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ABSTRACT

EXAMINING THE EFFECTIVENESS OF EDUCATIONAL TABLET PC
APPLICATIONS TO TEACH DAILY LIVING SKILLS TO STUDENTS WITH
INTELLECTUAL DISABILITIES

Yeni, Sabiha
Ph.D., Department of Computer Education and Instructional Technology
Supervisor : Prof. Dr. Kiirsat Cagiltay

June 2015, 164 pages

Mobile technology enhanced learning environments can support the education of
individuals with intellectual disabilities (ID). Literature reveals that information and
communication technology (ICT) based education obtained successful results in the
development of academic, social and adaptation skills for individuals with ID. The
main purpose of this study is to investigate the effectiveness of educational tablet
applications to teach a daily living skill to individuals with ID. In addition, it is
examined whether a newly learned skill can be protected at one, three and four weeks
after training and whether it can be generalized to different tools. Usability of tablet
applications is examined in terms of effectiveness, efficiency and satisfaction (social
validity). Multiple-baseline across subjects design is used as single case research in
the study. Seven individuals with ID and five special education teachers form the
group of participants of the study. To be eligible for participation, individuals are
expected to meet some requirements such as ability to follow simple verbal
instructions. In the implementation process of the study, baseline, probe,

intervention, generalization and follow-up sessions are employed. Also, five kinds of



data are collected: effectiveness, reliability, social validity, maintenance and
generalization, and usability. In conclusion, results show that tablet application is an
effective tool to teach a daily living skill to individuals with ID. In addition, the
newly learned skill is protected at one, three and four weeks after the training and
individuals can generalize the skill to different tools. Tablet application is updated
according to pilot study results. As a result, an improvement in the application is
detected in terms of efficiency and satisfaction components of usability when data

from pilot study and main study are compared.

Keywords: Special Education, Mobile Technologies, Tablet Applications, Single
Subject Design, Individuals with Intellectual Disabilities, Daily Living Skills
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ZIHINSEL ENGELLI OGRENCILERE GUNLUK YASAM BECERILERININ
OGRETIMINDE EGITSEL TABLET BILGiSAYAR UYGULAMALARININ
ETKIiLiLIGININ INCELENMESI

Yeni, Sabiha
Doktora, Bilgisayar ve Ogretim Teknolojileri Egitimi Boliimii

Tez Yoneticisi  : Prof. Dr. Kiirsat Cagiltay

Haziran 2015, 164 sayfa

Mobil teknolojiler ile destekli 6grenme ortamlari, zihinsel engelli Ogrencilere
egitimleri i¢in destek saglar. Alanyazin, BIT destekli egitim ile zihinsel engelli
bireylerin egitiminde siklikla ortaya ¢ikan sorunlardan olan akademik, sosyal ve
uyum becerilerinin gelistirilmesi konularinda basarili sonuglar alindigini ortaya
koymaktadir. Bu ¢alismanin temel amaci egitsel tablet bilgisayar uygulamalarinin
zihinsel engelli bireylerin giinlilk yasam becerilerini gelistirmedeki etkililigini
aragtirmaktir. Ayrica, 6grendikleri yeni bilgileri egitimden bir, ii¢ ve dort hafta sonra
koruyabilme ve farkli araglara genelleyebilme durumlari da aragtirilmigtir. Tablet
uygulamasinin kullanisliligr da etkililik, verimlilik ve memnuniyet (sosyal gegerlilik)
degiskenleri agisindan incelenmistir. Bu arastirmada, tek denekli arastima
modellerinden “denekler arasi ¢oklu baslama” teknigi kullanilmistir. Arastirmanin
calisma grubu yedi Ogrenci ve bes Ozel egitim Ogretmeninden olusmaktadir.
Katilimc1 olabilmek i¢in bazi énkosul becerileri saglamalar1 beklenmistir (6rnegin
basit sozel yonergeleri takip edebilme, vs.). Bu ¢alismanin yiiriitiilmesi esnasinda su
oturumlar gerceklestirilmistir: baslama seviyesi, yoklama, 6gretim, genelleme ve
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izleme oturumlari. Ayrica arastirma siiresince bes tiir veri toplanmustir: Etkililik,
giivenirlik, sosyal gecerlilik, devam ettirilebilirlik - genellenebilirlik, kullanislilik.
Sonug olarak, elde edilen bulgular egitsel tablet uygulamasinin zihinsel engelli
bireylere giinliik yasam becerisini 0gretmede etkili bir ara¢ oldugunu gostermistir.
Ayrica yeni 6grenilmis beceri, egitimden bir, {i¢ ve dort hafta sonra da korunmus ve
bireyler tarafindan farkli araclara genellenebilmistir. Tablet uygulamasi pilot
calismadan sonra iyilestirme amacli giincellenmistir. Daha sonra pilot ¢alisma ve
esas calisma sonuclar1 incelendiginde, oOzellikle verimlilik ve memnuniyet

degiskenleri agisindan uygulamada iyilesme elde edildigi gézlemlenmistir.

Anahtar kelimeler: Ozel Egitim, Mobil Teknolojiler, Tablet Bilgisayar Uygulamalar,
Tek-Denekli Arastirma Modelleri, Zihinsel Engelli Bireyler, Giinlik Yasam

Becerileri
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CHAPTER 1

INTRODUCTION

This chapter reveals the justification for research issue by presenting background to
the study, the purpose of the study, the significance of the study and the questions of

the research.
1.1 Background of the Study

The number of children with intellectual disabilities (ID) continues to grow; the
educational needs of this community must be met with the help of new technology
based instructional methods. Individuals with special education needs can be defined
as “those who, because of a disability, require special education and related services
to achieve their fullest potential” (Hasselbring & Williams, 2000). Intellectual
disabilities is characterized by significant limitations both in intellectual functioning
and in adaptive behavior as expressed in conceptual, social, and practical adaptive
skills (AAIDD, 2010). One of the main objectives must be to improve the behavior
of such individuals and their relationships with their environment (Fernandez-Lopez,
Rodriguez-Fortiz, Rodriguez-Almendros & Martinez-Segura, 2013). In addition,
another important goal for children with ID is to attain daily living skills that would
advance self-determination, greater independence and autonomy. Several researchers
have used technological interventions to improve daily living skills of this group of

individuals.

Technology is useful for creating new ways of learning and teaching (Bertini &
Kimani, 2003) and gives special individuals opportunities to engage in basic drill and

practice, simulations, exploratory, or communication activities that are matched to
1



their individual needs and abilities (Edwards, Blackhurst & Koorland, 1995).
Computers and computing devices help to capture the attention of individuals with
special needs and get them to focus on the tasks to be performed — typically
problematic in the education of these individuals (Fernandez-Lopez et al., 2013;
Catak, 2006). Basoglu (2009) compared traditional teaching method and computer-
assisted teaching method in the study. According to results of the study, computer-
based education was much more interesting and simple than traditional method; also,
its learning process was shorter than the traditional lesson. In Turkey literature,
Dalgm-Eyiip (2011), Tanju (2004), Aruk (2008), Kanpolat (2008), Ozak (2008),
Armutcu (2008), Catak (2006) and Ugar (2007) also made investigations with regard
to the effects of computer-based education in special education field. The outcomes
of these research studies usually proved the advantages of computer-based education

for special individuals.

Mobile devices can offer people with special education needs different kinds of help
(Upadhyay, 2006): aids for carrying out functions in everyday activities become a
means to communicate, to support them in the learning process and to use as an
assistant (Fernandez-Lépez et al., 2013). Mobility features allow users to perform
activities anywhere and anytime. Interaction through motion is also another
important feature of mobile devices. They can detect movement when a user rotates
or shakes the device. In addition, the touch screen interface makes them appealing
and simple to use as well (Yee, 2012). Children love to touch things; it is a natural
interaction, which requires no training. Also, many children do not have the skills
necessary to work with a pencil or stylus, making this device ideal for people with

cognitive disabilities.

In Turkey literature, there are a few studies about mobile technology supported
special education. Dogan (2015) showed that technology-enhanced extracurricular
activities affected participants in a positive way in terms of cognitive and physical
development. Acungil (2014), investigated the effects of Tablet Computer Instruction
Program presented via audio-visual technologies on teaching the use of tablet
computer skill. Findings of study indicated that all participants learned to use tablet
computer by meeting predetermined criteria. Hanayli, Serbest and Urekli (2015)
2



developed an Android application for the individuals with autism to make their social
lives easier. Similarly Kuzu, Cavkaytar, Odabasi, Eristi and Cankaya (2014) made a
research to develop mobile skill teaching software, which is used by parents to teach
daily life skills to their children with intellectual disability. There is a need in the

Turkey literature for new studies about mobile technology based special education.

Tablet as a mobile device, has made computing more accessible for a wide variety of
population. The simplicity of touch interactions and the portability of these devices
have decreased the barriers for interacting with computers (Hourcade, Williams,
Miller, Huebner& Liang, 2013). They can also enable additional social behaviors
such as passing the device to a partner. As a multifunctional device, the tablet can be
used to surf the web, read books, play games, and interact with online friends— all
activities, which can aid the development of individuals with special education needs

(Holstein, 2012).

The most important factors that affect the technology usage in education field are
teachers’ approaches and well-designed materials. The primary role of teachers in
special education schools is to introduce and familiarize their individuals to the
various intellectual aspects of the world around them (Nam, Bahn & Lee, 2013). So,
special education teachers and specialists’ approaches to instructional technology are
very important. In addition, when the technological devices deliver well-designed
and well-managed products, technology can help to improve the individuals with
special education. Therefore, usability studies are necessary to produce well-

designed materials for special education field.
1.2 The Problem Statement

The number of individuals with ID continues to grow; they have unique and
numerous kinds of needs. In spite of great developments about interventions, the
outcomes for a majority of these individuals are still poor (Hourcade, Bullock-Rest,
& Hansen, 2012). As seen in the background of the study section, first problem is
that there is a lack of literature about mobile technology usage in special education

field and insufficient number of studies about empirical data supporting the use of



specific mobile technology supported approaches in the education of individuals with

ID.

The second problem is that there is a lack of well-designed, usable products, which
are used in mobile technologies for special individuals. Literature reveals that special
individuals have different kinds of needs and individual differences. Positive effects
of multimedia on special individuals are one other known fact, but the number of
mobile device applications developed for special individuals are much less than it

should be.

Another problem is about teachers' views and attitudes towards educational use of
mobile technologies. Especially in Turkey, mobile technology usage in special
education field is rare. Present study also aims to understand mobile technology

experiences and views of special education teachers in Turkey.
1.3 The Purpose of the Study

The main purpose of this study is to examine the effectiveness of an interactive tablet
application on daily living skills for individuals with ID, and to determine if there is
an increase in the success level of daily living skills of these individuals after
treatment. In the study, an educational tablet application aiming to develop skill to
sweep carpet with vacuum cleaner for individuals with ID is used. It is also explored
whether the persistence of these newly learned skills is protected at one, three and
four weeks after training finished. Furthermore, if individuals with ID are able to
learn daily living skills via educational interactive tablet applications, it is examined
whether individuals can generalize these skills to different tools. Finally, usability
issues of educational tablet PC application used in the study are explored in terms of
effectiveness, efficiency and satisfaction. Satisfaction level of special education

teachers are also examined as a social validity data.
1.4 The Significance of the Study

Investigating the effectiveness and usability issues of educational interactive tablet

applications in the context of special education and perceptions of special education



teachers towards the use of tablet applications and their plans with regard to the use

of tablets in learning environments is important in several aspects.

