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Abstract

The purpose of this study is to determine whether video modeling is effective in teaching computer skills to
students with intellectual disabilities. The study was designed with the multiple probe design across subjects, one
of the single-subject research designs. The study was conducted with three female students with intellectual
disabilities, who were 17-19 years old. Graphical analysis was used to analyze the data. The results show that
video modeling was effective for them to acquire and retain skills for preparing a résumé, printing it out, and
emailing it. However, the students had difficulties generalizing some of the skills on different computers and
printers. It can be said that the reason for this originates from different designs of technological tools. In line
with this, it is thought that removing the accessibility barrier in technological equipment will increase
availability. The video modeling motivated students to learn computer skills. The participants reported that they
could use these skills to do homework, apply for a job, and communicate with friends.
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1. Introduction

The use of technology for education and work is an inevitable part of our daily lives. A long list of technological
devices makes our lives easier and computer skills are especially important in health, business, communication,
correspondence, commerce, education, entertainment, and industry (Burgstahler, 2003; Wehmeyer et al., 2004).
As computers are increasingly integrated in our daily lives, it is important for individuals with intellectual
disabilities to have computer skills. These skills make it possible for them participate and contribute at home,
school, and work, interact with their peers, and take advantage of opportunities. Greater computer skills increase
job qualifications, self-confidence, and motivation (Edrishinha et al., 2011; Kagohara, 2011; Jerome, Frantino, &
Sturney, 2007; Schimizu & McDonough, 2006; Wehmeyer et al., 2004). This helps them be more accepted by
society and be more independent. This leads to greater success in higher education, employment, and interpersonal
communication with other adults (Burgstahler, 2003; Edrishinha, O’Reilly, Choi, Sigafoos, & Lancioni, 2011;
Kagohara, 2011; Jerome et al., 2007; Wehmeyer et al., 2004).

The legal regulations in the USA and Europe are aware of this; for example, it is part of the Individuals with
Disabilities Education Act (1997) in the USA (Burgstahler, 2003). Likewise, the 2010-2020 European Disability
Strategy aims to ensure that individuals with special needs have access to technology and all other support and
services on an equal basis and that technology is part of their curricula and future lives (European Comission,
2010). Acquiring computer skills increases the motivation of individuals with intellectual disabilities as they
transition from school to employment. This makes them more attractive to potential employers, who often expect
employees to have these skills (Baran & Cavkaytar, 2007; Burgstahler, 2003; Giines & Akgamete, 2014; Lamb,
2003; Luecking, 2003; Ju, Zhang, & Pacha, 2012; Stodden, Conway, & Chang, 2003; Wehmeyer et al., 2004).

However, there are many obstacles to acquiring computer skills by individuals with intellectual disabilities, which
can be both environmental factors and individua; they are, summarized here from Burgstahler (2003) and
Wehmeyer et al. (2004). Environmental factors include: a) their families regarding computer skills as a waste of
time, b) parents’ concerns that their children will be cheated or exposed to abuse when they use computers, c)
parents not having sufficient knowledge and equipment to teach computer skills to their children, d) low incomes,
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e) teachers not knowing how to teach these skills, and f) the lack of adequate equipment in schools. Individuals
with intellectual disabilities may experience difficulties in performing cognitive and motor skills. Cognitive
disabilities in visual perception and slow learning are extra challenges, especially for complex skills. Using a
mouse and a keyboard requires fine motor control, which may not be well developed.

There are studies on teaching computer skills to individuals with intellectual disabilities. Shicmizu and
McDonough (2006) implemented an effective training program to teach the skill of using a mouse to three
pre-school students with special needs. Jerome et al. (2007) taught three students with special needs to use the
internet, specifically sites the students were interested in. They used the teaching methods of backward chaining
and gradual prompt fading. The participants were able to generalize the skills on the same computer with a
different orientation. Shih (2013) developed and taught four participants to use a pointing assistance program for
people who could not use a normal mouse. Chiak, McMahon, Smith, Wright and Gibbons (2015) used the
least-to-most prompt method to teach four individuals with intellectual disabilities to send e-mails on desktop,
laptop, and tablet computers. Using video modeling, Edrishinha et al. (2011) taught four students with special
needs to take and print photographs using a digital camera, a laptop, and a printer. Zisimipoulos, Sigafoos and
Kountramanos (2011) taught three students to download images for a history lesson from the internet using video
modeling and the constant time delay teaching method.

