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Abstract

Three students who were diagnosed with autism spectrum
disorder (ASD) and continued their full-time inclusive education
participated in the study. The purpose of this study was to
determine whether using video-enhanced activity schedules is
effective in teaching science experiments (mixture-separation
experiments) to seventh-grade students with ASD who benefit
from inclusive practices. A multiple-probe design across the
participants, one of the single-subject research methods, was used
in the study. While the dependent variable of the study was science
experiments on the separation of mixtures, the independent
variable was the use of video-enhanced activity schedules. In the
teaching of some science experiments about the separation of
mixtures through the method of video-enhanced activity
schedules, baseline, instructional, maintenance, and generalization
sessions were organized. The skill steps required for the teaching
of the experiments were recorded with a camera, and then these
videos were used in teaching sessions as materials. The findings of
the study suggested that using video-enhanced activity schedules
was effective in the teaching of science experiments about the
separation of mixtures to seventh-grade students with ASD who
were benefiting from inclusive practices. It was observed that the
students retained the information on mixture separation
experiments they had learned even after the teaching ended. It was
also revealed that the seventh-grade students with ASD benefiting
from inclusive practices could generalize the information they had
learned from the science experiments to different media and
practitioners.
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Introduction

Autism Spectrum Disorder (ASD) is a neurobiological disorder that shows symptoms of
inadequacy and reluctance in establishing eye contact, joint attention and pointing behaviors from
infancy. It emerges before the age of three, manifests itself with serious social interaction and
communication disorders as well as social behaviors, language, perceptual functions, repetitive
behaviors and interests. It also lasts for a lifetime, differs from individual to individual in the appearance
and severity of symptoms and varies from mild to severe in its characteristics (Colak, 2016). Today, the
diagnosis criteria of the International Classification of Diseases (ICD) maintained by the World Health
Organization (WHO) and the Diagnostic and Statistical Manual of Mental Disorders (DSM-V),
published by the American Psychological Association (APA), are widely used and accepted in the
diagnosis and classification of children with ASD (Karaaslan & Karaaslan, 2016). According to the DSM-
V in 2013, the entire diagnosis category of autistic disorder, pervasive developmental disorder (not
otherwise specified), Asperger syndrome, childhood disintegrative disorder and Rett syndrome, which
was included in DSM-1V, was removed; a single category was identified as “Autism Spectrum Disorder
(ASD),” replacing pervasive developmental disorder (PDD). The symptom scale included in DSM-V
indicates three different levels based on the severity of the effect experienced by the individuals with
ASD: (1) “Level 1: Requiring support,” (2) “Level 2: Requiring substantial support” and (3) “Level 3:
Requiring very substantial support” (APA, 2013, as cited in Kircaali-Iftar, 2015). In addition, it is stated
in DSM-V that individuals with ASD exhibit limited interests and repetitive behaviors, as well as
insufficient social communication and interaction. However, it is argued that when these insufficiencies
are not addressed with appropriate educational arrangements, they negatively affect their lives and the
lives of those who are responsible for them; their insufficiencies last throughout forever in these cases.
It is emphasized that a majority of individuals with ASD could experience the desired improvement
and be part of society by taking certain measures, such as starting education early (minimum 20 hours
per week), providing intensive education support, using a special curriculum and using visual aids and
alternative/supportive communications (Giileg-Aslan, Kircaali-iftar, & Uzuner, 2009).

According to DSM-V, it is observed that implementation of inclusive education have gained
increasing importance in minimizing the limited fields of interest, repetitive behaviors and
insufficiencies experienced in the social communication and interaction of individuals with ASD (APA,
2013), helping them to integrate into society and attain independent life skills (Erkaya & Gtirsel, 2011).
The main purpose of inclusive education, which started primarily in Scandinavian countries in the 1950s
(Sucuoglu, 2004) and inclusive education started in the United States of America (USA) in the 1970s,
became a widespread over time and underpinned education policies of most countries (OECD, 1995, as
cited in Yazicioglu, 2018). The inclusive education, which has been used widely in recent years states
that students who need special education as an educational approach provide students to become a
member of society by gaining academic and social success in the same environment with their peers.
The aim of the above educational approach is to accept each student in educational life with their
individual characteristics and learning style (Sucuoglu, 2006). Similarly, it is observed that inclusive
education has become an important practice in Turkey as well as in the other countries and that 65% of
the individuals who were enrolled in formal education and required special needs education continued
their education in classes where inclusive education is practiced (Melekoglu, 2013). According to the
2018 data of the Ministry of National Education (MoNE), there are a total of 298,523 students of formal
education age enrolled at mainstream schools within the framework of inclusive education in Turkey.
The number of students with ASD who are being educated with their peers in mainstream schools is
1,224 in preschool institutions, 1,379 in primary schools, 853 in secondary schools, and 175 in high
schools (MoNE, 2018; Rakap, Birkan, & Kalkan, 2017, as cited in Sucuoglu, 2019).
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The data mentioned above indicates that the number of students with ASD who benefit from
inclusive education is higher in primary and secondary schools. Support services regarding special
needs education for individuals who are enrolled in inclusive education and require special needs
education in Turkey are provided with two options: in-classroom, and non-classroom. In the in-
classroom support service, an education is carried out with the help of special education teacher,
consultant and teaching assistant without separating the student in the general education classroom
environment. On the other hand, non-classroom support service, and education is carried out for
students who need a special education outside of the classroom; in resource rooms and with special
education itinerant teachers (Batu, Kircaali-iftar, & Uzuner, 2004; Kargin, 2004). One of the prerequisite
for successful inclusive education is collaboration of special education teachers who work in the
inclusive class and specialist in the special education (Zigmond et al., 2009, as cited in Glirgiir &
Hasanoglu-Yazcayir, 2019). However, Giin $Sahin and Giirbiiz (2016) state that teachers graduated
without having sufficient knowledge and skills about the education of students who are in inclusive
education. A study conducted by Yikmis and Bahar (2002) state that classroom teacher working in
inclusive classrooms experienced problems in determining goals for students with ASD, planning and
applying educational techniques, and carrying out activities that supported and facilitated teaching.
Similarly, branch teachers (e.g., science teachers, mathematics teachers) have difficulty providing
systematic education to students with ASD, lack of knowledge, limited experience about preparing and
implementing individual education programs and are unable to keep up with the general program most
of the time (Odluyurt, 2012; Sekercioglu, 2010). Therefore, teachers have to use methods that will
increase students’ learning, create a safe learning environment and inspiring classroom environment,
and be well-trained and have sufficient skills in classroom environment as well as subject areas (Gliner,
2010). In other words, it is important to select and implement scientific-based activities by teachers for
quality teaching experience to not only students with ASD who benefits from inclusive education and
have a different learning style, but also for students who need a special education.

It is observed that various institutions, such as the National Autism Center (NAC) and National
Professional Development Center on Autism Spectrum Disorder (NPDC), and professional
organizations, such as the Council for Exceptional Children (CEC), have been carrying out studies in
the United States to determine implementations with strong evidence based for students and adults
with ASD. The National Standards Project was carried out by the NAC for the first time in 2009 in order
to determine evidence-based practices for individuals with ASD. In the National Standards Project
carried out by the NAC in 2015, the strengths of the applications in the studies conducted between 2007
and 2012 for individuals with ASD were reported under three headings. These were (1) evidence-based
practices, (2) promising practices and (3) non-evidence-based practices. Also in this report published by
NAC (2015), there were 14 different practices listed under the heading of evidence-based practices,
which were (1) Behavioral Treatments, (2) Cognitive Behavior Treatment Package, (3) Comprehensive
Behavioral Treatment for Young Children, (4) Language Training, (5) Modeling, (6) Naturalistic
Teaching Strategies, (7) Parent Training Package, (8) Peer Training Package, (9) Pivotal Response
Treatment, (10) Schedules, (11) Scripting, (12) Self-Management, (13) Social Skills Package and (14)
Story-Based Interventions (e.g., social stories).

In the National Standards Project carried out by NAC (2015), certain practices such as video
modeling and live modeling were reviewed under the heading of “modeling” while the activity
schedule was included under the heading of “schedules.” Therefore, it is observed that both video
modeling and activity schedules are listed among the evidence-based practices in the evaluation made
by NAC (2015). Also, in the studies conducted for individuals with ASD in the literature, it was found
that the practices of video modeling (Charlop-Christy & Daneshvar, 2003; Cihak, Fahrenkrog, Ayres, &
Smith, 2010; Calik, 2018; D'Ateno, Mangiapanello, & Taylor, 2003; Jowett, Moore, & Anderson, 2012;
LeBlanc et al., 2003; Nikopoulos & Keenan, 2004; Shipley-Benamou, Lutzker, & Taubman, 2002; Yavuz,

205



Education and Science 2021, Vol 46, No 207, 203-230 E. Elmaci & O. Karaaslan

2017) and activity scheduling (Cihak, 2011; Dauphin, Kinney, Stromer, & Koegel, 2004; Koyama &
Wang, 2011; O’Reilly, Sigafoos, Lancioni, Edrisinha, & Andrews, 2005) were frequently used and
effective in teaching certain concepts and skills to students with ASD.