Turkish literature about technology supported special education shows that most of
the studies are regarding with taking views or attitudes of parents and teachers about
technology supported special education. There is a lack of empirical data supporting
the use of technological devices for individuals with special education needs. In
addition, in our country, although there are many studies related to computer-aided
special education and video modeling, there is just a few studies about mobile
technology usage in the field of special education. In this respect, present study is
expected to be pioneer in the special education field and would contribute the
literature by the property of tablet usage in the education of intellectually disabled

individuals.

Tablets are seen as valuable tools that can be used to provide opportunities for
individuals with special education needs to improve their skills. Nevertheless, the
number of tablet applications developed for special education field is insufficient in
Turkey. The tablet application examined in the study contributes the special
education field in Turkey and lead to an increased number of tablet applications. In
addition, this investigation provides some useful information for educators,
administrators and parents to consider using tablets and tablet applications with

educational purposes in special education.

Designing and developing usable software gives hope and opportunities to
individuals with special needs. Special individuals can benefit from experiencing
new technologies and products. There has been a lack of research in the usability of
interactive technologies with regard to people with special education needs. Usability
data collected from studies about tablet applications may provide some useful

information for special education field.

Special education teachers have the critical missions for individuals and parents.
Teachers’ approaches towards technology exposes their education perspectives.
Therefore, technology related characteristics of teachers and perceptions toward the

use of tablets in education provide useful information for both of these roles. Even
5



though the results of experiments show that tablets are useful tools for special
individuals, if teachers do not integrate tablets to learning environments, it would be
hard to utilize them in special education. For this reason, it is very important to
determine the special education teachers' view about tablet application examined in

the study and their views about tablet usage in education.

To sum up, in special education, for the reason of individual differences of students
with special needs, individual training according to students' special needs is very
important. In other words, it is needed to have different instructional methods
enhanced with technology and materials to improve abilities of students with
intellectual disabilities. Mobile technology supported special education is necessary
because using tablets or mobile phones may help to increase students’ motivation
and attention. In addition, technology use also affects teachers in a positive way by
increasing their motivation and decreasing their workload. Therefore, there is an
apparent need for this study, which is examining the effects of a tablet application on

teaching daily living skills to individuals with intellectual disabilities.
1.5 Research Questions
The study focuses on the following research questions and sub questions:

Research Question 1: Does the educational tablet application contribute to learn daily

living skills for individuals with ID?

Sub-question 1.1: How is the persistence of the newly learned skill at one, three and

four weeks after training finished?

Sub-question 1.2: How successful is the generalization of the newly learned skill in

different tools?

Research Question 2: What are the usability issues of the educational tablet
application for individuals with ID in terms of effectiveness, efficiency and

satisfaction?



Research Question 3: What are the views of special education teachers about the
utilization of the educational tablet application? What is the graded rate of special

education teachers’ satisfaction about the educational tablet application?
1.6 Definition of Terms

This part aims to present definition of terms, which are used in the current study.
Definitions are given by considering their operational functions within the study. In
other words, definitions given below are operational definitions of terms reflecting

how they are utilized or considered within the study.

Generalization: The ability to applying suggested causal relationships to different

tools or environment.

Intellectual Disability (ID): Through this study, definition proposed by AAIDD
(2010) is used.

Intellectual disability is a disability characterized by significant limitations in
both intellectual functioning and in adaptive behavior, which covers many

everyday social and practical skills (AAIDD, 2010).

Mobile Technology: Portable devices, software, tools and many other things those

help people to conduct, create and understand actions, procedures for what they try to

do.

Special Individual: A person who have disability or disabilities needed to be

educated privately.

Special Education: An education type, which is prepared and arranged for specific

needs for people who have disabilities.

Special Education Teachers: Special education teachers are defined as a group

whose main responsibilities are teaching people with disabilities.

Maintenance: The ability that students can protect newly learned skills at one, three

and four week after training finished.



Sweeping Carpet with Vacuum Cleaner (SCV) Application: A tablet application,
which is used to teach sweeping skill using vacuum cleaner to individuals with

intellectual disabilities.

1p36 Deletion Syndrome: A disorder that typically causes severe intellectual

disability. Most of the affected individuals do not speak, or speak only a few words.
1.7 Organization of Study

In the present study, there are five main chapters, which are introduction, literature
review, methodology, results, and, discussion and conclusion. In the introduction
chapter, background of the study, the problem statement, the purpose of the study,
the significance of the study, research questions and definitions of terms are

presented in detail.

Literature review is the second chapter where the current literature is reviewed and
related studies are summarized under six main headings: definition of intellectual
disabilities (ID), characteristics of individuals with ID, individuals with ID and
development of daily living skills, technology usage in special education and

usability. Finally, implications of literature are tried to be clarified.

The third chapter is methodology, which includes introduction, overall design of the
study, sampling, requirements for participants, environment and equipments,
description of the mobile SCV application, the target stimulus, implementation
process, data collection procedure and instruments, pilot study and data analysis

procedure titles.

In the fourth chapter, which is results, findings of the conducted study are presented.
Results reveal that demographic information of participants and parents,
effectiveness data, maintenance and generalization data, reliability data, social

validity data and usability data.

Finally, in the last discussion and conclusion chapter, results of the study are
discussed and interpreted in conformity with the literature. Suggestions and

implications for future research studies are presented.
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CHAPTER 2

LITERATURE REVIEW

This chapter analyzes, synthesizes and summarizes the relevant literature regarding
the research questions proposed in the previous chapter. This chapter presents a
definition of intellectual disability (ID) and the characteristics of individuals with ID.
It also explores how the daily living skills affects the life of individuals with ID and
presents a general review of interventions for teaching daily living skills to these
individuals. Then, the studies about technology usage in special education are
presented in this part. Computer-based instruction, mobile devices-based instruction
and tablet-supported instruction for individuals with disabilities is explained and
studies about these topics are presented. In addition, studies about special education

teachers’ approaches to these technologies are also displayed.
2.1 Definition of Intellectual Disabilities (ID)

Over the past 50 years, the definition of ID has become different along with the
terminology. In recent times, the American Association on Intellectual and

Development Disabilities (AAIDD) has defined ID as follows:

“Intellectual disability is a disability characterized by significant limitations in both
intellectual functioning and in adaptive behavior, which covers many everyday social

and practical skills. This disability originates before the age of 18” (2010, p. 1).

Three important factors are formed the definition of ID: (a) intellectual abilities; (b)

adaptive behavior; and (c) age of onset. Despite the fact that the term and definition
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of ID have changed over the last years, the definitions have consistently included

these key criteria (AAIDD, 2010), which are clarified as follows:

2.1.1 Intellectual Abilities

Intellectual abilities require different intangible abilities such as reasoning, problem
solving, planning, and thinking (AAIDD, 2010). Usually, these abilities are evaluated
by using standardized intellectual tests, which helps to make comparison one’s score
to the mean scores of other people. When an individual scores are below two
standard deviations [approximately below Intellectual Quotient (IQ) 70 to 75] on a
standardized intellectual test, the individual meets the criteria of AAIDD to be
identified medical condition as an individual with ID (Hardman, Drew & Egan,

2007).

2.1.2 Adaptive Behavior

Adaptive behavior is explained as conceptual, social, and practical skills that
individuals need to learn for facilitating their daily lives (AAIDD, 2010). Adaptive
behavior scales, are used to measure adaptive behaviors. In the scope of scales,
interviews and observations are used to assess an individual’s abilities for

conceptual, social and practical skills (Hardman et al., 2007).

2.1.3 Age of Onset

ID is classified as a developmental disability, because it includes mental and/or
physical impairments. For this reason in defining ID, age 18 was regarded as a cutoff
point of onset. Individuals are diagnosed at birth or during childhood to the end of
adolescent years. Developmental disabilities restricted several critical life activities
such as self-direction, mobility, and language (Hardman et al., 2007). However, in
order to apply this definition, the AAIDD (2010) revealed that it is important to

consider the following five assumptions:

(a) Limitations in present functioning must be considered within the context of
community environments typical of the individuals’ age peers and culture; (b) valid

assessment considers cultural and linguistic diversity as well as differences in
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communication, sensory, motor, and behavioral factors; (c) within an individual,
limitations often coexist with strengths; (d) an important purpose of describing
limitations is to develop a profile of needed supports; and (e) with appropriate
personalized supports over a sustained period, the life functioning of the person with

ID generally will improve. (p. 7)
2.2 Characteristics of Individuals with ID

Individuals with ID demonstrate a large spectrum of characteristics that affect their
daily lives. These can be classified as lack of adaptive skills, low success in
education, delayed speech and language development, lack of self-regulation, and

abnormal physical development (Goo, 2013).

2.2.1 Lack of Adaptive Skills

Adaptive skills direct attention to skills, which are essential to live in community
settings (AAIDD, 2010). Some examples of these skills contain interacting with
others, satisfying the requirements of the environment and taking care of personal
needs (Thompson, McGrew & Bruininks, 1999). Individuals with ID have problems
not only with getting these skills but also with applying them to their particular

situations.
2.2.2 Low Success in Education

Roberts and Zubrick (1992) exhibited that individuals with ID showed lower
academic success in general as compared to their peers without ID. Especially, this
lower achievement affects both reading and math skills. Studies demonstrated that
the reading fluency of individuals with ID is below their mental-age level (Kaiser &
Grim, 2006) and that they perform inadequately on reading comprehension (Drew &
Hardman, 2007). In addition, studies have showed that individuals with ID cannot
appropriately take advantage of cognitive strategies while they are solving
mathematical problems (Butler, Miller, Lee & Pierce, 2001; Parmar & Cawley,

1991). Moreover, although individuals with ID may perform simple calculations,
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they may have problems while applying math concepts to real-life conditions

(Beirne-Smith, Patton & Kim, 2006).
2.2.3 Delayed Speech and Language Development

Other important properties of individuals with ID are delayed speech and language
development. In spite of the fact that the exact types of these delays are mainly
related to the causes of individuals’ disabilities (Abbeduto et al., 2006), the
difficulties usually comprise articulation problems and language comprehension and

production problems (Hallahan, Kauffman & Pullen, 2011).

2.2.4 Lack of Self-Regulation

Self-regulation is a significant factor about the ability to control one’s own behavior
(Shonkoff & Phillips, 2000); this ability is strictly related with meta-cognition,
referring to an individual’s consciousness of which strategy is required to solve a
problem, how to use the strategy properly, and observing whether the strategy works
well (Sternberg, 2003). Individuals with ID have no ability to develop and/or
efficiently use self-regulation strategies needed in particular conditions (Hardman et

al., 2007).