Overall, there are few studies on teaching skills that can be used to translation from school to work, as shown by a
meta-analysis by Domianidou, Arthur-Kelley, Lyons, and Wehmeyer (2019). Other studies focused on using a
mouse and sending emails (Chiak et al., 2015; Shih, Chang, & Shih, 2009, Shih et al., 2010; Shih, Li, Shih, Lin, &
Lo, 2010). In line with the 2010-2020 European Disability Strategy, it is important teach individuals with special
needs to use technology and transfer it to their future lives. We suggest that video modeling is an effective method.

Like everyone, people with intellectual disabilities respond better to visual stimuli and benefit more from teaching
with visual materials (Zirpoli & Melloy, 1997). Those with intellectual disabilities have may difficulties with
paying attention and retaining information, so visual methods are especially appropriate (Kellems & Morningstar,
2012). Video modeling is a repeatable and can result in fast and permanent learning since it increases success and
motivation, which has been observed for teaching daily life and vocational skills (Ashton, 2003; Sani-Bozkurt,
2017). This study aims to examine the effectiveness of computer-assisted video modeling in teaching computer
skills to students with intellectual disabilities. We address the following questions.

1) Is video modeling effective in teaching computer skills to students with intellectual disabilities?
2) Do students retain these skills?

3) Is the method effective with different people, settings, and equipment?

4) What are the views of the students, their families, and teachers who participated in the study?
2. Methods

2.1 Participants

To participate, students had to have the following skills and capabilities:

1) pay attention to visual stimuli for at least 15 min,

2) watch and follow three-step verbal instructions,

3) participate in an activity for at least 20 min,

4) have good hand—eye coordination,

5) perform gross and fine motor skills,

6) have good enough eyesight to watch videos,

7) receptive and expressive language skills, and

8) basic literacy skills.

Based on observations of these skills by families and researchers, all three participants met had these requirements.
Permission was obtained from the students’ families. The students all have mild intellectual disabilities and did not
have computer skills before the study. They are all eleventh-graders at the vocational high school and attend a
special education class where they learn to make clothes. One other student began but did not finish the study.

Gaye and Sinem are 17 years old; Betiil is 19 years old (pseudonyms are used here). They can independently meet
their daily and self-care needs, understand and apply verbal instructions, express themselves in four-to-six-word
sentences, and have good gross and fine motor skills. They can add and subtract, have basic literacy skills, and can
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answer questions about written texts. Their technology skills include making calls, taking photographs, and
listening to music their mobile phones. In their workshop class, they know how to use the sewing machines, irons,
and overlock machines.

2.2 Procedures

The probe, teaching, and maintenance sessions of the study were carried out in the teacher’s room in the clothing
workshop the students attend. The generalization sessions were conducted in the officer’s room of the same school
outside of working hours. Videos were filmed with mobile phones. Videos of each session were copied to the
laptop and watched there. In the generalization sessions of the study, they used a computer monitor, case, printer,
wireless keyboard, and wireless mouse.

2.2.1 Intervention Processes

The intervention comprised the pilot study, pre-teaching probe to collect baseline data, video modeling teaching
sessions, daily and multi probe sessions, maintenance, and generalization sessions.

The pilot study was carried out to assess possible problems. Apart from the three participants, the pilot study also
included a fourth student who had a better understanding and comprehending, Demet. She is 19 years old and in
the same class as the other students and has the same skills. The pilot study was conducted to perpare a résumé in
the program Microsoft Word. Close-up videos were made to help her with difficult points. She had difficulty
remembering all the elements of the résumé, so a printed paper template was kept on the table next to her. When
the pilot study was repeated after arrangements, problems disappeared and the intervention was initiated.

At least three consecutive sessions were conducted for all three skills until stable data were obtained. The
single-opportunity method was used to collect data on the participants’ performance. The following steps were
followed in the probe session:

1) The researcher presented the prompt to attract the student’s attention. (e.g., “Today, we will work with you on
preparing a résumé in the program Word on the computer, are you ready?”).

