273–1281.

Bereznak, S., Ayres, K. M., Mechling, L. C., & Alexander, J. L. (2012). Video self-prompting and mobile
technology to increase daily living and vocational independence for students with autism spectrum
disorders. Journal of Developmental and Physical Disabilities, 24, 269–285.

Bhat, A. N., Landa, R. J., & Galloway, J. C. (2011). Current perspectives on motor functioning in infants,
children, and adults with autism spectrum disorders. Physical Therapy, 91, 1116–1129.

Billingsley, F. F., White, O. R., & Munson, R. (1980). Procedural reliability: A rationale and an example.
Behavioral Assessment, 2, 229–241.

Bo, J., Lee, C. M., Colbert, A., & Shen, B. (2016). Do children with autism spectrum disorders have motor
learning difficulties? Research in Autism Spectrum Disorders, 23, 50–62.

Burke, V. R., Allen, D. K., Howard, R. M., Downey, D., Matz, G. M., & Bowen, L. S. (2013). Tablet-based
video modeling and prompting in the workplace for individuals with autism. Journal of Vocational
Rehabilitation, 38, 1–14.

Cannella-Malone, H. I., Miller, O., Schaefer, J. M., Jimenez, E. D., Page, E. J., & Sabielny, L. M. (2016).
Using video prompting to teach leisure skills to students with significant disabilities. Exceptional
Children, 82, 463–478.

Journal of Developmental and Physical Disabilities (2020) 32:617–631628



Centers for Disease Control and Prevention. (2016). Autism spectrum disorder: Prevalence. Retrieved from
http://www.cdc.gov/ncbddd/autism/data.html

Chan, M. J., Lambdin, L., Laarhoven, V. T., & Johnson, W. J. (2013). Teaching leisure skills to an adult with
developmental disabilities using a video prompting intervention package. Education and Training in
Autism and Developmental Disabilities, 48, 412–420.

Corbett, B. A., & Abdullah, M. (2005). Video modeling: why does it work for children with autism? Journal
of Early and Intensive Behavior Intervention, 2, 2–8.

Cossu, G., Boria, S., Copioli, C., Bracceschi, R., Giuberti, V., Santelli, E., & Gallese, V. (2012). Motor
representation of actions in children with autism. PLoS One, 7, 1–8.

Davidovitch, M., Glick, L., Holtzman, G., Tirosh, E., & Safir, P. M. (2000). Developmental regression in
autism: maternal perception. Journal of Autism and Developmental Disorders, 30, 113–119.

Diken, İ. H., Ardıç, A., & Diken, Ö. (2012). Gilliam autism rating Scale-2 Turkish version. Ankara: Maya
Akademi Yayınları.

Domire, S. C., & Wolfe, P. (2014). Effects of video prompting techniques on teaching daily living skills to
children with autism spectrum disorders: a review. Research and Practice for Persons with Severe
Disabilities, 39, 211–226.

Dziuk, M. A., Larson, J. C., Apostu, A., Mahone, E. M., Denckla, M. B., & Mostowsky, S. H. (2007).
Dyspaxia in autism: motor, social, and communicative deficits. Developmental Medicine and Child
Neurology., 49, 734–739.

Edrisinha, C., O'Reilly, M. F., Choi, H. Y., Sigafoos, J., & Lancioni, G. E. (2011). BSay cheese^: teaching
photography skills to adults with developmental disabilities. Research in Developmental Disabilities, 32,
636–642.

Eliöz, M., Akbuğa, E., & Çebi, M. (2016). Motor development problems of children with autism and the
motor skills in age 3. Innovative Solutions in Modern Science, 8, 1–8.

Gardner, S., & Wolfe, P. (2013). Use of video modeling and video prompting interventions for teaching daily
living skills to individuals with autism spectrum disorders: a review. Research and Practice for Persons
with Severe Disabilities, 38, 73–87.

Gast, L. D., Lloyd, P. B., Ledford, R., & J. (2014). Multiple baseline and multiple probe designs. In D. L. Gast
& J. R. Ledford (Eds.), Single case research methodology (2nd ed., pp. 251–296). NY: Routledge.