2.2.5 Abnormal Physical Development

Although there is no significant difference in physical appearance between
individuals with ID and their peers without ID. Studies exhibit that there is a
relationship between physical abnormalities and the severity of intellectual
disabilities (Drew & Hardman, 2007). Hardman et al. (2007) stated that individuals
with profound and severe intellectual disabilities have physical differences caused by
genetic factors such as Down syndrome and Fetal Alcohol Syndrome. While on the
contrary, individuals with moderate ID usually do not have significant physical
abnotmality because the intellectual problems are inclined to be associated with

environmental factors rather than genetic factors.
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2.3 Individuals with ID and Development of Daily Living Skills

Individuals who are affected by intellectual disabilities to acquire new skills depends
on effective teaching and functional utility skill preferences of teachers for them.
When goals are determined for individuals with ID, they must be included skills and
concepts which most useful according to their needs (Basal & Batu, 2003). For
generating a functional program, as a priority it must be given much importance to
the goals, which facilitate independent living instead of traditional academic or

developmental goals (Tekin, 2000).

Researchers explain daily living skills as those skills that are required to live
independently in everyday life such as shopping, cooking, housekeeping and
organizing environment (Mastropieri & Scruggs, 1994). This definition emphasizes
the importance of the fact that obtaining daily living skills is a significant step toward
independent adult life for individuals with ID. Studies reveal that individuals with ID
have much more difficulty making the transition from high school to adult life than
their peers without disabilities (Affleck, Edgar, Levine, & Kortering, 1990). Several
studies indicated that individuals with ID are exposed to unemployment or under-
employment, low salaries, temporary rather than permanent jobs, quick job changes,
segregation from the community, and difficulty establishing independent living
(Halpern, 1993). Link (2008) explained that these upsetting results are directly
related with the individuals’ expertise in daily living skills, and that enhancing these

individuals’ daily living skills may cause better life results.

Many individuals with severe ID experience deficits in daily living skills, which may
limit independent functioning in their natural environments and may have negative
effects on their overall quality of life. In fact, individuals with severe ID may be able
to obtain desired living and working opportunities if they can complete various daily

living skills independently (Goo, 2013).

Especially, one of the important daily living skill for better life outcomes of
individuals with ID is house cleaning such as sweeping carpet with vacuum cleaner.
When individuals with severe ID are able to care for their living environments (e.g.,

do laundry, maintain a clean living environment), it improves their self-
13



determination and self-regulation, also may vary their choices for living
environments. For this reason, being able to complete this skill (using vacuum
cleaner) could lead to greater independence in the future and it may also increase the

initiative and lead to learn new abilities (Cannella, O’Reilly & Lancioni, 2005).

Morse and Schuster (2000) suggested three reasons for why using a vacuum cleaner
skill is important for improving the prospects of independent life for individuals with
ID: (a) using vacuum cleaner skill is required to be taught in school curricula; (b)
acquisition of these skills allows individuals with ID to acquire self-confidence and
achieve self-awareness and independence; (c) this skill provide various opportunities

for individuals to acquire many other skills such as problem solving skills and motor

skills.

However, some particular characteristics of people with ID make difficult to learn
the skill of sweeping carpet with vacuum cleaner. Spitz (1979) explained that
individuals with ID live problems while utilizing conceptual strategies such as (a)
grouping or restructuring information for solving problems and completing tasks; (b)
using these strategies efficiently in particular conditions; (c) transferring acquired
skills across novel situations; and (d) responding properly to changing situations.
These difficulties are got worse due to different distractions in community (Morse et
al., 1996). For this reason, effective intervention methods for teaching daily living
skills to individuals with ID need to be identified in research studies. In literature
review, some techniques and strategies are explained for teaching life skills to
individuals with ID. Studies indicate that a range of interventions can be used
effectively to teach daily living skills to individuals with ID. Especially, it is
important to use systematic interventions to teach daily living skills to individuals
with ID (Wheeler et al., 1980). In this study, technology supported intervention was
used to teach daily living skills to individuals with ID.

2.4 Technology Usage in Special Education Field

Technology has the potential to improve education for all individuals. Technology
helps to produce new methods of learning and teaching (Bertini & Kimani, 2003)

and gives special individuals chance to engage in simulations, basic drill and
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practice, communication or exploratory activities, which are suitable to their
individual needs and abilities (Edwards et.al., 1995). In addition, technology usage in
special education can supply meaningful learning experiences to improve higher
order thinking skills such as problem solving ability and critical thinking skills. The
successful and appropriate integration of technology into learning environments has

the potential to be useful for special individuals (Martin, 2004).

2.4.1 Computer-based Instruction

Individuals with intellectual disabilities generally exhibit higher-level performance
and give attention to multimedia while studying with them than they normally
exhibit (Hasselbring & Williams, 2000). Computers help to draw the attention of
individuals with special needs and get them to focus on the tasks to be performed in

the education of these individuals (Ferndndez-Lopez et al., 2013).

Computers’ mechanical advantages to store, use and recover high volume of
knowledge, moving visual materials make them attractive for individuals with autism
(Yee, 2012). For this reason, many special education experts and teachers take the
advantages of computer technology for supporting the education of individuals with

autism.

Computer technology usage in special education field is not a new idea. For example,
Goldenberg (1977) examined the uses of computer for communication purposes in
the education of 10 multiply handicapped children with serious communication
problems (such as deafness, ASD etc.). He reported that computers are as beneficial
devices for these special children that can improve their quality of life, stating, “if
you can control a computer, you have a powerful tool for communication and access
to vast range of valuable educational, vocational and recreational activities”

(Goldenberg, 1977).

An important increase has occurred in the number of computer-supported
instructions in special education field in the past 10 years (Hourcade et al., 2012).
Computer based interventions, which work with desktop computers, or laptops help

to get positive results in different lessons such as encouraging vocalizations, building
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vocabulary and learning about appropriate forms of communication (Hourcade et al.,
2012). While popularity of computer applications usage in special education is
increasing, families told their own experiences about the benefits of computers in
teaching individuals with ASD (Ploog, Scharf, Nelson & Brooks, 2013). Ploog et. al
(2013) made a search by using PsycINFO with keywords ‘‘autism’’ and ‘‘computer’’
to identify the number of publications in peer-reviewed journals for the time span of
1970-2011. As shown in Figure 2.1, until about 1981, the number of publications per
year was either 0 or 1. Then a big increase occurred (to about 5-7 publications per
year). Note that in the early 1980s, personal computers became more readily
available. The next clear increase in publications began in the mid to late 1990s, with
a trend that has continued until today. Note that in the 1990s, the Internet was

popularized with the web browsers.
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Figure 2.1 Number of publications in peer reviewed journals with keywords “autism +
computer” for the time-span 1970-2011 (Ploog et al., 2013)
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2.4.2 Mobile Devices-based Instruction

Mobile devices can offer people with special education needs different kinds of help
(Upadhyay, 2006): helps to perform functions in daily life activities for
communication, for supporting them in the education, and furthermore for assisting
(Fernandez-Lopez et al., 2013). Dillenbourg (1999) stated that mobile learning is a
successful model that uses educational methods supported by mobile devices that
supply independence and ubiquity, and additionally enable interactions among
participants through the connectivity capability of devices. Brown, McHugh,
Standen, Evett, Shopland and Battersby (2011) explained that the use of mobile

devices can increase quality of life and independence of people with ID.

2.4.2.1 Main features of mobile devices

Main features of mobile devices are as following (Fernandez-Lopez et al., 2013):

Touch screen: Children like to be in contact with things physically and this behavior
needs no learning. Furthermore, many individuals lack the capabilities to study with
a stylus, mouse or keyboard. This causes this device to be a good alternative for

individuals with intellectual disabilities.

Mobility and design: Needed portability can be achieved using mobile devices.
Furthermore, it is easier for users to work with mobile devices because of their
simple design. Additionally, the features like GPS and digital compass allow to
determine the position and orientation of the user. This contextual information gives
a great opportunity to make decisions. Users can perform activities anywhere and
anytime if they can be mobile. The main advantage of connectivity and mobility
supplied by those devices for disabled people is that they can be constant
"companion" (Bertini & Kimani, 2003).

Interaction through motion: An accelerometer can detect movement in a physical
environment. For a mobile device, an accelerometer can be used to identify the
change of rotation and display orientation. Vibrations and rotations can also be used

as user inputs for activities developed for mobile devices.
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Accessibility: Mobile devices have features like gesture-based screen reader, zoom

and high contrast function.

Connectivity: Devices supply peer-to-peer connectivity that is very useful for group
work. Peer-to-peer connectivity can be supplied through technologies like Bluetooth
or Wi-Fi network. Disabled users can always keep mobile devices with themselves

and communicate using those devices (Bertini & Kimani, 2003).

Ease of acquisition: It should also be investigated how easy the devices can be

acquired by educators and parents.

Using mobile devices and multimedia makes learning more interesting and
entertaining. For individuals with disabilities, personal learning practices should be
prepared for their special needs. Therefore, educators frequently prefer to make
interactions during the learning process as experts to improve the development of
their individuals' skills. Fernandez-Lopez et al (2013) stated that educators must
prepare exercises to be carried out, personalize them, and supervise and guide
individuals while they undertake them. The mobility feature of the devices makes it
possible to do exercises anytime and anywhere. Hence, stakeholders of the exercises
can better involve in the learning process and the socialization of the individuals

(Fernandez-Lopez et al., 2013).

Recent capabilities supplied by mobile devices have made new possibilities available
for children with ASD. Mobile devices are used as an augmentative and alternative
communication tool that can easily be carried with. Mass variety of multimedia
content prepared for mobile devices and flexible storage, portibility, mobility and
affordability features cause mobile devices to gain popularity. The touch screen
interface makes mobile devices very easy to use. Mobile devices are also more
frequently used to support individuals with ASDs in their social interactions

(Hourcade et. al., 2013).

Using mobile technologies to help for communication is an important benefit of
them. In a study of Madsen, el Kaliouby, Goodwin and Picard (2010), mobile

devices running special software are used to detect and classify emotions on human
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faces. In another study, Tentori and Hayes (2010) used mobile devices to help

individuals on social activities in controlled environments like school.

Another sample usage of mobile devices was supporting activities in school and
other controlled environments by Tentori and Hayes (2010). Another sample usage is
speech-generating devices those use text or picture communication symbols, and
they usually cost high, however, they have proven themselves in some studies

(Binger, 2008).

Monibi and Hayes (2008) discovered a mobile communication tool called Mocoto
for children with special needs. They investigated new mobile device technologies
like “capacitive screens on many small touch-screen devices” which can be used as
an alternative way for interaction. Mocoto is run on Nokia N80O cell phone that is a
portable device. Users can easily interact with the big library of images those come
preinstalled in Mocoto through touch screen. Mocoto allows users to add personal

images to the system.

In another research, Marks and Milne (2008) suggested the use of iPod to improve
the individuals in a special developmental school. The main goal of the study was to
investigate the potential of new technologies, especially the iPod, on education. Most
of the individuals participated in this study had autistic spectrum disorders. The
devices are loaded with contents like “photos for personal self-esteem and social
cognition; movies featuring the student as social scripts to demonstrate and reinforce
appropriate behaviors; the use of pictorial symbols for coin recognition, days of the
week, and daily activities (such as timetabling); and pictorial symbols, photos and
videos to improve cognitive skills, such as classifying and categorizing” and those
contents are used by individuals for learning under the supervision of teachers

(Marks& Milne, 2008; p. 173).
2.4.3 Tablet -based Instruction

ICT is more accessible with tablets anymore. Interacting with computers is easier
with tablets because of their portability and touch screen feature (Hourcade et. al.,

2013). Tablets provide advantages like inspiring pro-social behavior through an
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interactive screen, which are also supported by tabletops but with disadvantages on
flexibility, mobility, availability and cost (Hourcade et al., 2012). Social behaviors
like sharing the device with a partner is also possible tablets. Tablets usually have

better features than mobile phones like larger touch screens and thinner structure.