2) The target skill was presented.

3) The participant’s correct behaviors were recorded and if the participant responded incorrectly or did not respond
within five seconds, the study was ended.

4) The student’s participation were verbally reinforced
5) The student’s incorrect responses or non-reactions were recorded.
The following steps were followed in video modelling teaching session:

1) Before starting, the implementer brought the participant to the study setting, introduced the equipment, and
explained the task (e.g., “We will work on the skill of preparing a résumé in Word. Here, there is a computer screen,
a computer case, a keyboard...”).

2) The implementer presented a stimulus to attract attention (e.g., “Shall we watch a video together?”).
3) After the participant agreed, the implementer and the student sat at the laptop and opened the video.
4) The implementer drew the student’s attention to the video (e.g., “Watch the video carefully”).

5) After the clip ended, the implementer verbally reinforced the subject for paying attention to the video.

6) The implementer made an instruction and waited for a response (e.g., “Now it’s your turn to prepare a résumé
like in the video!”). The student was reminded that the paper template was available.

7) As the participant made the correct steps, she was verbally reinforced and this was recorded.

8) If the participant did not respond after five second or gave an incorrect response, the implementer asked the
student to watch the video again to correct mistakes.

9) The video was repeated by no other instructions were provided. The implementer reinforced the subject for
paying attention to the video.

10) The implementer repeated the skill instruction and waited for a response. Correct responses were reinforced
verbally.

11) If the participant did not respond after five second or gave an incorrect response, the session was ended (e.g.,
“We are stopping now, today’s session is over. You participated very well”).

The instructional video was only shown twice. The same process was followed in the other sessions. The students’
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performance was evaluated in all sessions after the initial probe. All sessions were held in the same way. After the
target skill was acquired and stable data were obtained from three consecutive sessions, a session was held with all
skills in a multiple-skill session.

Skill maintenance sessions were done 12, 21, and 32 days after the target skill was acquired. Generalization
sessions were held in the officer’s room with different brands of equipment. The data from the generalization
sessions were evaluated with the pretest posttest application. Before starting the intervention process, probe data
for target skills were collected.

2.3 Data Collection and Analysis

Three types of data were collected in the study, effectiveness, social validity, and reliability. The first two were
collected by the implementer.

2.3.1 Effectiveness Data

The effectiveness data are shown with line and column charts. The social validity data were evaluated qualitatively.
These data were collected by a special education teacher with a Master’s degree. Study data were collected and
analyzed by examining the video recordings taken during the sessions. Social validity data were collected from the
participants, their families, and teachers after at least 30% of the sessions. They were asked the questions such as:

“In your opinion, what contributions have this study made?”

“What has this study provided you?”

“What changes have you observed in your student/child after this study?”
Answers were evaluated with content analysis based on interobserver agreement and procedural adherence.
2.3.2 Interobserver Agreement Data

Interobserver agreement data were collected by a teacher with a Master’s degree in special education. The observer
and the implementer independently examined videos of randomly selected sessions and scored them. The
interobserver reliability coefficient was calculated using the formula “Agreement / (Disagreement + Agreement) x
100.”

2.3.3 Procedural Adherence Data

The observer randomly selected procedural adherence data and evaluated data for the teaching and probe sessions.
During the study, procedural adherence data were collected with probe and video modeling teaching procedural
adherence forms. For video modeling teaching sessions, data were collected regarding whether the implementer
appropriately exhibited the behaviors of:

1) preparing equipment, preparing the video footage,

2) paying attention,

3) watching the video footage and reinforcing the watching behavior,
4) presenting skill instructions,

5) responding appropriately to the reactions,

6) watching the video demonstration for the second time,

7) repeating the intervention process, and

8) reinforcing the participant’s behavior.

For the probe sessions in the intervention process, data were collected regarding whether the implementer
exhibited the behaviors:

1) preparing equipment,

2) paying attention,

3) presenting skill instructions,

4) responding appropriately to the reactions, and
5) reinforcing the participant’s behavior.

Procedural adherence data were estimated with the formula “Observed Implementer Behavior / Planned
Implementer Behavior x 100.”