Gilliam, J. E. (1995). Gilliam Autism Rating Scale. Austin, TX: PRO-ED.
Grab, E., & Belfiore, P. J. (2016). Using video prompting to teach shoe tying to students with autism and

moderate to severe intellectual disabilities. Britsh Journal of Education, 4, 43–54.
Green, D., Baird, G., Barnett, A. L., Henderson, L., Huber, J., & Henderson, S. E. (2002). The severity and

nature of motor impairment in Asperger's syndrome: a comparison with specific developmental disorder
of motor function. Journal of Child Psychology and Psychiatry, 43, 655–668.

Grissmer, D., Grimm, K. J., Aiyer, S. M., Murrah, W. M., & Steele, J. S. (2010). Fine motor skills and early
comprehension of the world: two new school readiness indicators. Developmental Psychology, 46, 1008–
1017.

Gutierrez, A., Bennet, D. K., McDowell, S. L., Cramer, D. E., & Corocco, C. (2016). Comparison of video
prompting with and without voice-over narration: a replication with young children with autism.
Behavioral Interventions, 31, 377–389.

Hellendoorn, A., Wijnroks, L., Van Daalen, E., Dietz, C., Buitelaar, J. K., & Leseman, P. (2015). Motor
functioning, exploration, visuospatial cognition and language development in preschool children with
autism. Research in Developmental Disabilities, 39, 32–42.

Horn, J. A., Miltenberger, R. G., Weil, T., Mowery, J., Conn, M., & Sams, L. (2008). Teaching laundry skills
to individuals with developmental disabilities using video prompting. International Journal of Behavioral
Consultation and Therapy, 4, 279–286.

Houwen, S., Visser, L., van der Putten, A., & Vlaskamp, C. (2016). The interrelationships between motor,
cognitive, and language development in children with and without intellectual and developmental
disabilities. Research in Developmental Disabilities, 53-54, 19–31.

Hughes, M. H., & Yakubova, G. (2016). Developing handheld video intervention for students with autism
spectrum disorder. Intervention in School and Clinic, 52, 115–121.

Johnson, J. W., Blood, E., Freeman, A., & Simmons, K. (2013). Evaluating the effectiveness of teacher-
implemented video prompting on an iPod touch to teach food-preparation skills to high school students
with autism spectrum disorders. Focus on Autism and Other Developmental Disabilities, 28, 147–158.

Jowett, L. E., Moore, W. D., & Anderson, A. (2012). Using an iPad-based video modelling package to teach
numeracy skills to a child with an autism spectrum disorder.Developmental Neurorehabilitation, 15, 304–
312.

Journal of Developmental and Physical Disabilities (2020) 32:617–631 629

http://www.cdc.gov/ncbddd/autism/data.html


Kellems, R. O., Frandsen, K., Hansen, Gabrielsen, T., Clarke, B., Simons, & Clements, K. (2016). Teaching
multi-step math skills to adults with disabilities via video prompting. Research in Developmental
Disabilities, 58, 31–44.

Kellems, R. O., Frandsen, K., Cardon, T. A., Knight, K., & Andersen, M. (2018a). Effectiveness of static
picture vs. video prompting for teaching functional life skills to students with autism spectrum disorders.
Preventing School Failure, 62, 129–139.

Kellems, R. O., Rickards, T. H., Okray, D. A., Sauer-Sagiv, L., & Washburn, B. (2018b). iPad video
prompting to teach young adults with disabilities independent living skills: a maintenance study.
Career Devolopment and Transition for Exceptional Individuals, 41, 175–184.

Kennedy, C. H. (2005). Single-case designs for educational research. Boston: Prentice Hall.
Kim, H., Carlson, A. G., Curby, T. W., & Winsler, A. (2016). Relations among motor, social, and cognitive

skills in pre-kindergarten children with developmental disabilities. Research in Developmental
Disabilities, 53-54, 43–60.

Knight, V. F., Kunts, E. M., & Brown, M. (2018). Paraprofessional-delivered video prompting to teach
academics to students with severe disabilities in inclusive settings. Journal of Autism and Developmental
Disorder, 48, 2203–2216.

Kurt, O. (2012). Social validity. In E. Tekin-İftar (Ed.), Single-subject research in education and behavioral
sciences (pp. 375–394). Ankara: Türk Psikologlar Derneği Yayınları.