Tablets have real potential also for people with ASD. Communication, social
interaction, and symbolic or imaginative play are the skills that ASDs usually face
difficulties (American Psychiatric Association, 2000). Functionalities supported by
tablets like reading books, surfing the web, interacting with people online can help
development of abilities of an autistic individual. Touch screens allow development

of applications with easy to use and easy to learn interfaces (Holstein, 2012).

Hourcade and friends (2013) studied on using tablets on children with ASDs. They
used applications from Open Autism Software that use collaborative and expressive
activities to encourage positive social relation. They compared results from activities
without the applications to results from activities with the applications. They
recorded video of the activities and noted children's behavior. The result from the
study was that in the activities with applications children interacted more verbally
and they were more involved in the activities. The study also showed that children
behaved more encouraging in the activities conducted with two specific applications.
The results prove that the tablets with correct applications can help improve positive

social interactions in children with ASDs.

Video modeling is recently accepted as a technique to help children with ASDs to
acquire imitation. In a study, Cardon (2012) investigated to see the effect of Video
Modeling Imitation Training (VMIT) implemented by caregiver via iPad. In the
study, the imitation skills in children with ASD were increased. Additionally,
language development after exposure to VMIT was also analyzed. Multiple
implementations for four different caregivers and their children with ASD were
developed. The study showed that all the caregivers succeeded to create video
models on their tablets after just a minimal training, and they all implemented VMIT
with a high accuracy for their children. Imitation skills of all the children improved

during those specifically implemented treatments. Moreover, imitation skills were
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exposed to post treatment and they were generalized to real models. All four children

gained improvement also in expressive language skills (Cardon, 2012).

Ferndndez-Lopez et al. (2013) designed an application named Picaa for mobile
devices with touch screen to cover preparation, use and evaluation phases of learning
process. The educational activities the application includes are exploration,
association, puzzle and sorting. The application allows educators to personalize
contents and user interfaces of those activities according to needs of children. A pre-
experimental study was made on the use of Picaa by 39 students with disabilities
from Spain. The results from the study were evaluated based on pre-post testing. The
study showed that the use of Picaa improved basic skills like autonomy,
environmental awareness, language and math, and it had positive effects on the
development of learning skills for individuals with special education needs.
Furthermore, activities those were not suitable for them have become accessible to
them with touch screen devices, because those activities are designed specifically
according to their needs. It is also inferred from the study that types of activities in
the application are appropriate for education needs of students with disabilities. The
study also showed that students' attention and involvement could be increased during
the learning process with the help of mobile touch devices and multimedia contents

(Fernandez-Lopez et al., 2013).

In his study, Harrel (2010) reported that a mother's feelings about tablets' impact on
her son were positive. Her son is a young child with ASD who shows typical
symptoms on verbal skills and aggressive behavior. After a working period with
tablets, the mother realized that her son started to behave more independently. He
started to do things that he was not capable of before and his aggressive behaviors

reduced (Harrel, 2010).

In another report, Seshadri (2012) suggested to use tablets to improve
communication skills of kids with ASD. In Seshandri's study, tablets helped Sharia, a
two years old kid with ASD, to speak. Sharia was struggling with communication
even after behavior and speech therapies. With the help of tablets, Sharia can now

speak slowly and interact with the world outside of her (Seshadri, 2012).
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Hourcade et al. (2013) expressed that there is not enough empirical data showing
benefits of specific design or use of tablet approaches for children with impairments.
Tablets allows children with impairments to interact more easily, moreover tablets
can support them for improving their skills in areas they need (Hourcade et al.,

2013).

2.4.4 Teaching Daily Living Skills via Technological Devices

Daily living skills are one of the most crucial potential children with impairments
need to improve, because they directly affect the development of capabilities like
autonomy and self-determination. Computer oriented methods have been used to

improve daily living skills in several studies.

Kimball, Kinney, Taylor and Stromer (2004) developed a computer-based activity
plan and applied it to a child with ASD. They saw that the child succeeded to
complete the activities. Another research is studied on several young children
between ages 7 and 9. In the study, a computer application that simulated daily life
activities like cooking soup, making sandwich and preparing the table is used (Ayres,
Maguire & McClimon; 2009). In the application, the children were expected to
modify the images of real life items on the computer screen. The study showed that
children improved their skills they studied using the application and were able to use
those skills in real-life. Moreover, the children were able to use those skills during

the following two weeks.

Van Laarhoven et al (2009) made a study using iPod on an individual with 1p36
Deletion syndrome at age 17. The individual was expected to accomplish the tasks
cleaning the floor, bathroom and kennels in an animal shelter. A multiple-probe
across tasks design was employed with baseline, video prompting, and follow-up
phases. The individual was expected to complete the task without prompting,
reinforcement and using the iPod in the baseline phase. The trainer performed a step
if the participant could not correctly complete it in 5 seconds. During the video
prompting phase, it was told to the individual which task he was expected to
complete, and he was given the iPod to use independently. The video prompt caused

increase in the participant's performance. A success criterion is defined as at least
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85% correct for at least three following sessions. The participant completed four
sessions for all tasks satisfying the success criterion. A follow-up session of ten
weeks was carried out for the first task and it was seen that the performance was
satisfactory at 89% correct. When the videos were shown, an improvement in
participant's independence has been achieved as it could be inferred from the
decreased number of prompts given. During completion of the tasks, it was seen that
the participant was using the narration as an audio prompt. It was inferred from the
results of the study that iPod with audio and video prompting tools could support
improving successful task completion capabilities in an employment environment

(Kagohara, van der Meer, Ramdoss, O’Reilly, Lancioni, Davis & Sigafoos, 2013).

Burke, Andersen, Bowen, Howard and Allen (2010) made two studies to investigate
the benefits of iPhone and iPod Touch to develop employment skills. In the studies,
six persons with ASD between ages 18 and 27 years were taught to respond correctly
in a fire safety-learning program. The education program trainer interacted with the
participants to get 63 written responses from them. In the study, a cueing system was
developed for iPhone and iPod Touch wirelessly connected to each other. The
instructor was able to send prompts using iPhone, which had the capability to send
prompts for each 63 different steps to iPod Touch. Burke et al.’s (2010) used three
individuals between ages 20 and 27 years in their first study. A training video created
and a scripted behavioral skills training program constituted the training. The cueing
system was used only when the individuals could not complete a session with at least
80% correct responses. The training and the cueing system were evaluated using a
multiple baseline across participants and reversal design. Baseline, behavioral skills
training, cueing system, follow-up and generalization probes were implemented.
Success criterion was reached by one of the participants after only the behavioral
training and was maintained on follow-up and generalization probes. Nevertheless,
for the other participants the cueing system was used. One of these participants
succeeded training just with the help of the cueing system. The last participant
succeeded the training after the all sessions including the cueing system. The
performance of the participants decreased when the cueing system removed from the

training, and after inclusion of the cueing system, the performance improved again.
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The participants maintained their performance on follow-up and generalization

probes.

The second experiment in the study made by Burke et al. (2010) investigated the
cueing system's influence on development of employment skills. Additional three
participants between ages 18 and 20 years with ASD were used with the same
activities in the first experiment. The success of the cueing system was examined by
a multiple baseline across participants and reversal design. Additional training was
given to the participants when they could not succeed the expected tasks after the
second session. Furthermore, the correct responses were approved by verbal praises
and wrong responses were corrected using live modeling and practice sessions.
When the cueing system was used, two participants were able to complete the tasks
successfully. Restoring initial status of the baseline procedures caused the
performance to decrease, because the third participant was not able to succeed the
tasks with the cueing system. However, the participant was able to reach the success
criterion when the behavioral skills training were added. Performance was decreased
when the procedures were reinstated. When the cueing system was added again,
participants reached the success criterion and they were able to keep this
performance in follow-up and generalization probes. These two experiments show
that cueing system using an iPhone and an iPod Touch was an efficient design to
prompt in an employment setting when prompts are needed to be delivered remotely

(Kagohara et al., 2013).

Stromer, Kimball, Kinney and Taylor (2006) suggest that so-called ‘‘activity
schedules’’ (a notebook—possibly computer-based—using pictures, symbols, and/or
text to guide an individual through specific sequences of daily activities) can be
combined with other computer based technology to promote social skills in
individuals with ASD. Reviewing the literature, Stromer et al. (2006) suggest that
such a combination may be effective in part because it allows for the easy pairing of
visual and auditory stimuli, thus providing training in attention to multiple cues,
which poses a problem for many people with ASD who often have difficulties

attending to multiple cues.
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Kimball et al (2004) provide a description of a case study used to explore a
combination of CAT with activity schedules to enhance social skills. These authors
worked with a 4-year-old boy with ASD using a computer, video models, and
computer-presented activity schedules. In this case, the approach proved to be
effective in teaching the child age-appropriate social skills. The use of a computer
was considered beneficial because of the efficient and consistent delivery of
instructions and reinforcement contingencies, and because it promoted the combined

use of audio and visual cues (Stromer et al., 2006).

Similar to Kimball et al. (2004), in another case study, Dauphin, Kinney and Stromer
(2004) combined activity schedules and video-based CAT to teach social skills and
socio-dramatic play skills to a3-year-old boy with ASD and attention
deficit/hyperactivity disorder. The boy improved his social skills, and his

improvements generalized somewhat to activities not specifically trained.

2.4.5 Technology supported Instruction and Special Education Teachers

The primary role of teachers in special education schools is to introduce and
familiarize their individuals to the various intellectual aspects of the world around
them (Nam, Bahn & Lee, 2013). Therefore, special education teachers and
specialists’ approaches to assistive technologies (AT) are very important. Research
studies on technology use suggest that to be used effectively and successfully,
teachers must have the knowledge of skills to use and understanding of technology to

use it individuals with disabilities (Flanagan, Bouck & Richardson, 2013).

Teachers reported barriers to using assistive technology in education including cost,
usability, and lack of training/ experience (Flanagan et al., 2013). Firstly, a barrier to
using AT is a lack of knowledge about how to use it as well as about types of AT.
While in-service special education teachers may have had AT coursework during
their undergraduate or graduate education, few workshops or professional
development opportunities exist outside of coursework to continually support
teachers’ use of AT during instruction (Derer et al.,1996; Lee & Vega, 2005;
Ludlow, 2001; Michaels & McDermott, 2003 as cited in Flanagan et al., 2013).

Second barrier to using AT can also be high cost to purchase and upgrade. Funding
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issues can prevent teachers from getting access to and using various tools. Another
barrier is related with usability. Usable products facilitate to use of technology in

special education.

Nam et al. (2013), tested hypothesized relationships among key determinants of AT
acceptance such as the facilitating condition, perceived ease of use, computer self-
efficacy, result demonstrability, perceived usefulness, and behavioral intention.
Results from analysis of data collected from a number of special education teachers
in schools for the visually and/or auditory impaired confirmed the effects
hypothesized in conceptual model of AT acceptance. In particular, perceived

usefulness was a dominant factor affecting AT usage.
2.5 Technology Usage in Special Education Field: Turkish Literature

The research studies done in Turkey about the technology usage in special education
field were presented in below. Studies are summarized according to topics under the
six different titles. These are: (1) Computer- based education, (2) Video modeling,
(3) Teachers/parents views or attitudes about technology usage, (4) Mobile
technology supported education, (5) Usability, (6) Other technologies (Game, web-

based materials etc).