43



jel.ccsenet.org Journal of Education and Learning Vol. 11, No. 1; 2022

2.4 Research Design

This study tracked learning across multiple sessions to investigate the effectiveness of video modeling in teaching
computer skills to students with intellectual disabilities. This study tested evaluated effectiveness with multiple
variables for three skills (Tekin-iftar & Kircaali-Iftar, 2013). To make the results more reliable, we asked
participants not to do any addition learning on their own or with others.

The independent variable of the study is teaching with video modeling. Videos of an adult performing the skills
were recorded with a mobile phone, transferred to a laptop, and played on the laptop.

The dependent variables are the students’ skills in preparing a résumé in the program Word, using Gmail to send
an email with the résumé attached, and printing the résumé. These skills were selected because they will be
important when students apply for jobs after they finish school. To measure the level of skill acquisition, tasks
were divided into steps for the three main tasks, which had 66, 29, and 12 steps, respectively. A researcher and a
special education teacher independently tracked each student’s ability to perform each step. An email account
was created for all three students and they were provided with the login information as well as the address to
send the résumé to.

3. Findings
3.1 Reliability

The interobserver agreement data of the study are given in Table 1. In the intervention and probe sessions of the
study, procedural adherence data for Gaye, Sinem, and Betiil were 100%.

Table 1. Interobserver agreement data for Gaye’s, Betiil’s, and Sinem’s baseline, intervention for the daily probe,
multiple probe, maintenance, and generalization sessions

Subjects Baseline Intervention Daily probe Multiple probe Maintenance Generalization
Gaye 100% 97.65% 100% 100% 100% 100%
Betiil 100% 100% 93.91% 100% 100% 100%
Sinem 100% 100% 100% 100% 100% 100%
3.2 Effectiveness

Effectiveness data were collected for the following sessions: baseline, intervention, multiple probe, maintenance,
and generalization. Figure 1 shows Gaye’s baseline data at a level of 4.5% steps in preparing a résumé in Word.
She completed all 66 skill steps independently at the end of nine sessions. For printing and emailing, Gaye began
with 0% of the necessary steps but after six sessions, completed these tasks independently. She maintained all three
of the skills she had acquired 12, 21, and 32 days after the study. Figure 2 shows the findings of the generalization
session of Gaye’s skills of preparing a résumé in the Word program, printing, and sending an e-mail. She
generalized all the steps for preparing a résumé and emailing across different settings, equipment, and people.
However, she only generalized 66% of the steps for printing, since the printer had a different a power button and
paper drawer.
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Figure 1. Gaye’s correct response percentage for the baseline, intervention, multiple probe, and maintenance
sessions

Note. B: Baseline; I: Intervention; M.P: Multiple Probe; M: Maintenance.
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Figure 2. The pretest—posttest correct response percentage in Gaye’s generalization session

Figure 3 shows Betiil’s baseline data at 0% of skills for preparing a résumé in Word. She completed all 66 skill
steps independently at the end of ten sessions. For printing and emailing, Betiil began with 0% skills but after
seven and eight sessions, she completed these tasks independently. For preparing a résumé, she maintained 88% of
the steps 12 days after the study and then 100% after 21 and 32 days. For printing and emailing, the level was 100%.
Figure 2 shows the results of Betiil’s generalization session. She generalized all steps for preparing a résumé and
emailing across different settings, equipment, and people. However, she could not generalize preparing a résumé
because a different brand of computer was used in the generalization session since the power button was in a
different location. Betiil only generalized 66% of the printing steps, because the printer was different. For emailing,
she generalized 90% of the steps. In the generalization session, the Windows 10 system was used, which has the
shutdown button in a different location.
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Note. B: Baseline; I: Intervention; M.P: Multiple Probe; M: Maintenance.
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Figure 4. The pretest—posttest correct response percentage in Betiil’s generalization session