When the above-mentioned evidence-based practices for individuals with ASD are considered
as a whole, some researchers suggest that structured teaching applications such as video modeling or
video cues should be used in educational environments for individuals with ASD, since individuals
with ASD often perceive and process visual stimuli more easily than auditory and social stimuli
(Bernard-Opitz, Sriram, & Sapuan, 1999; Nikopoulos & Keenan, 2006; O’Riordan, 2004, as cited in Geng-
Tosun & Kurt, 2014). For example, Egel, Richman, and Koegel (1981) stated that, together with
applications such as video modeling, students with ASD could learn certain concepts such as color,
shape, above/below and yes/no by observing and imitating their peers with normal development (as
cited in Charlop-Christy, Le, & Freeman, 2000). In the study conducted by Nikopoulos and Keenan
(2006), it was found that the video modeling was also effective on students with ASD in terms of
establishing social interactions. In other studies carried out on modeling with video, it was found to be
effective in teaching children with ASD the ability to cross the street via the overpass (Yavuz, 2017),
preparing and serving cold drinks (Giilsoz, 2014), game skills (Besler, 2015; Odluyurt, 2013; Reagon,
Higbee, & Endicott, 2006; Sancho, Sidener, Reeve, & Sidener, 2010), daily life skills (Shipley-Benamou
et al., 2002), social interaction skills (Acar, 2015; Pektas Karabekir, 2016; Nikopoulos & Keenan, 2003,
2004, 2007) and speaking skills (Bahgali, 2016; Sherer et al., 2001). In addition, it was determined to be
effective in reducing the problem behaviors in students with ASD in the preschool period (Calik, 2018).

The literature contains studies on video modeling using video technology. Video modeling is a
method in which the student is presented with a video recording of a model performing a certain
behavior/skill or a desired task/duty/activity. The student watches the video and imitates the model to
perform the skill/target behavior. Video modeling practice is carried out by two means: presentation
with video modeling and presentation with clues. In video modeling, the student watches the entire
video recording from beginning to end. Then, s/he is given the opportunity to perform the skill/target
behavior that is demonstrated by the model in the video recording. In video clue practice, which is a
type of modeling with the video, the student is presented with a series of video clips in order. In other
words, the student sees video clips where each step of the skill/target behavior is modeled. The main
difference between the video modeling and video clue methods is that the entire video is shown in video
modeling, while the video recording is divided into parts, or clips, which are shown separately in the
video clue method (Sigafoos, O’Reilly, & De La Cruz, 2013). In studies using video modeling practice,
five types of models are observed: (1) Adult model, (2) peer model, (3) video self-modeling, (4) point-
of-view and (5) mixed model. In the adult model, which is the first type of video modeling, the skill or
target behavior is recorded when performed by an adult, whereas in the peer model, the target behavior
is recorded when performed by the student’s peer of the same age and gender. Video self-modeling
calls for the student to be recorded by video while performing each step of the skill or target behavior
in accordance with the instructions. Then, a new video recording is obtained by combining the video
recordings of each step of the skill that was recorded in parts. In the point-of-view model, the skills that
reflect the point of view of the individual watching the task being performed are displayed (for instance,
displaying only the hands in the hand-washing skill). The mixed model, which is the fifth modeling
type, combines video modeling—in which the adult is the model —with self-modeling to provide
feedback for the child or student to imitate a certain skill (McCoy & Hermansen, 2007). These types of
modeling, which are used in the video modeling process, aim that the individual, who watches the
behavior performed by the model on videotape, performs a similar behavior (Nikopoulos & Keenan,
2004).
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Looking at the studies carried out on individuals with ASD by using only the video modeling
practice in the literature, it is observed that there are studies about the effect of video modeling practice
on individuals with ASD in terms of teaching them the mathematical skills (Burton, Anderson, Prater,
& Dyches, 2013; Jowett et al., 2012), toilet skills (Keen, Brannigan, & Cuskelly, 2007), daily life skills such
as first aid skills against home accidents, cold drink preparation and serving (Ergenekon, 2012; Giilsoz,
2014; Shipley-Benamou et al., 2002), job and professional skills such as making job interviews (Bahgals,
2016; Rausa, Moore, & Anderson, 2016) game playing skills (Besler & Kurt, 2016; Lydon, Healy, &
Leader, 2011; Reagon et al., 2006; Sancho et al., 2010), conversation skills (Sherer et al., 2001; Sng, Carter,
& Stephenson, 2014), skills to start and maintain social interaction (Alzyoudi, Sartawi, & Almuhiri, 2015;
Pektas Karabekir, 2016; Nikopoulos & Keenan, 2003, 2004; Wilson, 2013), imitation skills (Kleeber &
Mirenda, 2010; Rayner, 2011), crossing the road using the overpass (Yavuz, 2017) and naming the facial
expressions (Akmanoglu, 2015).

In the present study, interactive video teaching—also known as video clue method, which is
one of the six types of education within the video modeling process mentioned above was used together
with the visual activity schedule. Visual activity schedules consist of pictures representing each step of
a particular skill or behavior that is also divided into steps. Then, it is ensured that the student follows
each visual activity schedule and performs each step of the skill (Spriggs, Knight, & Sherrow, 2015). In
addition, activity schedules can be used with photos or in writing. Visual activitiy schedules can include
informative photos, pictures, symbols, or line drawings that enable to carry out series of activities and
fulfill to activities (Knight, Sartini, & Spriggs, 2015; MacDuff, Krantz, & McClannahan, 1993). Therefore,
activity schedules that include visuals (photos, pictures, drawing) or word sets enable students to
perform a series of activities. In addition, visuals or words help the students to participate in the activity,
gain reinforcement, and engage in social interaction (McClannahan & Krantz, 2010). Activity schedules
are known to have been used at the Princeton Child Development Institute (PCDI) in the United States
of America for more than 20 years, and scientific studies have been carried out about activity schedules
at PCDI (McClannahan & Krantz, 2010), and it is observed that the activity schedules are as frequently
used in Turkey.

Looking at the studies carried out using only the activity schedule in the literature, it is observed
that the activity schedule is effective in teaching children with ASD academic skills such as doing
homework independently (Gog, 2016); interacting with their peers (Betz, Higbee, & Reagon, 2008);
realizing free time skills such as knocking down tenpins, Mr. Potato Head and LEGO modeling
(Cuhadar, 2008); communication skills (Ruhela & Parween, 2018); professional life skills (Sances, Day-
Watkins, & Connell, 2019); selection skills (Watanabe & Sturmey, 2003); leisure activity skills (Carlile,
Reeve, Reeve, & DeBar, 2013; Unver, 2019); independence; social interaction and making choices
(Birkan, 2013); improving game skills (Morrison, Sainato, Benchaaban, & Endo, 2002) and playing skills
such as reducing resistance to perform what is required in a game (Machalicek et al., 2009); playing hide
and seek (Brodhead, Higbee, Pollard, Akers, & Gerencser, 2014); social games (Akers, Higbee,
Gerencser, & Pellegrino, 2018; Gadaire, Bartell, & Villacorta, 2018); independent playing skills (Akers,
Higbee, Pollard, Pellegrino, & Gerencser, 2016) and socio-dramatic play skills (Pellegrino, 2018). In
addition, social skills were taught to students with ASD by using social stories and activity schedules
together (Daneshvar, Charlop, & Berry Malmberg, 2019).

Looking at the abovementioned studies as a whole, it is observed in the studies carried out by
only using the video modeling practice or only the activity schedule that they are effective in teaching
students and little children with ASD the academic, toilet, daily life, playing, business and professional
life, social interaction and speaking skills. Conversely, the number of studies, which analyze the
effectiveness of video modeling and activity scheduling together using video-enhanced activity
scheduling in target behavior (skills or teaching concepts) to ASD students in Turkey or in other
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developed or developing countries, is quite limited (Blum-Dimaya, Reeve, Reeve, & Hoch, 2010;
Burckley, Tincani, & GuldFisher, 2015; Dauphin et al., 2004; Johnson, Spriggs, Shepley, Allday, &
Samudre, 2019; Kimbal, Kinney, Taylor & Stromer, 2004; Ledbetter-Cho et al., 2017; Osos, Plavnick, &
Avendano, 2020; Spriggs et al., 2015).