2.5.1 Computer-based Special Education in Turkey

The studies carried out in Turkey about the effectiveness of computer-based

education in the field of special education were presented in this part.

Basoglu (2009) developed educational software, which teaches "Qualification
Concepts" for increasing effectiveness and productivity in order to supply for the
education of mentally disabled students. In research, multiple baselines between
subjects design was used. The dependent variable is success and operation time. The
independent variable is education method. In this process, control group got
traditional teaching while experimental group was taught by using computer-assisted
teaching methods and the results were recorded in “observation form”. According to

results of the study, both experimental group and control group improved their
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learning. However, computer-based education was much more interesting and

simple; also, its learning process was shorter than the traditional education.

Dalgin-Eyiip (2011), investigated the effects of video-enhanced activity schedules
instruction on the computer on the acquisition, maintenance and generalization of
schedule following and pretend play skills of children with ASD. Three male
children and one female child with ASD whose ages ranged from five to eight
participated in this study. Functional relationship was established by using the
multiple probe design across subjects design. The findings of the study showed that
video-enhanced activity schedules instruction on the computer was effective in
teaching the schedule following skill as well as three pretend play skills (teatime,
barber and train) to four children with ASD participated in the study. Moreover, the
schedule following and pretend play skills were maintained and generalized across
different settings and materials as well as the schedule following skill was

generalized from the computer activity schedule to the notebook activity schedule.

Tanju (2004), investigated the effects of computer aided education on the acquisition
of shape, color and number concepts by mentally handicapped children between ages
of 4-5. The sample of the study was 27 mentally disabled children at a developmental
level of 4-5 years. Experimental research design was used in the study. Computer
assisted education program applied to the experimental group. Because of statistical
evaluation for shape, color and number, it was found that the difference between

cognitive processes of the experimental and the control group was significant.

Aruk (2008), investigated the effectiveness of computer based training in the
education of mathematical concepts (summation, subtraction etc.), colors to students
with intellectual disabilities. Experimental research design was used. Ten students
with intellectual disability joined the research. Experimental group used information
technologies (computer, projection and Moodle) and control group used classic
methods (blackboard). According to results of study, there was no significant

difference between two groups in terms of academic achievement.

Kanpolat (2008), investigated the effectiveness of simultaneous prompting procedure

presented by computers on identifying the items of clothing for individuals with
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characteristics inherent in autism. The experimental design of the study was multiple
probe design across three subjects who were students between 8-12 years of age with
characteristics of autism. Five items of clothing were taught to each subject in the
study. The dependent variable of the study was the behavior of pointing to the right
item of clothing by touching the screen by hand or finger. The independent variable
of the study was the use of simultaneous prompting procedure presented by
computers. The findings of this study showed that simultaneous prompting through
computers was an effective instructional procedure in teaching the individual with
autistic features to identify the picture of clothing items that were named. It was also
evident that simultaneous prompting procedure was effective in maintaining what
was learned 1, 3 and 4 weeks after the instruction had stopped. At the same time, the

individuals in the study could generalize the skill across materials.

Ozak (2008) investigated the effects of simultaneous prompting presented via
computer on the reading skills of children with intellectual disability. A multiple
probe design across subjects was used in the study. Six mentally disabled children
participated in the study. The subjects were divided into two groups. Ten words that
indicated location and direction were identified for teaching the subjects. The words
which indicated direction were taught to the 3 participants in the first group by
means of simultaneous prompting via computer assisted instruction; and the process
were repeated by teaching the words that indicated location via the same method to
the participants in the second group. At the end of the study, it was seen that
simultaneous prompting presented by computer-assisted instruction was effective in
the teaching of reading skills to children with intellectual disability. According to the
findings of the study, it was seen that the subjects succeeded in the maintenance and

generalization to at criterion level.

Armutcu (2008) investigated to the effectiveness of simultaneous prompting on
teaching writing skills by using Microsoft word program to three children with
mental retardation. Multiple probes across subjects design, which was one of the
single subject designs, was used as the research design. The study consisted of five
children who are mentally retarded. Three students of those students who committed
to participate in the study were involved in treatment. One of those five was held in
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the list in case of possible problem. The last one participated in the pilot study.
According to the results, simultaneous prompting procedure was effective on
teaching writing skills by using Microsoft word program to three children with
mental retardation. Maintenance and generalization data showed that students
maintained the writing skill 7, 14 and 21 day after the teaching and the writing skill
was generalized to different location, tools, individuals and documents. In addition,
families of children and classroom teachers offered a positive opinion toward
learning writing skills by using word document via simultaneous prompting

procedure.

Catak (2006) investigated the effects of "reading material" which prepared by Power
Point Presentation program on reading comprehension skills of students with
intellectual disabilities. The study was carried out with three students with
intellectual disabilities. AB design as a single subject research design was used in the
study. Dependent variable of the study was reading comprehension skill and
independent variable "reading material" which prepared by Power Point presentation
program. According to results, students with intellectual disabilities can gather

attention easier and for longer time in computer-supported lessons.

Ugar (2007) presented three software modules to assist the education and training of
children with articulator problems, autism or mental retardation. The first module
generated word lists to be used by trainers or parents in the training and/or
rehabilitation of children with articulation problems. The second and third modules
allowed that children who had trouble in the usage and understanding of the language
to establish the bridge between linguistic expressions and the concepts they refer to

via relevant images. The software have been continued to develop.

2.5.2 Video modeling in Turkey

Onciil (2015) investigated the differences between the live modeling and video
modeling in terms of effectiveness and efficiency on teaching symbolic plays to
children with autism spectrum disorder in small groups. The study was carried out
with 3 male children with autism spectrum disorder at the age of eleven. In the study,

adaptive alternating treatments design was used. The independent variables of the
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study were live modeling and video modeling presented by small group instruction;
the dependent variables of the study were the symbolic plays of acting as a waiter
and acting as a barber. The research findings demonstrated that both live modeling
and video modeling presented by small group instruction were effective in teaching,
maintaining and generalization of symbolic plays to children with autism spectrum
disorder. Video modeling was more effective than live modeling in acquisition

phase.

Haliskiiciik (2007) investigated the effectiveness of video modeling to teach cooking
macaroni to children with mentally retarded. To reach to this aim, prepared
individualized education program was applied to three mentally retarded children.
The dependent variable of this research is to provide children the cooking ability,
which is essential for daily life. The independent variable of this research is
education program, which is based on video modeling. The design of this study is a
multiple probe design across subjects that are a model of multiple baseline design.
Research findings show that video modeling to children with mentally retarded on
teaching skill is effective. They can perform this after 1, 2 and 4 weeks after
intervention and they generalized this skill to different tools and materials in

different times and circumstances.

Giils6z (2014) investigated the effectiveness of set an example with video method in
teaching skills of preparing and presenting cold drinks to students who indicate high
functioning autism property. Three students who are one male and two female at the
age of 10 and 11 years old, diagnosed with autism. Multiple probes between subjects
model as the single-subject research methods was used in the study. The findings of
the research shows that set an example with video method in teaching skills of
preparing and presenting cold drinks to students who indicate high functioning

autism property has been effective, and they keep this ability after teaching.

Odluyurt (2013) investigated that whether students with autism spectrum disorder
(ASD) can teach the skill of playing game with rules to their peers by using direct
modeling and video modeling. Adapted alternating treatments design as a single

subject research model was used. Direct modeling and video modeling methods were
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taught to students with ASD. According to results, there were no significant

difference between direct modeling and video modeling in terms of effectiveness.

Bozkurt (2011) investigated the effectiveness of peer video modeling and adult video
modeling for teaching skills of cooking soup and first aid to students with ASD.
Three autistic students joined study. Adapted alternating treatments design as a
single subject research model was used. Results showed that students with ASD
learned both target skills and meet the criteria level. Newly learned skills were
remained after the treatment and students generalized the newly learned skill to

different environments and tools.

Geng (2010) carried out the study with four students with ASD. Adapted alternating
treatments design as a single subject research model was used. Food preparation skill
was taught by using video modeling method and traditional method. Results showed

that there was no significant difference between two methods.

Degirmenci (2010) investigated the effectiveness of video modeling for teaching
housekeeping skill to four individuals with intellectual disabilities. Multiple probe
between participants design as a single subject research methodology was used in the
study. According to results, video modeling is an effective method to teach

housekeeping skill to individuals with ID.

Akmanoglu (2008) investigated the effectiveness of video modeling for teaching the
ability to avoid the attempt of malicious foreigners kidnapping to three individuals
with ASD. Multiple probe between participants design as a single subject research
methodology was used in the study. According to results, video modeling is an

effective method to teach this skill to individuals with ASD.
2.5.3 Special Education Teachers’/Parents’ Views/Attitudes about Technology
Use in Turkey

Karal and Ciftgi (2008) investigated that the teachers’ views about computer
animation which solve deaf students’ understanding and comprehension problems in

education life. Interviews were done and the problems were tried to find out with
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questionnaire studies. At the end of the study, it has been pointed out at that deaf
students' interest was high to computers and technology, in all classes computer
aided education must be given and if curriculum for deaf students is done, the deaf
students will be successful in lessons in lessons. Moreover, it was emphasized that
the efficiency software, which should be prepared for deaf students must have visual

richness, pictures presentations with animations and must include games.

Tezer and Kanbul (2009) took opinions of 6 special education centers’ teachers and
headmasters who related to the Ministry of Education’s unit Primary School Office,
about computer aided mathematics teaching. During gathering data, they applied a
questionnaire to find out opinions about computer aided mathematics teaching. It has
30 items, which adapted for Special Education Centers. As a result, teachers
mentioned positive results about computer aided mathematics teaching contribute

disabled students.

Demirkiran (2005) determined the thoughts of professional members who worked in
special education field about computer-assisted education and they examined
attitudes of them according to various independent variables such as gender, age,
tenure, etc. According to results, it shows that special education institutions have not
enough number of computers, their hardware and software opportunities are
insufficient. However, the professional members of special education who work with
“auditory handicapped”, “visually handicapped” and “spastic handicapped" children
have positive opinion about the idea that computer assisted education applications

increases students’ success.

Karal, Ozlu and Kokoc (2010), investigated the opinions of teachers and parents
about the applicability of online teacher-parent meetings. Two different online
teacher-parent meetings were conducted during this study. Two meetings were
conducted using an online conference environment that supported visual and vocal
attendance for two different participant groups. It was found that teachers thought
online teacher-parent meetings have advantages for both schools and parents,

because of the flexibility of place and time. It was determined that parents thought
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positively about online teacher-parent meetings and were enthusiastic about these

applications.