Mechling, L. (2005). The effect of instructor-created video programs to teach students with disabilities: a
literature review. Journal of Special Education Technology, 20, 25–36.

Mechling, L. C., Ayres, K. M., Foster, A. L., & Bryant, K. J. (2013). Comparing the effects of commercially
available and custom-made video prompting for teaching cooking skills to high school students with
autism. Remedial and Special Education, 34, 371–383.

Ming, X., Brimacombe, M., & Wagner, C. G. (2007). Prevalence of motor impairment in autism spectrum
disorders. Brain & Development, 29, 565–570.

National Autism Center. (2015). The national autism center’s national standards report phase 2.
Massachusetts: National autism center. Retrieved from http://www.nationalautismcenter.org/reports

National Institute for Literacy. (2008). Developing early literacy report of the national early literacy panel-
NELP. Washington, DC: National Institute for Literacy. Retrieved from https://lincs.ed.
gov/publications/pdf/NELPReport09.pdf

National Professional Developmental Center on Autism Spectrum Disorder. (2014). Evidence-based practice
573 brief components. Retrieved from https://autismpdc.fpg.unc.edu/sites/autismpdc.fpg.unc.
edu/files/2014-EBP-Report.pdf

Neisworth, J. T., & Wolfe, P. S. (2005). The autism encyclopedia. Baltimore: Paul H Brookes Pub Co..
Nikopoulos, C., & Keenan, M. (2006). Video modeling and behaviour analysis. London: Jessica Kingsley

Publishers.
Odom, S. L., Cox, A. W., & Brock, M. E. (2013). Implementation science, professional development, and

autism spectrum disorders. Exceptional Children, 79, 233–251.
Ozonoff, S., Young, G. S., Goldring, S., Greiss-Hess, L., Herrera, A. M., Steele, J., & Rogers, S. J. (2008).

Gross motor development, movement abnormalities, and early identification of autism. Journal of Autism
and Developmental Disorders, 38, 644–656.

Pan, Y. C., Tsai, L. C., & Chu, H. C. (2009). Fundamental movement skills in children diagnosed with autism
spectrum disorders and attention deficit hyperactivity disorder. Journal of Autism and Developmental
Disorders, 39, 1694–1705.

Payne, D., Cannella-Malone, H. I., Tullis, C. A., & Sabielny, L. M. (2012). The effects of self-directed video
prompting with two students with intellectual and developmental disabilities. Journal of Developmental
and Physical Disabilities, 24, 617–634.

Piek, J. P., Baynam, G. B., & Barrett, N. C. (2006). The relationship between fine and gross motor ability, self-
perceptions and self-worth in children and adolescents. Human Movement Science, 25, 65–75.

Prelock, P. A., Paul, R., & Allen, E. M. (2011). Evidence-based treatments in communication for children with
autism spectrum disorders. In B. Reichow, P. Doehring, D. V. Cichetti, & F. Volkmar (Eds.), Evidence-
based practices and treatments for children with autism (pp. 93–171). NY: Springer.

Provost, B., Lopez, R. B., & Heimerl, S. (2007). A comparison of motor delays in young children: autism
spectrum disorder, developmental delay and developmental concerns. Journal of Autism and
Developmental Disorders, 37, 321–328.

Quill, K. A. (1997). Instructional consideration for young children with autism: the rationale for visually cued
instruction. Journal of Autism and Developmental Disorders, 27, 697–714.

Rayner, C. (2011). Teaching students with autism to tie a shoelace knot using video prompting and backward
chaining. Developmental Neurorehabilitation, 14, 339–347.