In the literature, combining activity schedules and video modeling components into a single
video-enhanced activity schedule intervention package may produce more robust treatment effects than
either method in isolation. Also, Mechling et al., (2009) stated that while there is a greater requirement
for clues in studies where only video modeling or activity scheduling are used, there is less dependence
on the clues given by the teacher in video-enhanced activity schedule with the help of clues, which
enable students to see how to perform target skills step-by-step. (For example, clues are provided with video-
enhanced activity schedules, while they are provided based on the modeling of the model in videos) (as cited in
Ledbetter-Cho et al., 2017). In other words, the student would be less dependent on the teacher in the
video-enhanced activity schedule by following each step of the skill, using the activity schedule to learn
which skill s/he would perform and learning how to perform each step of the skill by looking at the
model in the video clips. For instance, despite the fact that the requirement for the assistance of the
teacher/adult is reduced in practices where only the visual activity schedule is used, students learn
about the skill to follow the activity schedule and how to perform the skills in the activity schedule by
presenting and withdrawing the clue. In the stage where the clue is presented, the teacher gives the clue
by guiding the student manually while s/he performs the stages of gradual assistance, spatial
withdrawal, shadowing and reducing closeness and withdrawing the clue to be able to take the clue
back (Birkan, 2011, 2013; McClannahan & Krantz, 2010).

One of the limited numbers of studies carried out on the video-enhanced activity schedule
involves the implementation of the video-enhanced activity schedule with four high school students on
iPads to teach the subject of inequalities. It is observed that there are some studies on socio-dramatic
game skills (Dauphin et al., 2004) and video gaming skills (Blum-Dimaya et al., 2010). Therefore, it is
observed that there is a need for studies on academic skills such as science. Based on this requirement,
the aim is to determine the effectiveness of using video-enhanced activity-schedule on the learning of
science experiments in students with ASD who benefit from inclusive education. In light of this general
purpose about the teaching of science experiments to students with ASD who benefit from inclusive
education via the video-enhanced activity-schedule method, answers to the following questions are
sought:

1. Isthe using video-enhanced activity schedule effective on the 7th-grade students with ASD who

benefit from inclusive education in terms of acquisition of science experiments?

2. Do 7% grade students with ASD who benefit from inclusive education continues to their
performance and remembering the science experiments they learn two, three and four weeks
after getting education with video-enhanced activity schedule?

3. Do 7% grade students with ASD who benefit from inclusive education generalize their
performance in different environments and implementers after getting education with video-
enhanced activity schedule?

4. What are the opinions (the social validity) of the mothers of the participants included in the
study regarding the video-enhanced activity schedule and three science experiments and the
video-enhanced, activity schedule related to separating the mixture, which was taught through
the video-enhanced activity schedule practice?
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Method

This section of the research paper includes information about the research design, the
participants in the study and the prerequisite features sought in them, the environment in which the
study was conducted, the data collection process and the tools used in data collection, the analysis of
the obtained data, and the reliability calculations about the data.

Participants

The participants were three subjects with autism spectrum disorders studying in the seventh
grade in a school affiliated with the Istanbul Provincial Directorate of National Education, adult role
models to model the target behaviors (mixture separation experiments) in the video clips embedded in
the activity schedule, a researcher to carry out the implementation process, and a research observer to
collect the reliability data of the research participated in the study. Therefore, in this study, three seventh
grade students benefiting from inclusive education in a public school affiliated to the Ministry of
National Education participated in the study after obtaining the written permission of their parents who
voluntarily wanted their children to participate in the study. Two of these inclusive students were
female, and one of them was male. All three participants were 13 years old and had received a diagnosis
of ASD from a public university hospital. In addition to inclusive education, these three participants
were also receiving supportive special education services in special education and rehabilitation centers.
The selection of these three students was realized by taking some prerequisite features into account. The
prerequisite features sought in the participants who participated in the study were (1) to have a
diagnosis of ASD, (2) to be continuing inclusive education in a public school, (3) could follow verbal
instructions, (4) could direct his/her attention to visual, auditory, or tactile stimuli for five minutes, (5)
could watch a five-minute video and follow the skill steps in the video, (6) not exhibit behavioral
problems such as biting, yelling, etc., and (7) not to have previously participated in any study on
teaching science experiments by using video-enhanced activity schedule.

Considering the prerequisite features listed above, the real names of the three participants were
unmentioned in this study, and a code name was used for each. The code name ‘Ece’ was used for the
first participant. Ece was diagnosed with ASD for the first time at three-and-a-half and started talking
at eight. It is seen that Ece has been benefiting from the supportive special education service provided
free of charge by MoNE in the special education and rehabilitation center both before and during the
inclusive education, that is, from the first day of diagnosis. In addition, during the meeting with Ece’s
science teacher at the school where she is continuing her inclusive education, her teacher stated that Ece
had difficulty in performing science experiments and needed supportive education about science
experiments. In addition, it was determined that Ece had the abovementioned prerequisite behaviors
for conducting the mixture separation experiments from science experiments that were tried to be
acquired in this study.

It was detected that the second participant, for whom the code name “Ali” was used, was
diagnosed with ASD at the age of four. Ali loves watching movies and playing computer games in his
spare time. Ali has been continuing his inclusive education in a public school affiliated to the Ministry
of National Education since the first day he was diagnosed with ASD and receives supportive special
education in a special education and rehabilitation center. During the meeting with Ali’s science teacher
at school and his teachers at the special education and rehabilitation center where he receives the
supportive special education, they stated that Ali was particularly more interested in mathematics but
not interested in science. They emphasized that this kind of study could be useful for Ali.

For the last participant of the study, as with other participants, a code name was used instead
of her real name. The code name “Gizem” was used for the third participant. It was found that Gizem
was diagnosed with ASD at the age of three and has been receiving supportive special education in a
special education and rehabilitation center from the moment she received the diagnosis of ASD. At the
same time, she is continuing her education in a public school. In addition, it was stated by Gizem’s
teacher in the inclusive class that Gizem had difficulty in performing the experiments in science lessons.
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As a result, it was determined that all three participants had difficulties in performing science
experiments in their inclusive classes.

Research Design

Multiple probe design across participants, one of the single-subject research designs, was used
in this study. The reason for the use of multiple probe design across participants in the implementation
is that it provides the opportunity to repeat the effect of the independent variable “video-enhanced activity
schedule” on the dependent variable “mixture separation experiments” on at least three participants and to
evaluate the retainment (Tekin-Iftar & Kircaali-Iftar, 2013).Therefore, the independent variable in this
study is video-enhanced activity schedule; the dependent variables are the mixture separation
experiments out of the science experiments for 7th-grade inclusive students: “separation of the mixture

with the help of a magnet”, “separation of the mixture by filtration” and “separation of the mixture by density
difference” .

It is known that the multiple probe design across participants is used in single-subject studies.
Performing repeated measurements under standard conditions allows the determination of the effects
of one or more independent variables on the dependent variable. For this purpose, in the study, the
baseline data were collected from all participants simultaneously before starting the teaching. After
obtaining stable, baseline-level data regarding the first participant, the practice process was started for
the first participant. During teaching sessions on mixture separation experiments held with the first
participant, each mixture separation experiment was performed consecutively with 15-minute intervals.
No practice data were collected from the second and third participants while the practice was being
carried out with the first subject. The implementation process for the first participant was completed
when the criterion was met at the implementation stage, stable data were obtained, and the first full-
probe session was held simultaneously with all participants. After stable data was obtained for the
second participant during the first full-probe session, the implementation was started for the second
participant as in the first participant, and the implementation was continued until the criterion was met.
After the criterion was met by the second participant during the implementation stage, a second full-
probe session was held simultaneously with all participants. In the second full-probe session, when
three stable data sets were obtained regarding the third participant, the implementation with this
participant was started and continued until the criterion was met. After the criterion was met in the
implementation stage conducted with the third participant, the third full-probe session was held
simultaneously with each participant. After that, maintenance and generalization data were collected
(Fidan, 2017; Tekin-Iftar & Kircaali-Iftar, 2013).

Setting and Data Collection Tools

Before starting the research process, the experiments on the “separation of mixtures” within the
scope of science courses were selected by taking into account the seventh grade curriculum, the
participants’ development levels and skills, and the opinions of both the science teachers in the inclusive
class that the participants attended, and five field experts (two lecturers and three teachers). For this
purpose, the teaching of the mixture separation experiments to the three participants through the video-
enhanced activity schedule was carried out in an 8x8m?laboratory allocated for the use of the science
teaching department and located on the first floor of the main building of the Atatiirk Faculty of
Education at Marmara University. There were six long experiment tables, one whiteboard, and material
cabinets in the laboratory where the practice was carried out. Distracting stimuli were removed from
the environment, objects such as chairs and stools were pulled to the corners in order to give more room
for movement, and the environment was adapted to the characteristics of the participants. The tools and
materials used throughout the teaching session in the study were placed appropriately within the
environment so that the student can see, and the researcher can easily reach.