2.5.4 Mobile Technology supported Special Education in Turkey

Dogan (2015) determined how a technology-enhanced extra curriculum affects
students with intellectual disability in terms of cognitive and physical development;
along with teachers’ perceptions. The participants of the study were 58 students with
intellectual disability. In line with the technology enhanced extra-curriculum,
students participated in various activities, such as recording a short video, playing
concept games on touch table and tablets, playing games on Xbox and drawing
pictures on draw tablets . The researcher conducted interviews after study was over
and observations throughout the activities were done. Moreover, a demographic
questionnaire was administered to teachers. Finally, a document analysis of the
drawings of students with intellectual disability was conducted with teachers.
Findings from the data analysis showed that technology-enhanced extracurricular
activities affected participants in a positive way in terms cognitive and physical
development. However, such activities should be regular and continuous in nature,
for students to get the most benefit from them. In addition to these, it was shown that
teachers’ perception is positive towards using technology. Finally, teachers explained
that technology based extra-curricular activities should be used for supportive

purposes in special education not as the core curriculum or instruction.

Acungil (2014), investigated the effects of Tablet Computer Instruction Program
presented via audio-visual technologies on teaching the use of tablet computer skill.
Four youths (one girl and three boys) with mild and moderate intellectual disability
whose ages are between 12 to 16 years old participated in this study. Multiple probe
design between the participants was used. Dependent variable of the study is using
tablet computer and independent variable of the study is TACIP presented via audio-
visual technologies. TACIP is an e-book material. Findings of study indicated that all
participants learned to use tablet computer by meeting criteria (%85). Also, it has
seen that all participants were able to maintain the acquired skills and generalized it

to other tablet computers and other settings. Social validity findings of the study
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were positive. Students stated that "it was marvelous to participate in this study" and

parents said that "it was glad to us study with you".

Hanayl1, Serbest and Urekli (2015) aimed to design for the individuals with autism to
make their social lives easier. By developing mobile Android application, it was
planned to support the learning disorders and perception problems for the children
with autism. In addition, it was aimed that individuals with autism learn new
knowledge by having fun. App Inventor, an online mobile software development
program was used and the application was called as Fidan. Development process of

application has been continued.

Kuzu, Cavkaytar, Odabasi, Eristi and Cankaya (2014) make a research to develop
mobile skill teaching software, which will be used by parents to teach daily life skills
to their children with intellectual disability. Design based research methodology was
utilized for the study. With this purpose in mind, first of all a pilot software was
developed based on the applied behavior analysis technique and in line with the
related literature. Then as a sample group, ten participants were determined. These
participants used the software and tried to teach the daily living skills by using the
software. Data were collected with semi-structured interviews and video recordings
of skill teaching sessions. Based on the data analysis, new decisions were made about
the software design and the software development process continued. The data
collection and software development processes were performed in a circular process.
In this study, the software development process was explained, and the software

developed in this process was introduced.

2.5.5 Other Technologies (Touch table, games etc.) for Special Education in
Turkey

Uzun, Giilen, Uzun, Cakir, Cagiltay, Karasu & Kaplan (2013) revealed that the
potential of Kinect controlled with body movements in education for students having
mental disabilities by taking to the experts’ opinions who study on special education
field. Grounded theory is used as a research model. Data are collected with semi-

structured interview questions from eleven experts who study on students having
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mental disabilities from four different universities in Turkey. In conclusion, the
experts reported that Kinect technology contribute to students learning when it

integrate the special education program.

Cankaya and Kuzu (2010) investigated that how children with autism interact with
computer games, how computer games can be used for educational purposes, and
what characteristics educational computer games should have in education of
children with autism. They designed and developed educational computer games for
children with autism. Design based research methodology was used to investigate the

characteristics of educational computer games for children with autism.

Tezcan and Ugar (2012) aimed to increase the mathematic success of the mentally
disabled children by using a Web-Assisted Distance Learning System. The study was
carried out with 20 slightly mentally disabled students. These 20 students were
divided into two groups, ten students in each. During the intervention, while the
students of one group were given traditional education, the students in the other
group were educated with interactive contents on the Web-Assisted Distance
Learning System. According to results, there was no significant difference between

two groups in terms of mathematic success.
2.6 Usability

In Turkey and in all over the world, the number of people called as “Disabled” is not
few. 15% of people all over the world have different disabilities (WHO, 2015).
According to Turkish Statistical Institute (2002), 12.29% of the population of Turkey
is disabled. In the context of fundamental rights and freedoms, people with
disabilities should not live challenges to satisfy needs such as education, health,
business, transport. However, they face many difficulties to access information and

use technology in education field.

Individuals’ acquisition of skills and content knowledge can be enhanced by using
technology if the technology is used to deliver well-managed and well-designed
instruction. Usability studies are essential to produce design principles or well

designed materials for people with disabilities. In this section, definition of usability,
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usability for special education individuals and usability evaluation methods are

presented.

2.6.1 Definition of usability

An ISO standard made a formal and widely used definition of usability, which states:
“Usability is the extent to which a product can be used by specified users to achieve
specified goals with effectiveness, efficiency and satisfaction in a specified context

of use” (ISO 9241-11, 1998).

In addition, the ISO standard explained the main components of usability:
effectiveness (measure of a task completion), efficiency (measure of a task time),
satisfaction (a subjective measure of users’ experience) (Cagiltay, 2011). Other
different quality properties of usability are memorability (can be remembered easily
by a random user), learnability (can be learned easily by a novice user), and error rate

(can be fixed few and easily repairable errors) of the product (Nielsen, 1993).
2.6.2 Usability Studies about Special Education

The varying needs of individuals with intellectual disabilities require the use of
different methods and products in the special education field. Technologic
developments are known to provide potential solutions for students need special
education. Especially, multimedia technology has many useful properties for special
education field. Multimedia software is defined as an integration of multiple
elements (text, graphics, video and sound) in an application; it addresses more than
one sense of the user (Akkoyunlu & Yilmaz, 2005). Designing and making usable
multimedia gives individuals a real sense of achievement. Well designed, usable

materials can support to improvement of student learning.

Harrysson, Svensk and Johansson (2004) studied with seven participants with
cognitive disabilities when they visited and navigated between different web sites by
using a web browser. Participants’ ages ranged from 15 to 44. They were given many
web navigation tasks on pre-determined web pages. Findings recommended that the

participants were expert at web site navigation. They used hyperlinks easily and the
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forward/back buttons without trouble. Nevertheless, participants lived problems
while using text input tool and writing an URL or a search data. The researchers
inferred that the text processing may prevent or delay internet accessibility of
individuals with cognitive disabilities. They adviced that these needs of individuals
with cognitive disabilities should be supported by text-scanning technology or screen

readers.

Brown, Powell, Battersby, Lewis, Shopland and Yazdanparast (2002) make a
usability study with a panel of experts to evaluate a product for individuals with
learning difficulties. The researchers designed an Interactive Multimedia Learning
Environment (IMLE) for socially excluded individuals. To check the usability of the
IMLE, five tasks were arranged for expert panelists. The difficulties, which were
living during task analyze process, were recorded. Common problems of experts

were eliminated and guidelines were simplified.

William and Nicholas (2006) examined the usability of a multimedia learning
environment, which designed for people with special educational needs. The
researchers explained that many significant issues for investigators, designers and
educators, about development of computer-based products to encourage independent
learning and inclusivity. They made advices for designing to match learner needs to

learning materials according to cognitive and accessibility profiles of individuals.

In the literature, there is not enough empirical usability study about people with
disabilities, except concerning visually impaired people. In Turkey, also there are
only a few usability studies related with special education field. Some examples were

presented below.

Karal, Koko¢ and Ayyildiz (2010) investigated the usability of an educational
computer game. The game was built to help to improve the psychomotor skills of
students with mentally disabilities. Webcam is used as an input device for providing
user-computer interaction in the game. A case study research method was used in the
study. There were four participants, who were two individuals with mentally
disabilities, a physiotherapist and a teacher. The teacher and physiotherapist

underlined that the game can help to enhance the psychomotor skills of mentally
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disabled people. In summary, it can be inferred that the design and interaction

attributes of game is suitable for students with special educational needs.

Demircioglu (2011) mentioned about the term of disability, problems that people
with disabilities encountered in ICT areas and some computer programs in order to
find a solution to these problems. In addition, the researcher suggested the methods
to solve these problems that must be followed based on the principles of “Design for
All” and “Equal Access”. The researcher tried to improve conscious awareness

against individuals with impairments.
2.6.3 Usability evaluation methods

Usability evaluation methods (UEMs) have two main sub-methods: usability testing
and usability inspection methods. Usability inspection methods have one or few
experts who evaluate the usability of the product or system (Nielsen & Mack, 1994).
In usability testing method, the usability practitioners observe the real users while
they are using the system or product. Cognitive walkthrough, heuristic evaluation
and formal usability inspection are sample methods of usability inspection.
Performance measurements, think-aloud and eye-tracking are sample methods of
usability testing (Pekkala, 2012). In this part, heuristic evaluation and performance

measurements, which are used in the study, are presented.

2.6.3.1 Heuristic evaluation

One of the most common usability inspection methods is heuristic evaluation (or
expert evaluation). Experts carry out heuristic evaluation by analyzing interface
carefully and suggesting advices about the interface’s good and bad attributes.
Experts show how products are alike or different from some heuristics or usability
guidelines, in spite of the fact that the evaluation process can be directed by using

common sense and insight (Nielsen, 1993).

In special education field, Brown et al. (2011), seeks to develop of the Android
application which is an accessible location-based services learning tool. Researchers
also used game-based learning approaches in the application to help people with
intellectual impairments. In the study, twelve international experts depicted and
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examined a set of usability guidelines for each target of application. They
investigated each of modules versus each heuristic. The expert team presented and
organized a problem list related with heuristics according to importance and
recommended advices to solve problems. General agreement between experts would

be useful for the end users who are people with disabilities.

2.6.3.2 Performance measures

A great number of performance measures can be collected from a user while they are
performing tasks. Nielsen and Rubin determined 18 measurable performance
measurements, some of them are as following: ratio between successful interactions
and errors, task completion time, number of directions or features used by user,
number of user errors, and number of times user contacts help desk (Nielsen, 1993).
Performance measures are commonly collected by using a stopwatch and observing
users. These methods present quantifiable data and they help to analyze easily. Some
studies in which usability-testing method was carried out with people with

disabilities are presented:

William and Hennig (2014) conducted a study to examine one attribute of interface
design. Researchers investigated that in which content arrangement individuals with
learning difficulties access to content quickly in a horizontal or vertical. While users
were performing tasks (finding contents or menu items), researchers observed them
and calculated the task completion time. The findings of the study showed that there
is no significant difference in completion time between horizontal and vertical
arrangements. The content should not be fall below screen level, it is important that

scrolling should not be required for easy access.

Karreman, van der Geest and Buursink (2007) made a usability test for two different
versions of a web page: one of web page is based on easy-read guidelines, other web
page is not adapted to easy-read guidelines. 20 individuals joined the study in each
two group. In the first group, individuals had intellectual disabilities but they could
read, in the second group, individuals had no disabilities. Findings of the study

demonstrated that there was a significant difference between the easy-read page and
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the regular page in terms of comprehension. In both of group, easy read site was

better than regular page in terms of usability.

Sevilla, Herrera, Martinez and Alcantud (2007) investigated web browsing
preferences and content selection of 20 participants with cognitive impairments. The
researchers produced a basic web browser and two different pages: pages offered
choices to user among particular alternatives and allowed the participants to browse
the selected choices. Effectiveness, efficiency and satisfaction components of
usability were investigated in the study. Results of the study showed that in the
usable site, search performance of participants enhanced remarkably in terms of

effectiveness and efficiency.