Figure 5 shows Sinem’s baseline data at 4.5% for the steps in preparing a résumé in Word. She completed all 66
skill steps independently at the end of ten sessions. For printing and emailing, Sinem began with 0% of the skills
but after seven sessions, she completed these tasks independently. She maintained all three of the skills she had
acquired 12, 21, and 32 days after the study. Figure 2 shows results from Sinem’s generalization session. She
generalized all skills at 90% after the intervention. However, she only generalized 66% of the steps for printing,
since when using a printer with a different a power button and paper drawer. For emailing, Sinem’s skills improved
from 0% to 89.6%. It was not 100% because in the generalization session, the Windows 10 system was used, which
has the shutdown button in a different location.
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Figure 5. Sinem’s correct response percentage for the baseline, intervention, multiple probe, and maintenance
sessions

Note: B: Baseline; I: Intervention; M.P: Multiple Probe; M: Maintenance.
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Overall, the initial sessions shows that all participants started the study with essentially no computer skills. After
the video teaching sessions, all participants performed and maintained all three skills. They were able to
generalize these skills in different settings with different people, but were challenged by computers and printers
with different designs. Generally, however, video modeling was effective in teaching computer skills.

The social validity data of the study were collected from the students, their families, and teachers. All three
students were happy they had participated. They said they could use these skills while doing homework,
applying for a job, communicating with friends, and when they had a job, at work. Families stated that they were
satisfied with the skills and because their children were also happy, because it supported their children’s
development. One family stated that after their child learned to use a printer, she asked her father for one.
Families indicated that they were satisfied with their children’s use of technology but that they were afraid of
misusing these skills or that their children would be deceived. Teachers said that the studies were beneficial for
students to be better equipped and they supported more studies since they allowed students with intellectual
disabilities to work independently, like their typically-developing peers. One teacher indicated that this study
improved participants’ self-confidence and ability to socialize. It also led to participants being more open and
motivated.

4. Discussion

The use of computer technology is an inevitable part of modern life. Students with intellectual disabilities also
need computer skills to have independent lives; especially since they are useful once they leave school and begin
looking for a job. Employers usually look for computer skills (Baran & Cavkaytar, 2007; Giines, Ak¢amete,
2014; Lamb, 2003; Luecking, 2003; Ju et al., 2012).

Computer skills are an advantage for students with intellectual disabilities. The literature suggests these skills
should be taught from an early age and continue until they graduate from high school (Burgstahler, 2003;
Shicmizu & McDonough 2006; Thompson, 2003; Wehmeyer et al., 2004). Learning these skills increases
motivation, supports socialization, makes life easier, and increases job opportunities (Burgstahler, 2003; Jerome
et al., 2007; Schimizu & McDonough, 2006; Wehmeyer et al., 2004).

This study shows that video modeling is effective for teaching computer skills to students with intellectual
disabilities. These skills have many steps; the success of this study suggests video modeling could be applied
more broadly.

Some of the most important and useful computer skills are preparing a résumé in Word, printing, and sending
e-mails, which are specifically needed to applying for a job after school. The use of these skills in office jobs
makes these students more employable. We think that they should be implemented more broadly in education
(Stodden et al., 2003).

Nowadays, teaching with video modeling is becoming very common for individuals with intellectual disabilities.
The effectiveness of video modeling in teaching computer skills agrees with other similar studies (Edrishinha et
al., 2011; Zisimipoulos et al., 2011). These students acquire the skills and show increased motivation (Ashton,
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2003; Sani-Bozkurt, 2017). Preparing video images makes it easier to see steps clearly.

In this study, students had difficulty generalizing skills to different equipment brands with different designs.
Hence the results reinforce the suggestion that universal designs reduce accessibility barriers for people with
intellectual disabilities (Braddock et al., 2004; Hitchcock & Stahl, 2003; Jerome et al., 2007; Wehmeyer et al.,
2004).

The social validity data indicate positive responses from the participants. They enjoyed learning by watching
videos and when they made mistakes, they felt more comfortable than with a live person modeling the skill. The
families of the participants noted improved self-confidence and supported additional programs. The teachers said
they did not see any negative aspects but warned against the potential misuse of technology. This is the only
study we are aware of on this topic that included social validity data.

One of the limitations of this study is that it was carried out with three female students with intellectual
disabilities and only three skills were studied. Future studies could include people with different disabilities,
methods, devices, and skills to verify the results presented here.
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