Based on the opinions received from the experts, arrangements were made with regard to the
stages of the experiments and the experimental materials in order to prevent the students from
experiencing any problems related to the experiments. The first of these arrangements was that
“spatula” was called “spoon,” considering that students will have difficulty in spelling the word
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spatula. The second arrangement was about fixing the filter paper used in the experiments of “separation
of the mixture by filtration” and “separation of the mixture by density difference” into the funnel. Therefore,
considering that it would be difficult and dangerous for the filter paper to be folded and cut properly
by the students with ASD, the filter paper was folded, cut, and fixed into the funnel by wetting by the
practitioner before the practice. Thus, the filter paper, together with the funnel, was made ready for the
direct use of students with ASD. The third arrangement was that 0.5-liter transparent plastic bottles
were used as water containers in the water-requiring experiments of “separation of the mixture by
filtration” and “separation of the mixture by density difference,” since they did not have the risk of breakage
and were practical for students with ASD. The fourth and last arrangement was that coarse iron powder
was preferred to the fine iron powders due to the fact that the fine iron powder that was provided for
the experiments at the beginning of the implementation process could stick to the hands and body of
the participants.

Apart from the experimental materials, a television screen and a laptop were used during the
teaching session of the study, and a camera was used to record the practices performed with each
participant during the baseline, probe, instructional, maintenance, and generalization phases of the
research process. In the study, a laptop computer and television were used to make use of video-
enhanced activity schedule more effective by creating a wider field of view for the students. In addition,
after the science experiments aimed to be taught in accordance with the purpose of the study were
determined, the skill steps related to these experiments were determined by taking the experts’
opinions. Then, videos and photos related to each science experiment (mixture separation experiments)
were taken separately for each experiment in order to develop a video-enhanced activity schedule. In
this study, the researcher worked as a practitioner and was used as the role model in these photos and
videos. In the shooting of these videos, a person helped to record the video. However, in order to keep
track of the performance of each participant, a probe and maintenance sessions skill analysis data record
form and an instructional sessions skill analysis data record form was used.

General Procedure

Firstly, the necessary written permission was obtained from the Istanbul National Education
Directorate. Secondly, prior to the study, the families of the subjects were interviewed and informed
about the study, and families who volunteered for their children to participate in the research were
determined. After the written permission that they volunteered to participate in the research was
obtained from the families who wanted their children to participate in the research, the implementation
process was started. The implementation process consisted of probe sessions (baseline probe session,
full-probe session, and daily probe session), video-enhanced activity schedule teaching sessions,
generalization sessions, and maintenance sessions.

Baseline Probe Sessions. Baseline probe sessions were held in the laboratory. The sessions were
conducted until stable data were obtained in at least three consecutive sessions. In these sessions, the
single-opportunity method was used to collect data on the students’ existing performances in the
mixture separation experiments to be taught. While the baseline data was being obtained by the
researcher who worked as a practitioner in the study, the skill instructions were presented separately
for each mixture separation experiment, which was the target stimulus. For example, the skill
instructions, such as “do the experiment of separation of the mixture with the help of a magnet”, “do
the experiment of separation of the mixture by filtration”, and “do the experiment of separation of the
mixture by density difference”, were given by the practitioner for each mixture separation experiment.
In addition, no controlling prompt was used while giving the skill instruction, which was unique for
each experiment and each subject: “[subject name], now with you, we will study the experiment of
[name of the mixture separation experiment]”. The question of “Are you ready?” was asked. Once the
subjects expressed with gestures, mimics, or verbal expressions that they were ready to study, then skill
instruction was given for each experiment.

Instructional Sessions. All teaching sessions were held between 17:00 and 19:00 on two days of
the week and were organized as an instructional session each day. Baseline data related to the science
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experiments (mix separation experiments) of the students participating in the research were collected,
and use of video-enhanced activity schedule was initiated with the first student about whom stable data
were obtained. In this study, video prompting practice, which is a type of video modeling practice, was
used by embedding it in the video-enhanced activity schedules. Sigafoos et al. (2013), stated that video
prompting practice can be used by displaying a serial video clip to the participants in turn. Therefore, a
similar process was followed in this study, and the teaching was started by showing the participant a
video clip where the first step of skill analysis related to the target behavior was modeled. Then the
participant watching the video clip was given the opportunity to perform the first step of the target
behavior. In this process, video clips related to the other skill steps of the target behavior were displayed
to the participants, and this process continued until the participants had seen all of the video clips of
the target behavior. In the initial sessions, the teacher helped the participants to perform the skill steps
of the target behavior. Also, in teaching sessions, the participants were given an attention-grabbing
verbal prompt, such as “Ali! Today, we will do the experiment of separation of a mixture by filtration.
First, we will watch it in a video. Then, we will do the same. Are you ready?” The practitioner stood by
the child during the teaching sessions and presented the necessary controlling prompt—full physical,
partial physical, or shadowing—when the child was unresponsive or responded incorrectly. Since
science experiments, which are the target behaviors, are behavior chains, an experiment was conducted
for skill steps in each session. The participant's response interval between skill steps was determined to
be 5 seconds. In addition, each participant was provided with the skill instructions of “start the
experiment of separation of the mixture with the help of a magnet,” “start the experiment of separation of the
mixture by filtration,” and “start the experiment of separation of the mixture by density difference” for the three
different experiments. Immediately after the skill instruction, the researcher went near the student,
presented a verbal prompt, and performed the skill steps of the relevant experiment together with the
student. While the initial sessions were conducted by presenting verbal prompts, the participants’
reactions were followed, and the prompt was faded when the participants started to specialize in the
skill steps. In addition to these issues mentioned, the reactions of each participant were monitored
during the teaching process, and instant decisions were made about the prompt. For example,
depending on the student’s performance during teaching, verbal prompts were used in one skill step
while only shadowing was used in another skill step.

In some stages of teaching, there were times when participants responded correctly in previous
teaching sessions, remained unresponsive, or tended toward the wrong response in skill steps. Re-
increasing the density of prompts was preferred in these cases. The prompts presented throughout the
use of video-enhanced activity schedule were recorded on the teaching sessions” data recording form.
Taking into account that they were easy to present and they would not interrupt the experiment, verbal
reinforces (e.g., “well done, you are doing very well”) were used when the students with ASD
responded correctly for the skill steps or gave the correct response with a less intense prompt.

Daily Probe Sessions. The researcher organized the daily probe sessions by using the single-
opportunity method as a single session before the instructional sessions (the first instructional session
excluded) that would be held with the participants who were taught every day. Daily probe sessions
were held for each mixture separation experiment prior to each instructional session (the first
instructional session excluded). Daily probe sessions and baseline sessions were carried out similarly.
The number of correctly performed skill steps in the daily probe sessions was divided by the total
number of skill steps and multiplied by 100; in this way, the percentage of steps that the participants
performed correctly was found. In the drawing of the graph, the number of correctly performed steps
in the daily probe sessions was used as data. Daily probe sessions were continued until the participants
performed the science experiments (mixture separation experiments) consecutively with at least 80%
accuracy. The teaching was terminated after stable data were obtained. No intervention was made
during the probe sessions with the participant.

Full-Probe Sessions. After the target criteria were met in each mixture separation science
experiment and stable data were obtained in the three consecutive probe sessions, a full-probe session
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was held for all the students. The full-probe session was conducted in a manner similar to the process
that was followed in the baseline probe sessions.

Maintenance and Generalization Sessions. Maintenance sessions were organized to reveal to what
extent the participants included in the research retained knowledge of the science experiments they
learned during instructional sessions that were conducted via the video-enhanced activity schedule
method. The maintenance sessions took place in the second, third and fifth weeks following the last full-
probe session. Generalization sessions involved changing the environment and the practitioner. In this
session, the practitioner was replaced by another one (in other words, the person who gave the
instruction changed). In addition, this session was carried out in a room (rather than a laboratory) where
one-on-one teaching was conducted. No aid or prompt was provided to the participants during the
maintenance and/or generalization sessions.

Data Collection and Analysis

Instructional, probe, maintenance and generalization data about the experiments of separation
of the mixture with the help of a magnet, separation of the mixture by filtration, and separation of the
mixture by density difference were obtained to determine the effectiveness of the video-enhanced
activity schedule teaching method in teaching science experiments (mixture separation experiments) to
the students with ASD. Additionally, social validity and reliability data were obtained.

Collection and Analysis of Effectiveness Data. The implementation data in this study were recorded
using the data analysis form. The baseline, probe, instructional, maintenance and generalization data
obtained during the research were kept through skill analysis record. The skill analysis data record table
used in the research was provided by performing skill analysis on the science experiments, which is the
dependent variable of the research. While recording the skill analysis data, the subject’s behavior chain
and responses about all skill analysis steps were recorded one by one (Tekin-iftar & Kircaali-iftar, 2013).