2.6.4 Mobile Technologies and Usability

The development of mobile applications adapted to individuals with special
education needs causes to achieve advantages of mobility as it helps to improve the
training of individuals with different intellectual, sensorial or mobility deficiencies.
For this reason, it should be considered the non-functional requirements in the
design of mobile products (Chung & do Prado Leite, 2009 as cited in Fernandez-
Lopez et al., 2013), such as:

Usability or accessibility, designing easy-to-use applications, ensuring that users can
interact with them and understanding both the tasks to be accomplished, and also the
response of the system. Special emphasis needs to be placed on individuals’
cognitive and sensorial functional diversity and on promoting approaches to intuitive

interaction such as touch or voice.

Flexibility or adaptability supports educators to modificate personally and adapt
content of product according to both user and educational contexts. Nevertheless, the
customization options should be the result of an in-depth analysis of the diverse

characteristics and needs of individuals.

Mobility, mobile devices have become a very useful support in constructing learning

applications because they provide freedom of movement between different locations
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within the school or outside. Users can always take out the application to be used

when they need it.

The most fundamental difference between tablet computers and regular computers
relating to usability is the input method. Directly manipulated graphical user
interfaces (GUI) were the next step after command-line based interaction. With
direct manipulation, users can handle files as icons, dragging and clicking them
instead of writing commands in command line. Furthermore, touch screen devices
take direct manipulation to another level by allowing users to touch the digital items
directly on the screen itself (Saffer, 2009). This makes the interface of a tablet

computer natural.
2.7 Implications of Literature Review

As presented in the literature review section of the study, mobile technology
enhanced education for individuals with intellectual disabilities has great potentials.
Nonetheless, there is a lack of academic study conducted about mobile technology
supported special education in Turkey. It is expected that the present study can be a

base for forthcoming studies to be conducted in near future.
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CHAPTER 3

METHODOLOGY

3.1 Introduction

This chapter presents the detailed description of the research methodology, which is
applied in the research study. In this section, the design of the study, sampling,
requirements for participants, environment and equipments, description of the mobile
SCV application, the target stimulus, implementation process, data collection

procedure and instruments, pilot study and data analysis procedure are presented.
3.2 Overall Design of the Study

The present study was designed as a single-case research. Multiple baselines across
subjects design was used as single case research in order to examine the effectiveness
of educational tablet applications in the daily living skills education of individuals
with ID. Furthermore, to identify the usability issues of educational tablet
applications “expert approach — heuristic evaluation” and “experimental approach -
user test” methods were used together. In the special education field, user testing
method alone is not enough without experts’ view, since people with ID may live
some problems to reflect their thoughts and in the each test may behave differently
than before. Therefore, when expert team (usability experts and special education
experts) use “heuristic evaluation” method to identify usability issues, user tests’ data
may be helpful to expert team. User tests' data makes it easy to infer from behavior

of people with ID.
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3.2.1 Single-Case Research Design

Single-case research designs (SCRD) are a class of experimental methodology that
has been utilized for decades in a number of disciplines including psychology and
education (Kazdin, 1982). Other names of single case design are single subject
research design and intra-subject research design. SCRD has a long tradition in the
behavioral sciences. Sidman (1960) first described this research approach in his
seminal book, Tactics of Scientific Research: Evaluating Experimental Data in
Psychology, which exemplified its application within the context of basic
experimental psychology research. In 1968, Baer, Wolf and Risley elaborated on
SCRD how it could be used in applied research to evaluate the effectiveness of
intervention with individuals. Since that time, many articles, books have been written
about SCRD and its usage in different disciplines. Characteristics of SCRD and one
of the most common designs of SCRD (multiple baseline and multiple probe

designs) are presented in below.
3.2.1.1 Characteristics of Single Case Research Design (SCRD)

In spite of its name, SCRD, it is important to understand that this research approach
is not a case study approach in which there is only one participant, whose behavior is
described, in detail, in written narrative, based on primary data collected using
qualitative research techniques. SCRD is a quantitative experimental research
approach in which study participants serve as their own control, a principle known as
“baseline logic” (Sidman, 1960). In single case design studies, each participant is
exposed to both a “control” condition, known as baseline, and an intervention
condition. The target behavior is repeatedly measured within the context of one
several research designs that evaluate and control for threats to internal validity.
Depending on the research design used, baseline (A) and intervention (B) conditions
are slowly alternated across time (e.g., A-B-A-B or withdrawal design), or the
intervention condition is introduced in a time-lagged fashion across several behaviors
(conditions or participants) (Gast & Ledford, 2014). The baseline phase serves two
critical functions (Kazdin, 2011). The first is referred to as the descriptive function.

The data collected during the baseline phase describe the existing level of
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performance or the extent to which the client engages in the behavior or domain that
is to be altered. The second is referred to as the predictive function. If the
intervention is not provided, the baseline data serves as the basis for predicting the

level of performance for the immediate future.

Another basic requirement of SCRD is “continuous assessment” because single case
designs examine the effects of interventions on performance over time (Kazdin,
2011). Continuous assessment allows the investigator to examine the pattern and
stability of performance before treatment is initiated. The pretreatment information
over an extended period shows the performance without the intervention. The
observations are continued and the investigator can examine whether behavior
changes coincide with administration of the intervention when the intervention is
eventually implemented (Kazdin, 2011). The most common SCRD are the ABAB

design and the multiple-baseline design.

3.2.1.2 Multiple Baseline and Multiple Probe Designs

Baer, Wolf and Risley (1968) introduced “multiple baseline designs” to behavioral
researchers in their seminal article describing applied behavior analysis. It was 10
years later that Horner and Baer (1978) described a variation of the multiple baseline
design that they termed “multiple probe technique”. Both designs are based on the
same baseline logic for evaluating threats to internal validity and demonstrating
experimental control. Procedurally, multiple baseline and multiple probe designs
differ in one way: the frequency with which pre-intervention data are collected.
Where multiple baseline designs require a plan for the continuous measurement of all
targets prior to the introduction of the independent variable, the plan for multiple
probe designs is to collect data intermittently prior to the introduction of the
intervention. This difference influences the experimental rigor and practically of the
two designs. Both designs are, however well-suited to the practical requirements of
applied research in that they (a) lend themselves to program efficacy measures, (b)
have no withdrawal of intervention requirements, (c) are easy to conceptualize and
implement, thus permitting practicing teachers and clinicians to conduct research in

their school or clinical environment.
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There are three principal variations or types of multiple baselines and multiple probe
design: (1) Across several behaviors of a single individual or group; (2) Across
several stimulus conditions (settings, adults, arrangements, formats, etc.); (3) Across

several participants (individuals or groups of individuals).

In this study, multiple baseline across participants design was used. In multiple
baseline and multiple probe designs across participants, the independent variable is
sequentially introduced across several individuals who exhibit behaviors that occur
under similar environmental conditions. The ideal or at least the more conservative
research approach is to identify individuals with similar learning histories who emit
the same target behavior at similar frequencies under similar pre-intervention

conditions.

Baseline logic for multiple baseline and multiple probe designs across participants is
similar to that is used with other multiple baseline and multiple probe designs, in that
you identify a minimum of three participants who exhibit similar behaviors under
similar environmental conditions, but who are independent of one another. Initially,
the target behavior emitted by each of the participants is measured under pre-
intervention conditions until a stable trend and level are established for each
participant. Once an acceptable level and trend are established with one participant,
introduce the independent variable to that participant, while continuing to measure
the behaviors of other participants under pre-intervention conditions. When the target
behavior of the first participant reaches your preset criterion, introduce the
independent variable to a second participant whose pre-intervention data are stable,
while continuing to monitor the target behavior of other participants under baseline
or probe conditions. The systematic and sequential introduction of the independent

variable continues until all participants have been exposed to the same intervention.
3.3 Dependent and Independent Variable

The dependent variable of the study is the skill of sweeping carpet by using vacuum
cleaner. The reason for choosing this skill is that it has high probability to be used in
the future. The independent variable of the study is instruction with educational

tablet application.
46



Task analyze was done for teaching the skill of sweeping carpet with vacuum
cleaner. Task analysis was carried out by observing individuals with ID while
performing task during pilot study. After steps of the task were formed, one special
education teacher’s views were received about the tasks. According to teacher's
views, required adjustments were performed. Steps of task analysis (sweeping carpet

with vacuum) were presented in Table 3.1.

Table 3.1 Steps of task analysis

Step No  Tasks

1 To pull the power cord from the plug.

To show the socket in the room.

To plug in the power cord.

To press the power-on button.

To hold the pipe.

To sweep carpet by moving the pipe back and forth.
To press the power-off button.

To unplug the power cord.

O 0 39 O W B~ W N

To press the button to rewind cord.

—_
(==

To move the vacuum on its own place.

3.4 Participants

The subjects of the research consist of five individuals with ID recruited from a
special education and rehabilitation center in Istanbul. The number of special
education and rehabilitation centers placed in Istanbul is 317. Special Bilge Sirin
Special Education and Rehabilitation Center has been selected for the research due to
the large number of students (153) and teachers (21) and proximity to the researcher.
Before starting the study, researcher meet with teachers, information about study was
presented. Seven individuals who have prerequisite behaviors and were deemed
appropriate by teachers and parents were selected. Two students for pilot study and
three individuals for main study were selected. “The Parent Permission Form”
(Appendix A) was signed by parents for the participation of the subjects. During the
study, the subjects' real names were not used; predetermined code names were used.
Their code names were DS, 1G, OA, KE and BG. DS and IG participated in pilot
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study; OA, KE and BG participated in main study. Participants' demographic
information and educational backgrounds are presented in Table 3.2 and Table 3.3.

Their parents' demographic information is presented in Table 3.4.

DS was a 37 years old female with a diagnosis of mental retardation and epilepsy.
Her disability rate was 82%. She has come to present rehabilitation center for three
years. At the time of this study, she was not attending any other second institution.
Other participant IG was an 8 years old male with diagnosis of autism and pervasive
developmental disorders. His disability rate was 40%. He has come to present
rehabilitation center for two years. At the time of this study, he was attending to
special class in another state school. Both of the individuals were receiving

individual special-education services twice a week in the rehabilitation center.

OA was an 11 years old female with a diagnosis of mental retardation. Her disability
rate was 50% and her intelligence quotient (IQ) level was 65. She has no additional
obstacle. She has come to present rehabilitation center for two years. At the time of
this study, she was attending to another Special Education Training Center (full-
time). She was receiving individual special-education services twice a week in the
Special Bilge Sirin rehabilitation center. Her mother was 44 years old and she did not
work. OA's father was 45 years old and he is waiter. Her parent's educational status

was primary education. She had three brothers/sisters; their ages were 9, 20 and 25.

KE was a 17 years old female with a diagnosis of mental retardation. Her disability
rate was 70% and her intelligence quotient (IQ) level was 40. She has no additional
obstacle. She has come to present rehabilitation center for two years. At the time of
this study, she was attending to another Special Education Training Center (full-
time). She was receiving individual special-education services twice a week in the
Special Bilge Sirin rehabilitation center. Her mother was 40 years old and she did not
work. KE's father was 45 years old and he is painter. Her mother's educational status
was secondary school; her father's educational status was high school. She had one

sister; her age was 15.