Journal of Developmental and Physical Disabilities (2020) 32:617–631630

http://www.nationalautismcenter.org/reports
https://lincs.ed.gov/publications/pdf/NELPReport09.pdf
https://lincs.ed.gov/publications/pdf/NELPReport09.pdf
https://autismpdc.fpg.unc.edu/sites/autismpdc.fpg.unc.edu/files/2014-EBP-Report.pdf
https://autismpdc.fpg.unc.edu/sites/autismpdc.fpg.unc.edu/files/2014-EBP-Report.pdf


Rohde, L. (2015). The comprehensive emergent literacy model: early literacy in context. SAGE Open, 5, 1–15.
Schneider, N., & Goldstein, H. (2010). Using social stories and visual schedules to improve socially

appropriate behaviors in children with autism. Journal of Positive Behavior Interventions, 12, 149–160.
Schwartz, I. S., & Baer, D. M. (1991). Social validity assessments: is current practice state of the art? Journal

of Applied Behavior Analysis, 24, 189–204.
Sigafoos, J., O'Reilly, M., & De La Cruz, B. (2007). How to use video modeling and video prompting. Austin:

Pro-Ed.
Slegers, B. (1996). A review of the research and literature on emergent literacy. Viewpoints, 120, 1-29.

Retrieved from https://files.eric.ed.gov/fulltext/ED397959.pdf
Spira, E. G., Bracken, S. S., & Fischel, J. E. (2005). Predicting improvement after first-grade reading

difficulties: the effects of oral language, emergent literacy, and behavior skills. Developmental
Psychology, 41, 225–234.

Sturm, J. M., Cali, K., Nelson, N. W., & Staskowski, M. (2012). The developmental writing scale: a new
progress monitoring tool for beginning writers. Topics in Language Disorders, 32, 297–318.

Thelen, E. (2000). Motor development as foundation and future of developmental psychology. International
Journal of Behavioral Development, 24, 385–397.

Ülke-Kürkçüoğlu, B. (2007). A comparison of the effects of providing choice opportunities within and
between activities during one-to-one teaching to children with autism spectrum disorders. Doctoral
Thesis, Anadolu University, Institute of Education Sciences, Eskişehir.

Ülke-Kürkçüoğlu, B., & Kırcaali-İftar, G. (2010). A comparison of the effects of providing activity and
material choice to children with autism spectrum disorders. Journal of Applied Behavior Analysis, 43,
717–721.

Van Laarhoven, T., Kraus, E., Karpman, K., Nizzi, R., & Valentine, J. (2016). A comparison of picture and
video prompts to teach daily living skills to ındividuals with autism. Focus on Autism and Other
Developmental Disabilities, 25, 195–208.

Vernazza-Martin, S., Martin, N., Vernazza, A., Lepellec-Muller, A., Rufo, M., Massion, J., & Assaiante, C.
(2005). Goal directed locomotion and balance control in autistic children. Journal of Autism and
Developmental Disorders, 35, 91–102.

Webber, J., & Scheuermann, B. (2008). Educating students with autism: A quick start manual. Austin: Pro-ed.
Weng, L. P., & Bouck, C. E. (2014). Using video prompting via iPads to teach price comparison to adolescents

with autism. Research in Autism Spectrum Disorders, 8, 1405–1415.
Whitehurst, G. J., & Lonigan, C. J. (2002). Emergent literacy: Development from prereaders to readers. In S.

B. Neuman & D. K. Dickson (Eds.),Handbook of early literacy research (pp. 11–29). NY: The Guildford
Press.

Wu, P. F., Cannella-Malone, H. I., Wheaton, J. E., & Tullis, C. A. (2016). Using video prompting with
different fading procedures to teach daily living skills. A preliminary examination. Focus on Autism and
Other Developmental Disabilities, 31, 129–139.

Yanardag, M., Akmanoglu, N., & Yilmaz, I. (2013). The effectiveness of video prompting on teaching aquatic
play skills for children with autism. Disability and Rehabilitation, 35, 47–56.

Yavuz, M., & Şafak, P. (2017). Comparing effectiveness and efficiency of video modeling and video
prompting methods in teaching children with autism spectrum disorder. Trakya Üniversitesi Sosyal
Bilimler Dergisi, 19, 341–365.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Journal of Developmental and Physical Disabilities (2020) 32:617–631 631

https://files.eric.ed.gov/fulltext/ED397959.pdf

	The Effectiveness of Video Prompting in Teaching Children with Autism the Skill of Drawing a Six-Part Person
	Abstract
	Method
	Participants
	Settings
	Materials
	Experimental Design
	Procedures

	Results
	Training Data
	Social Validity Results

	Discussion
	References