Correctly performed steps were marked with + (plus), while the incorrectly performed steps
and the steps where the subjects remained unresponsive were marked with - (minus) in the skill analysis
data record table. In the process of collecting effectiveness data, the following steps were taken: (a) The
skill analysis in the experiments (mix separation experiments) was defined as the target behavior of the
study and was carried out by the researcher himself, and the steps of each experiment were written in
order and assessed by him through also recording in order; (b) a gesture or mimic indicating that he/she
was ready for the session was expected from the participant before starting the session; (c) the target
stimulus was presented with a statement such as “Use the materials in front of you to start the mixture
separation experiment with the help of magnet”; (d) the participant’s waiting period between the skill
steps was determined to be 5 seconds; (e) correct responses were marked with the sign (+), and false
responses and non-responsiveness were marked with the sign (-); (f) when the sessions were completed,
the correct responses given by the participant were divided by the total number of responses, and the
resulting graphic was recorded in the form of a table; (g) the data on the video recordings taken during
the sessions were assessed by the researcher by watching the video recordings.

Reliability. In the study, both inter-observer reliability data and treatment integrity data were
collected.

Inter-Observer Reliability. Inter-observer reliability data and the data on the reliability of
science experiments, which were dependent variables, were collected and analyzed. In order to collect
inter-observer reliability data, all the practices conducted during the research process were recorded in
the form of videos. Inter-observer reliability and treatment integrity data were collected in at least 30%
of all sessions held throughout the study. The video recordings selected for inter-observer reliability
and treatment integrity were watched by a postgraduate student who had experience in the method of
graduated guidance and was also a special education teacher. Therefore, the observer who would help
collect the reliability data was informed about the research variables and how the full-probe, daily
probe, maintenance, and generalization sessions were organized and carried out. After informing the
observer, 30% of the video recordings were selected randomly to collect data, the selected video
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recordings were watched, and inter-observer reliability data were recorded. The recorded data were
calculated with the formula, “Agreement / (Agreement + Disagreement) x 100” (Tekin-Iftar & Kircaali-Iftar,
2013). The inter-observer reliability data on the instructional, full-probe, maintenance, and
generalization sessions of the participants are given in Table 1 below.

Table 1. Inter-Observer Reliability Data on Daily Probe, Full-Probe, Maintenance and Generalization
Sessions of the Participants

Sessions Inter-Observer Reliability Findings
Daily Probe Sessions 90% (range 80-100%)

Full-Probe Sessions 90% (range 85-95%)

Maintenance Sessions 90% (range 85-95%)

Generalization Sessions 95% (range 90-100%)

Treatment Integrity. The formula of “observed practitioner behavior / planned practitioner
behavior X 100” (Tekin-Iftar & Kircaali-Iftar, 2013) was used for the analysis of treatment integrity data,
and it was seen that the researcher carried out all the sessions (in full-probe and daily probe sessions)
at a 100% reliability level.

Social Validity

Social validity is used not only to determine acceptable functional and meaningful goals but
also to develop acceptable programs (Vuran & Sonmez, 2008). Social validity data of this study were
obtained by conducting semi-structured interviews with the mothers of the 7th-grade students after the
study ended.

Results

The research findings were discussed under two headings, considering the research objectives.
While the effectiveness data were explained under the first heading, social validity data were
summarized under the second heading. With regard to the effectiveness data, the data on the
effectiveness and baseline levels of the participants were explained under the heading of “Findings about
effectiveness”. Maintenance and generalization data were handled under the heading of “Findings about
maintenance and generalization”. The data in Figure 1 were obtained by using the right numbers of skill
steps in the participants’ experiments. When the findings were analyzed as a whole, Ece’s baseline
session averages in relation to “separation of the mixture with the help of a magnet,” “separation of the mixture
by filtration,” and “separation of the mixture by density difference” were found to be at the accuracy levels
of 37.5%, 33.3%, and 35.55%, respectively. Ali’s baseline session averages for all three experiments were
at accuracy levels of 12.5%, 19.44%, and 22.22%, respectively. The accuracy levels of Gizem’'s baseline
session averages for all three experiments were 33.33%, 27.7%, and 35.5%. When the daily probe sessions
conducted before the teaching sessions held with each participant immediately after the end of the
baseline sessions are examined, it is seen that the participants performed all the experiments with over

7o

80% or 100% accuracy in a way to provide stable data in the last three daily probe sessions. It is seen
that all of the participants performed their science experiments at 100% accuracy both in the
maintenance sessions that took place two weeks after the implementation ended and in the
generalization sessions.
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Figure 1. Findings About the Participants

Findings about the Participants

Acquisition Findings about Ece. When the baseline data in Figure 1 about Ece’s experiment on
“separation of the mixture with the help of a magnet” are analyzed, Ece appears to have failed the experiment
of “separation of the mixture with the help of a magnet” as she performed the experiment of “separation of
the mixture with the help of a magnet” at the average accuracy level of 37.5%. A total of 6 teaching sessions
were held, with Ece’s probe sessions preceding them, and Ece appears to have carried out the
experiment on the “separation of the mixture with the help of a magnet” at the average accuracy level of
70.83% (Range: 50%-100%) in these probe sessions. In other words, while Ece conducted the experiment
on the “separation of the mixture by filtration” at the average accuracy level of 100% through the using
video-enhanced activity schedule in the three probe sessions held after the third probe session, practice
sessions were terminated as she conducted the experiments on the “separation of the mixture with the help
of a magnet” and the “separation of the mixture by density difference” in the three consecutive probe sessions
held after the third probe session at an average accuracy level of over 80%. It was also observed that Ece
responded with 100% accuracy in the first, second, and third full-probe sessions related to this
experiment. Based on these data, it was seen that Ece completed on average 3 of the 8 skill steps of the
experiment on the “separation of the mixture with the help of a magnet” (at the average accuracy level of
37.5%) in the baseline session and carried out the experiment on the “separation of the mixture with the
help of a magnet” through use of video-enhanced activity schedule at 91.66% average accuracy level.
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When the baseline data in Figure 1 about Ece’s experiment on “separation of the mixture by
filtration” were examined, it was revealed that Ece carried out this experiment at 33.33% average
accuracy (Range: 33.33%-33.33%). In other words, Ece failed to conduct this experiment in the baseline
session. After the baseline data were collected, a total of six teaching sessions were held with Ece. Probe
sessions were held before each teaching session, and it was found that Ece carried out the “separation of
the mixture by filtration” experiment at 75% average accuracy (Range: 50% —100%) in the probe sessions
before the teaching sessions. The practice sessions were terminated after the third probe session since
Ece conducted this experiment with 100% accuracy through the use of video-enhanced activity schedule
in three consecutive probe sessions. It was also revealed that Ece responded with 100% accuracy in three
consecutive full-probe sessions on this experiment. In line with these data, it was seen that Ece
completed on average 4 of the 12 skill steps of the “separation of the mixture by filtration” experiment (at
33.33% average accuracy) in the baseline session and carried out this experiment through the use of
video-enhanced activity schedule at 100% accuracy level.

Similarly, when Figure 1 was analyzed for baseline data related to Ece’s experiment on
“separation of the mixture by density difference,” it was observed that Ece performed the experiment on
“separation of the mixture by density difference” at the average accuracy level of 35.55% (Range: 33.33%—
40%). In other words, Ece appears to have not fulfilled the experiment of “separation of the mixture by
density difference” in the baseline session. After the baseline data was collected, a total of six teaching
sessions were held with Ece. Probe sessions were held before each teaching session, and it was observed
that Ece performed the experiment on “separation of the mixture by density difference” at the average
accuracy of 75.55% (Range: 53.33%-100%) during the probe sessions before the teaching sessions. In
other words, practice sessions were terminated after the third probe session as Ece performed the
experiment on “separation of the mixture by density difference” at an average of 80% accuracy through the
use of video-enhanced activity schedule in three consecutive probe sessions held. In addition, it was
seen that Ece responded with 100% accuracy in the three consecutive sessions of this experiment. Based
on the data, it seems that Ece fulfilled on average 5.33 of 15 skill steps in the experiment on “separation
of the mixture by density difference” in the baseline session (at an average accuracy of 35.55%) and
conducted the experiment on “separation of the mixture by density difference” with 95.55% accuracy
through the use of video-enhanced activity schedule.

Acquisition Findings about Ali. When the baseline data in Figure 1 about Ali’s experiment on the
“separation of the mixture with the help of a magnet” are analyzed, Ali appears to have failed in the
experiment of the “separation of the mixture with the help of a magnet” because he performed this
experiment of the “separation of the mixture with the help of a magnet” at the average accuracy level of
12.50% (range: 12.50%-12.50%). A total of seven teaching sessions were held with Ali. Probe sessions
were held before each teaching session, and Ali appears to have carried out the experiment of the
“separation of the mixture with the help of a magnet” at the average accuracy level of 82.14% (range:
50%-100%) in the probe sessions held before the teaching sessions. In other words, practice sessions
were terminated after the third probe session as Ali carried out the experiment of the “separation of the
mixture with the help of a magnet” at 100% accuracy level through the use of video-enhanced activity
schedule in four consecutive probe sessions held. In addition, it was seen that Ali responded with 100%
accuracy in the last two consecutive full-probe sessions on this experiment. In line with these data, it
was found that Ali fulfilled on average one of the eight skill steps of the experiment of the “separation of
the mixture with the help of a magnet” at the average accuracy level of 12.50% in the baseline session and
carried out the experiment of the “separation of the mixture with the help of a magnet” at 100% accuracy
level through the implementation of video-enhanced activity schedule.
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When the baseline data about Ali’s experiment on the “separation of the mixture by filtration”
in Figure 1 were examined, it was found that Ali carried out the experiment of the “separation of the
mixture by filtration” at the average accuracy level of 19.44% (range: 16.66%-25%). In other words, Ali
appears to have not fulfilled the experiment of the “separation of the mixture by filtration” in the baseline
session. After the baseline data were collected, a total of seven teaching sessions were held with Ali.
Probe sessions were held before each teaching session, and it was observed that Ali performed the
experiment of the “separation of the mixture by filtration” at the average accuracy of 73.80% (range: 25%—
100%) in the probe sessions before the teaching sessions. In other words, practice sessions were
terminated after the fourth probe session as Ali carried out the experiment of the “separation of the
mixture by filtration” with 100% accuracy through the use of video-enhanced activity in the three
consecutive probe sessions held. It was also observed that Ali responded with 100% accuracy in the
second and third full-probe sessions about this experiment. Based on these data, it seems that Ali
fulfilled on average 2.33 of 12 skill steps in the experiment of the “separation of the mixture by filtration”
at an average accuracy of 19.44% in the baseline session and carried out the experiment of the “separation
of the mixture by filtration” at 100% accuracy level through the use of video-enhanced activity schedule.

When the baseline data about Ali’s experiment on the “separation of the mixture by density
difference” in Figure 1 were examined, it was evident that he carried out the experiment of the
“separation of the mixture by density difference” at an average accuracy level of 22.22% (Range: 20%-
26.66%). In other words, Ali appears to have failed the experiment on the “separation of the mixture by
filtration” in the baseline session. After the baseline data were collected, a total of 7 teaching sessions
were held with Ali. Probe sessions were held before each teaching session, and it was observed that Ali
performed the experiment of the “separation of the mixture by density difference” at the average accuracy
of 78.09% (Range: 33.33%-100%) in the probe sessions before the teaching sessions. In other words,
practice sessions were terminated since Ali carried out the experiment of the “separation of the mixture
by density difference” at an average of 100% accuracy through video-enhanced activity schedule in the
last three probe sessions. In addition, it was determined that Ali responded with 100% accuracy in the
last two full-probe sessions related to this experiment. Based on these data, Ali fulfilled on average 3.33
out of 15 skill steps in the experiment of the “separation of the mixture by density difference” at an average
accuracy of 22.22% in the baseline session and carried out the experiment of the “separation of the mixture
by density difference” with 100% accuracy through the using video-enhanced activity schedule.

Acquisition Findings about Gizem. When the baseline data about Gizem’s experiment on
“separation of the mixture with the help of a magnet” in Figure 1 are examined, it is seen that Gizem carried
out the experiment at an average accuracy level of 33.33% (range: 25%-37.5%). A total of 7 teaching
sessions were held with Gizem. Probe sessions were held before each teaching session, and Gizem
appears to have carried out the experiment of “separation of the mixture with the help of a magnet” at
the average accuracy level of 76.78% (range: 50%—100%) in these probe sessions held before the teaching
sessions. In other words, practice sessions were terminated after the fourth probe session because Gizem
carried out the experiment with 100% accuracy through the use of video-enhanced activity schedule in
the three consecutive probe sessions. In addition, it was observed that Gizem responded with 100%
accuracy in the third full-probe session about this experiment. It was understood that Gizem
independently fulfilled, on average, 3.66 out of the 8 skill steps in the experiment at the average accuracy
level of 45.83% in the baseline session and carried out the experiment at 100% accuracy level through
the application of video-enhanced activity schedule.

According to the baseline data in Figure 1, Gizem appears to have failed the experiment of
“separation of the mixture by filtration” in the baseline session as she performed this experiment at an
average accuracy level of 27.7% (Range: 25-33.33%). After the baseline data were collected, a total of
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seven teaching sessions were held with Gizem. Probe sessions were held before each teaching session
and it was observed that Gizem performed the experiment of “separation of the mixture by filtration” at
the average accuracy of 60.71% (Range: 25-100%) in these probe sessions before the teaching sessions.
In other words, practice sessions were terminated after the fourth session as Gizem carried out the
experiment of “separation of the mixture by filtration” with 100% accuracy through the video-enhanced
activity schedule in the three consecutive probe sessions held. In addition, it was seen that Gizem
responded with 100% accuracy in the last full-probe session related to this experiment. Based on this
data, it is clear that Gizem independently fulfilled on average 3.33 out of the 12 skill steps in her
experiment on separation of the mixture by filtration at the average accuracy level of 22.22% in the
baseline session but conducted the same experiment of “separation of the mixture by filtration” at 100%
accuracy level through the use of video-enhanced activity schedule.

When the baseline data about Gizem’s experiment on “separation of the mixture by density
difference” in Figure 1 were examined, it was seen that Gizem carried out this experiment at an average
accuracy level of 35.5% (Range: 33.33%—-40%). In other words, Gizem appears to have failed in the
“separation of the mixture by density difference” experiment in the baseline session. After the baseline data
were collected, a total of six teaching sessions were held with Gizem. Probe sessions were held before
each teaching session, and it was observed that Gizem performed the “separation of the mixture by density
difference” experiment at the average accuracy of 63.8% (Range: 33.33%-100%) in the probe sessions
before the teaching sessions. The practice sessions were terminated after the third probe session since
she carried out this experiment at 100% average accuracy through the video-enhanced activity schedule
in the three consecutive probe sessions held. In addition, it was seen that Gizem responded with 100%
accuracy in the last full-probe session related to this experiment. Based on these data, Gizem appears to
have completed, on average, 5.33 skill steps of the experiment at 35.5% average accuracy in the baseline
session and carried out the same experiment at 100% accuracy through the use of the video-enhanced
activity schedule.

Maintenance and Generalization Findings about Ece, Ali, and Gizem

In this section, the maintenance and generalization findings on Ece, Ali, and Gizem are
summarized. In this sense, it was seen that Ece, Ali, and Gizem each performed the experiments at 100%
accuracy level in all of the maintenance sessions organized two, three, and four weeks after the
completion of the implementation process. Similarly, it was determined that all participants also
performed the experiments with 100% accuracy in accordance with different practitioners and
environmental conditions in the generalization sessions held one week after the end of the maintenance

sessions.

Social Validity Findings

The social validity findings of this study were collected by interviewing the participating
students’ mothers. During the interviews with the mothers, a total of three open-ended questions about
social validity were asked. These open-ended questions were created by consulting three experts
working in the special education department of universities in Turkey and having at least a master’s
degree. During the interviews, the mothers were asked whether they regarded the skills gained by their
children as important, whether there were any difficulties in the implementation process, and whether
the students continued to use the video-enhanced activity schedule or the knowledge acquired about
the science experiments learned through the video-enhanced activity schedule after the study ended.
The reason for collecting validity data from the mothers of the participants instead of their teachers was
that the education period of the participants in their schools had ended when the social validity data
would be collected and therefore their teachers could not be reached. The answers given to the social
validity questions by the mothers of students with ASD are explained below.
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While taking the mothers’ opinions about social validity in the study, the opinions about
whether the students had any difficulties in the implementation process were asked primarily. In this
context, Ece’s mother said, “She had no difficulties. She got a little bored towards the end. Only because of this
she had some difficulties, that’s all.” In other words, Ece’s mother stated that her child did not experience
any difficulties in general but that she only got slightly bored towards the end of the implementation
process. In this context, Ali’s mother said, “No, he had no difficulty. He went to the education with so much
love and fun. He had no difficulty.” Accordingly, Ali’s mother stated that Ali did not encounter any
difficulties in the research process. “Gizem did not have any difficulty. The study was very good. It lasted
without any problem. We had no problems.” With this statement, Gizem’s mother stated that Gizem had no
problems during the study. Within the scope of the study, the mothers were asked about their opinions
on whether the students who learned science experiments on the separation of mixtures used what they
learned in their daily lives. Ece’s mother said, “Ece explained that people who are dealing with scrap business
are using magnets to separate metal scraps, and that the water of boiled pasta can be filtered by a filter that we call
“iligtir (strainer)” among ourselves.” Ece’s mother added, “She also said that when olive oil is poured onto the
water, it floats over the water.” In this explanation, Ece’s mother stated that Ece learned how scraps were
separated with the help of a magnet. In addition, she stated that Ece explained to her how to filter the
water of boiled pasta with a strainer thanks to her experiment on separation of the mixture by filtration
and how the olive oil floats over the water thanks to her experiment on separation of the mixture by
density difference, and thus her daughter used the information she learned from these experiments in
her daily life. Ali’s mother responded, “In his daily life, Ali used a tea strainer while filling the tea into the
glass after brewing tea at breakfast. He observed that the tea leaves remained on the tea strainer. Apart from that,
he said that when he filled the sand and then the water into the water bucket during the summer holiday, the sand
remained at the bottom, and the water remained at the top of the bucket. He also collected the needles that fell onto
the ground with a magnet. He saw such a benefit of this study in daily life.” In this explanation, Ali’'s mother
stated that Ali easily collected needles that fell onto the ground with the help of a magnet. Ali’s mother
expressed that Ali used the information about the experiment of “separation of the mixture by filtration”
by saying that the tea leaves were filtered with the help of the tea strainer while Ali was pouring tea
into the glass. She reported that Ali said that the sand sank to the bottom of the bucket, and the water
remained on top when he filled the bucket with sand and water at the seaside during the summer
holiday. Therefore, Ali adapted the information about the experiment of “separation of the mixture by
density difference” into his daily life. During the interview with Gizem’s mother, she stated that Gizem
used the information about the mixture separation experiments she learned within the scope of the
study in her daily life. With respect to Gizem’s mother’s opinions on this subject, she said, “For example,
Gizem could use magnets as card magnets to attach papers in daily life. She said that some metals can be pulled
and separated on ships with the help of a magnet. She showed that the tea strainer can be used to separate the tea
leaves from the tea. She also said that when sand is thrown into the aquarium filled with water, the sand sinks to
the bottom of the water.” In other words, she expressed that Gizem used magnets such as card magnets
to attach papers and that Gizem said that the magnets were used for pulling some metals on the ships,
and thus, Gizem used the information about the experiment of “separation of the mixture with the help
of a magnet” in her daily life. Gizem’s mother emphasized that her daughter used the information she
acquired from the experiments in her daily life, saying that Gizem filtered the tea leaves by means of a
strainer regarding the experiment of separation of the mixture by filtration and she explained that the sand
sinks to the bottom of the aquarium and the water stays over the sand when sand is thrown into the aquarium
filled with water regarding the experiment of separation of the mixture by density difference.

In the study, the mothers of the participants expressed their opinions about whether their
children shared information about the study with their science teachers. Accordingly, Ece’s mother said,
“Our teacher knew beforehand that my child would do this experiment. When it finally finished, neither did s/he
ask, nor did we say anything.” With this statement, Ece’s mother stated that they gave information to Ece’s
teacher at the beginning of the research process and that they did not reach out to Ece’s teacher at the
end of the study. Ali’s mother said, “I told the science teacher. His teacher expressed that such things could be
useful, as Ali would encounter such things often in his daily life, but they were not able to be consolidated since
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there was no laboratory in the school. He found it very useful.” In this statement, Ali’s mother stated that Ali’s
science teacher generally found it beneficial and that it would be difficult to consolidate the information
learned in this research because there was no laboratory in Ali’s school. Gizem’s mother talked about
whether they gave information to Gizem’s teacher on the study: “We gave information about the study, but
later, we did not have the opportunity to talk. We could not talk to the science teacher again.”.

Discussion, Conclusion, and Suggestions

In the current study, it was examined that whether video-enhanced activity schedule was
effective in teaching of science experiments (the separation of a mixture with the help of a magnet, the
separation of a mixture by filtration, and the separation of a mixture with density difference) or not for
ASD students who benefits from inclusive class. The results obtained in the current study revealed that
video-enhanced activity schedule was effective in teaching three children with ASD to separation of
mixtures experiments, the students continued to carry out the experiments that they learned and
generalization them to different environment and people. The social validity data were also collected in
regard to the mothers of students with ASD. During the interviews, mothers stated that their children
learned the mixture separation experiments thanks to the video-enhanced activity schedule training
application and they were able to generalize the experiments they learned by giving examples (For
example, a student named Gizem says that magnets are used to attach paper) from the daily life.

Upon examining similar researches made on the effectiveness of video-enhanced activity
schedule training application in the literature, research on academic skills (Ledbetter-Cho et al., 2017;
Spriggs et al., 2015) and on social skills (Burckley et al., 2015; Cihak, 2011; Cloke, 2012; Dalgin-Eyiip &
Ulke—Kﬁrkgﬁoglu, 2014; Dauphin et al., 2004; Kimball, Kinney, Taylor, & Stromer, 2004; Osos et al., 2020)
were identified to take place in the studies that were conducted using video-enhanced activity schedule
teaching applications. Although these studies in the literature were carried out on different topics, the
results obtained in these studies were taken as a whole and compared with the results obtained in the
current research; the results obtained in both the current study and studies conducted in literature
indicate that video-enhanced activity schedule is effective in acquisition of social and academic skills,
retention and generalization to students with ASD. Nonetheless, these studies carried out in the
literature differ from this current research, in that the subject matter and the preparation of the video-
enhanced activity schedule or the format of the presentation are all different (e.g., presentation on a
computer, tablet or iPad). For example, in the study carried out by Dalgin-Eyiip and Ulke-Kiirkciioglu
(2014), the effectiveness of the video-enhanced activity schedule was examined by teaching three
different make-believe playing skills (teatime, hairdressing, and train) to four children with ASD. In the
research, the presentation of video-enhanced activity schedules prepared for teaching playing skills to
children was done via computer. The obtained results showed that children could grasp these playing
skills at the level of acquisition, generalization, and maintenance with the use of video-enhanced activity
schedule. It was also seen within the scope of the findings in social validity that the parents and teachers
of the experiment subjects had positive opinions on the teaching process of the research. Kimball et al.
(2004), who carried out a similar study, showed that the video-enhanced activity schedule that they
prepared in a computer-installed PowerPoint software was effective in teaching social skills to students
with ASD. Dauphin et al. (2004) investigated the effectiveness of the video-enhanced activity schedule
in teaching a child with ASD socio-dramatic playing skills in their research. Although the findings
revealed that the video-enhanced activity schedule is effective in teaching socio-dramatic playing skills,
whether a child with ASD could put socio-dramatic playing skills into practice with different people in
different environments is not yet known. This is due to the fact that the study did not include
maintenance and generalization sessions. Considering the necessity that a study on generalization
should be carried in repetition using research by different practitioners subject to different conditions
in order to increase the external validity of the research (Onciil & Yiicesoy-Ozkan, 2010), it is of great
importance to carry out generalization and maintenance sessions in the current study in regard to
external validity.
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Another research conducted on teaching social skills to students with ASD was carried out by
Cihak (2011) using video-enhanced activity schedule. In Cihak's study about social skills, the
effectiveness of static-picture activity schedules and video-based activity schedules were compared in
teaching the transitions between activities/events (e.g., transition from reading activity to computer
activity, or from vocational activity to cooking activity etc.) with special education teachers of four
students with ASD attending to second grade primary education. The research which was carried out
using a single-subject research model, aims to teach transitional skills between in the morning and
afternoon activities. Transitional skills between activities in the morning hours included certain skills
such as reading about what was told in the lesson after unpacking and checking the calendar,
transitioning to reading after checking the calendar, using a computer after reading, entering the music
room after using a computer, going to lunch after doing activity in the music class, whereas transition
skills in the afternoon activities included skills such as going from the classroom to recess, going to a
math lesson after recess, starting vocational activity after math lesson, going to cooking activity when
the said vocational activity is finalized, going to the school bus after packing-up Considering the results
obtained in the study, the video-enhanced activity schedule was effective in teaching students with ASD
to independently perform transition skills between activities. In addition to this, static-picture activity
schedule was more effective for two students with ASD to learn transition skills between activities
(transition skills between morning and afternoon activities), while the video-enhanced activity schedule
was more effective for the other student.

Considering the results obtained in the study conducted by Cihak (2011), they seem to differ
from the current research. To elaborate, in the study of Cihak (2011), there was a comparison between
how effective two different methods in teaching transitional skills between activities was (static-picture
activity schedule and video-based activity schedule), while in the current study, only the effectiveness
of the video-enhanced activity schedule was investigated. Another difference is that while the study of
Cihak (2011) was conducted with the alternating applications model, the current research was carried
out using the multiple probe design.

When the studies related to teaching of academic skills using video-enhanced activity schedules
are examined, it is seen that such studies were conducted about math and writing skills, and not about
science. For example, Ledbetter-Cho et al. (2017) used iPod- based visual activity schedules by
embedding video-enhanced activity schedule for finding the meaning of unknown word, finding the
synonym of known words and teaching mathematical skills (fraction, multiplication). Findings of study
indicated that two students with ASD, aged 9 and 11 years had a decrease in their stereotypical
behaviors and learned academic skills at the level of acquisition, retention, and generalization. Also, in
order to determine the opinions of the parents and teachers of the students with ASD in the research
about the teaching of academic skills by using the video-enhanced activity schedule, social valitidy was
obtained. On the other hand, Spriggs et al. (2015) conducted a study by using video-enhanced activity
schedule created in an iPad, four high school students with ASD were thought academic skills such as
solving mathematical equations, writing paragraphs, spell-checking as well as everyday skills such as
creating charts/tables and, regarding professional skills, entering data into an Excel document and social
validity was obtained. Findings of Spriggs et al. (2015) indicated that students with ASD learned the
skills such as solving mathematical equations, writing paragraphs, entering data in Excel at the level of
acquisition, retention and generalization. In the studies conducted by Ledbetter-Cho et al. (2017), and
Spriggs et al. (2015), with the video-enhanced activity schedule; students with ASD 1 did not only
learned academic skills but also leaned daily life and professional life skills at the level of acquisition,

retention and generalization and these results show parallelism with the current study.
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When above studies about video-enhanced activity schedule considered as a whole, video-
enhanced activity schedule is used teaching both academic skills and playing skills (socio-dramatic)
(Dauphin et al., 2004), and ability to shop and social interaction (Burckley et al., 2015; Kimball et al.,
2004; Osos et al., 2020). For example; In the study conducted by Osos et al. (2020), 3 children with ASD
aged between 3 and 5 years old were taught the behavior of initiating social interaction with a video-
enhanced activity schedule using a tablet. However, the study does not have a social valitidy and it
indicates that findings of study of Osos et al. (2020) differ from the current study because behavior of
initiating social interaction with young children in preschool age was studied. Burckley et al. (2015)
found that an 18-year-old young adult with ASD (was taught the shopping skill using a video-enhanced
activity schedule. A social validity study was also conducted in the study. The participant of study by
conducted Burckley et al. (2015) is 18 years old and shopping skills were studied, findings of the study
differs from current study too.

In the study conducted by Dalgin-Eyiip and Ulke-Kiirkgiioglu (2014) effectiveness of teaching
methods were that in the form of a video-enhanced activity schedule embedded in a computer in Turkey
was examined. Findings of the study indicates that video-enhanced activity schedule is effective in
teaching three different role playing skills (tea time, hairdressing and training) to four students with
ASD. Therefore, just like in the current research, it has been proven that the students in this study also
learned the aforementioned skills and could generalize the skills they acquired onto different
environments and tools. In addition, fathers and teachers of the students who participated in the study
expressed a positive opinion about the teaching with the video embedded activity schedule. In the
research conducted by Dauphin et al. (2004) for the development of socio-dramatic playing skills
(coloring games, jigsaw puzzles, acting as a trains, and video games), video-enhanced activity schedule
has contributed to a student's who are in kindergarten and with ASD socio-dramatic playing skills and
the kindergarten student was also observed to adapt better to the new gaming situations with a video-
enhanced activity schedule.

The literature has some studies about teaching science notions to students with ASD. For
example Sazak Pinar and Merdan (2016) conducted a study with three students with ASD between ages
of 10 and 15. In their study graphic organizers presented with the constant time delay procedure was
effective to teaching how is digestion realized. In the study conducted by Smith, Spooner, and Wood
(2013) with 3 ASD students attending 7th grade between the ages of 11 and 12, stated that using
embedded computer-assisted explicit instruction that is a direct instruction method was effective to
teach science notion (mitotic division, chromosome). Similarly, Knight, Smith, Spooner, and Browder
(2012) used direct instructional method in their study and 15 science descriptors that related with
science notion were given to 3 elementary school students with ASD to identify them. For example,
when asked to show the wet one, students showed to wash cloth and it states that direct instructional
method was effective. Notions about the science were studied above three studies. Also, while graphic
organizers presented with the constant time delay was used in the one study, direct instructional
method was used others. In the current study, video-enhanced activity schedule is used to teach some
science experiments. Therefore, subjects and teaching methods when above three studies are examined
in terms of subjects and teaching methods, they differ from the current study. On the other hand, studies
by conducting video-enhanced activity schedule like the current study, some researchers used video-
enhanced activity schedule with mobile devices such as iPad and iPod for teaching social skills
(Burckley et al., 2015; Cloke, 2012; Kimball et al., 2004; Ledbetter-Cho et al., 2017; Spriggs et al., 2015).
For example, Kimball et al. (2004) used the activity schedule and the visual model in computer
environments in conjunction to teaching social skills to students with ASD, that is, by embedding videos
in the activity chart. Furthermore, in these studies, like in this research, the PowerPoint software was
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utilized in the preparation of the video-enhanced activity schedule. Therefore, these studies make a
mention of the research about how the video models and the activity schedules can be combined on a
computer.

In addition to the studies using the video-enhanced activity schedule method, there have also
been studies in the literature using only the video model or the activity schedule method. It was
observed that these studies, which were conducted, where only the video model method was effective
to teach social skills (Bellini, Akullian, & Hopf, 2007; Nikopoulos & Keenan, 2004). For example, in the
study conducted by Nikopoulos & Keenan in 2004, video-enhanced activity schedule was effective in
teaching school-aged children between the ages of 7 and 9 about initiation of social interaction and play
with toys properly with social partners. Similarly, video-enhanced activity schedule is effective on
speaking skills (Charlop & Milstein, 1989; Sherer et al., 2001), gaming skills (Besler, 2015; Besler & Kurt,
2016; Blum-Dimaya et al., 2010; Charlop-Christy & Daneshvar, 2003; D’ Ateno et al., 2003; MacDonald,
Sacramone, Mansfield, Wiltz, & Aheam, 2009; Onciil, 2015; Sancho et al., 2010), job and professional
skills (Kellems & Morningstar, 2012), daily life skills (Domire & Wolfe, 2014; Shipley-Benamou, Lutzker
& Taubman, 2002), and self care ability such as toilet-training skills (Lee, Anderson, & Moore, 2014).
Besides all above skills, video-enhanced activity schedule is effective for academic skills such as
matheamatic skilss too (Jowett et al., 2012). Therefore, video-enhanced activity schedule is effective in
teaching students with ASD many skills (academic, job and professional, social, gaming, speaking skills)
and finding of above studies show similarity with the current study's findings. Also, there have been
studies conducted on the activity schedule related to children with ASD. It is seen that these studies are
effective in teaching skills such as independent working skills (Koyama & Wang, 2011), social
interaction skills (O'Reilly et al., 2005), and motor skills (Liu & Breslin, 2013). In short, in the current
study, the video-enhanced activity schedule that teaching methods for teaching self-care skills and
social skills as well as academic skills in students with ASD and significantly effective to the teaching of
academic skills such as science experiments to students with ASD, who attend inclusion education is
used.

Furthermore, the social validity data obtained from the mothers of the experiment subjects in
this study have revealed that to them, using the video-enhanced activity schedule in the teaching of
mixture separation experiments is beneficial and the students, who learn science experiments related to
mixture separation, share positive opinions that they use what they learned about experiments in their
daily lives. To put it differently, they expressed that they use them by transferring what they learned to
their daily lives. However, the limitation of this research is that the social validity data were obtained
only from the opinions of the mothers, and that the opinions of teachers, who worked in inclusive
environments, were not taken in regard to students, who were taught skills via scientific experiments
using the video-enhanced activity schedule in this research and also, by the fact that whether the
students in question could use these skills in inclusive environments.

Considering the findings obtained from the research and its limitations, some suggestions can
be presented for the application and future research. Two suggestions have been given in this study for
future research. These are (1) conducting research similar to this study for teaching science education
to students with ASD in inclusion programs and who have multiple disabilities such hearing
impairment or both hearing and mental disabilities; and (2) seeing if there is a difference in model
teaching applications between peers and adults in terms of their effectiveness and efficiency (in time
and cost) in future studies to be carried out by using the video-enhanced activity schedule. For the
practitioners working in the field, based on the results of this research, visual and written materials
showing how the science experiments of the video-enhanced activity schedules are performed can
additionally be prepared and presented for the use of teachers working in inclusive environments.
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