BG was a 12 years old female with a diagnosis of mental retardation. Her disability

rate was 70% and her intelligence quotient (IQ) level was 60. BG has no additional
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obstacle. She has come to present rehabilitation center for one year. At the time of

this study, she was attending to another special class in secondary school (full-time).

She was receiving individual special-education services twice a week in the Special

Bilge Sirin rehabilitation center. Her mother was 37 years old and she did not work.

BG's father was 40 years old and he is tailor. Her mother's educational status was

primary school; her father's educational status was high school. BG had two

brothers/sisters; their ages were 10 and 15.

Table 3.2 Demographic Information of Participants

Code Gender Chronolog Type of Disability Disability  1Q level Additional
ical Age Rate (%) Obstacle
OA Female 11 a diagnosis of mental 50 65 No
retardation
KE Female 17 a diagnosis of mental 70 40 No
retardation
BG Female 12 a diagnosis of mental 70 60 No
retardation
DS Female 37 a diagnosis of mental 82 - No
(pilot) retardation and
epilepsy
IG Male 8 diagnosis of autism 40 - No
(pilot) and pervasive
developmental
disorders
Table 3.3 Educational Background of Participants
Code Attending Time to Weekly Attendance Different Institution
Rehabilitation
Center
OA 2 years Twice a week / 45 min. Special Educ. Training Center
KE 2 years Twice a week / 45 min. Special Educ. Training Center
BG 1 year Twice a week / 45 min. Special class in state school
DS (pilot) 3 years Twice a week / 45 min. -
IG (pilot) 2 years Twice a week / 45 min. Special class in state school
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Table 3.4 Demographic Information of Parents

Code Age  Occupation Education Ageof Occupati Educational Ages of

of of Mother al Status Father on of Status of Brothers/S
Moth of Mother Father Father isters
er
OA 44 Housewife Primary 45 Waiter Primary 9,20, 25
Education Education
KE 40 Housewife =~ Secondary 45 Painter High School 15
School
BG 37 Housewife  Primary 40 Tailor High School 10, 15
School

3.4.1 Requirements for Participants

To be eligible for participation, individuals must have met the following
requirements: (1) ability to follow simple verbal instructions (sentences consist of
minimum five words), (2) directing attention to an event for least 10 minutes, (3)
ability to imitate motor skills, (4) ability to use hands and fingers, (5) to attend school
regularly, (6) ability to point out the answer by using his/her finger or to answer
verbally (7) to not do the skill which is planned to be taught, (8) absence of any
physical dysfunction or health condition. Researcher discussed with teachers to

determine whether subjects meet the requirements.
3.5 Setting and Materials

The study was carried out in the standard classes of special education and
rehabilitation center. Classes included shelves, a table and two chairs. Table has the
necessary qualifications to run application. The video camera was used in order to
keep data records; it was located by teachers to record participants’ behavior. To
prevent distraction of students due to video camera, video camera was brought to the
class before intervention sessions and students were allowed to touch it. Technical
properties of tablet and video camera are presented in "Appendix M". During the
sessions, participant, researcher and a teacher for video recording were placed in the

class (Figure 3.1 and 3.2). Researcher directed the process according to
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predetermined instructions (such as drawing attention, making appropriate

reinforcement etc.)

W)

Figure 3.2 Probe sessions

3.6 Description of the SCV Tablet Application

The SCV (sweeping carpet with vacuum cleaner) tablet application to be used in the
study was developed in the scope of OZTEK project, which is a TUBITAK
supported project. The educational SCV application aims to improve daily living
skill of special education individuals such as “sweeping a carpet with a vacuum”.
The SCV application's Android and Windows version can be reached from the web
address http://www.oztek.metu.edu.tr (OZTEK, 2015). The screen captures of

application are presented in Figure 3.3:
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1. Introduction of vacuum cleaner 2. Pulling the power cord
3. Plug in the power cord 4. Introducing of the power on-off button

5. Press power-on button

i
| teha s |

7. Moving the pipe back and forth 8. Sweeping all over the carpet

Figure 3.3 Screen captures of tablet application (sweeping carpet with vacuum)
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9. Press the power-off button 10. Unplug the power-cord

/

11. Introducing of rewind button 12. Press the button to rewind cord

13. Move the vacuum on its own place
Figure 3.3 (Continued)

3.7 The Target Stimulus (Main Instruction)

The target stimulus is the "thing" or "situation" to which researcher wants the learner
to respond by performing the target skill (Tekin, 2000). The target stimulus reminds
learner to perform the behavior while it does not give any clue about how perform it
(Tekin & Kircaali-Iftar, 2001). The main purpose of the usage of the target stimulus
is to minimize the possibility of learning during the evaluation and reveal the impact
of intervention more clearly. In this study, the target stimulus (main instruction) is

defined as “to sweep carpet with vacuum cleaner”.
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3.8 Experimental Conditions

In the experimental process of the study, the following sessions were conducted:

baseline, probe, intervention, generalization and follow-up sessions (see Figure 3.4).

n . ™

(" Parent Permission Form )
* The Reinforcement

Form 1.Baseline Session 2.Baseline Session

* The Demographic
Information Form

\\
' . Y
Probe Session 3.Baseline Session
(continued until three ] )
consequetive probe Intervention Session l(;:itsgi?i 3s:st§ibol§ for
1 0,

session meet the %100 each participant)
criteria) ] .

-

-
\\‘;

N -
1.Follow-up Session 2 .Follow-up Session 3.Follow-up Session
(one week after the (three weeks after the (four weeks after the
intervention) intervention) intervention)

Generalization Session

Figure 3.4 The Flowchart of the Implementation Process

Prior to beginning baseline data collection, teachers of individuals collect written
parent permission form (Appendix A) for all participants. In addition, for
collaboration and participation of individuals continuously is reinforced by giving
preferred rewards at the end of sessions. For this reason, teachers fill “the

Reinforcement Form” (Appendix C) for students at the beginning of the study.
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Baseline at least three probes are collected on each participant to determine his/her
level before receiving intervention. In this process, researcher behaves according to
pre-arranged instructions (which are given observer to collect procedural fidelity data
- Appendix G). Baseline data is collected by giving the main instruction (researcher
asks to sweep carpet with vacuum cleaner). Responses of individuals are recorded by
video camera. In addition, individuals’ correct responses reinforced verbally but
wrong answers are not reinforced. The participant who exhibits a stable baseline (at
least three sessions) and the greatest need for instruction is introduced to the

intervention first (see Figure 3.5).

Probe sessions are organized before each intervention session. Probe data is
collected by giving the main instruction (researcher ask to sweep carpet with vacuum
cleaner) such as baseline session. After the correct answers of the subject, verbal
reinforcement such as “Bravo, well done” is given. Individuals’ wrong responses

terminate the session (see Figure 3.5).

In intervention sessions, daily life skill (sweeping carpet with vacuum cleaner) is
taught to individuals with ID by using educational tablet application. The
intervention session is continued for each subject until the three consecutive daily
probe sessions meet the 100% criteria. The researcher shows each step of tablet
application to participant for watching. Then researcher asks participant to try for
each step after watching. The correct responses of individuals are reinforced verbally
by researcher, wrong responses are ignored and the application is shown again and
individuals are asked to try again. This process is repeated until student done all tasks

correctly (see Figure 3.6).
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Remove the distracting stimuli
from the environment

Check the equipment

Give the sign of attention

Give the main instruction

If the student give the correct
response

If the student give the wrong
response

If the student doesn't give the
response

Reinforce verbally

Terminate the session

Repeat the main
instruction

[f the student doesn't give
the response, terminate
the session

Figure 3.5 The Flowchart of Baseline, Probe, Follow-up and Generalization Sessions

Follow-up sessions are organized like the baseline sessions at one, three and four

weeks after the intervention session. Follow-up sessions are executed to examine the

maintenance of the newly learned skill. To evaluate if the target skill is generalized

to different tools for the target individuals, generalization sessions take place.

Generalization data is collected a week after all the individuals fulfill the 100%

criteria for three consecutive follow-up sessions (see Figure 3.5).
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Remove distracting stimuli
from the environment

Check the equipment

Tell the subject to be
studied

Give the sign of attention

Display the corresponding

scene from tablet for each
step of skill

Attract attention of student
if attention distributed
during watching
application

Give the corresponding
instruction for each step

Wait the response range

—4

If the student give correct
response

If the student give wrong
response

If the student doesn't give
response

Reinforced orally

Express "Got wrong" as
error correction

former position

Return student to the

Return student to the
former position

Figure 3.6 The Flowchart of Intervention Sessions
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3.9 Data Collection Procedure and Instruments

In this research, five kinds of data are collected: Effectiveness, reliability, social

validity, maintenance and generalization, usability (see Table 3.5).

Table 3.5 Data Collection Procedure, Instruments and Roles of Practitioners

Process Instruments Data Type Practitioners
e  The Parent Permission Form - Parents
e The Demographic Information Prior Teachers
Before the Form Knowledge
implementation e The Reinforcement Form Prior Teachers
Knowledge
e Probe, Follow-up and Generalizing  Effectiveness Researcher
Sessions Data Collection Form Data and and Observer
Durine th Inter-observer
in‘}‘;gﬁq e ion Reliability Data
e  Video recording Usability data Special
education
teacher
e  Observer Notification Sheet Inter-observer Observer
Reliability data
e Probe, Generalization and Follow- Procedural Observer
up Sessions Procedural Fidelity fidelity data
Checklist
e Intervention Session Procedural Procedural Observer
After the Fidelity Checklist fidelity data
implementation
e  Satisfaction survey Social validity Special
data - Usability ~ education
data teacher
e Interview Questions Social validity Special
data - Usability  education
data teacher

3.9.1 Collection of Effectiveness Data

In this research during the period of collecting effectiveness data about the target
skill, the correct and incorrect reactions of the target individuals are recorded by
using ‘“Probe, Follow-up and Generalizing Sessions Data Collection Form”
(Appendix D) and the percentage of the correct behavior rate are calculated. In
every step of the skill, student behaviors are classified as one of the two types: (a) the
student cannot demonstrate the skill; (b) the student can demonstrate the skill at an
acceptable rate. The percentages of the behaviors are calculated and the result data
are processed graphically by putting “+” on the data collection form when the student
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performs the skill at an acceptable rate or putting “-”’on the data collection form for

other cases.

3.9.2 Collection of the Reliability Data

Inter-observer reliability, procedural fidelity data and inter-coder reliability is

collected as the reliability data in this research:

3.9.2.1 Inter-observer reliability and Coder Training

The inter-observer reliability relating to analysis process is followed through
comparing the data, which is obtained by the practitioner and the observer for the
least 20% of the sessions. The researcher was the primary coder and coded all
sessions for all participants. A second coder, a special education teacher with 3-year
experience who is graduated from department of psychology, coded 30% of the

sessions to assess inter observer agreement.

The researcher and coder were trained on all measures prior to the start of the study.
The information relating to intervention and data gathering process is given to coder
by using “Observer Notification Sheet” (Appendix F). These steps are followed to
collect reliability data: (1) Firstly, all sessions are recorded by video camera; (2)
Observer is informed about data gathering process; (3) The sessions, which are
collected reliability data are selected randomly; (4) The selected sessions are watched
and coded by the researcher and coder. Finally, “consensus / [consensus + dissensus
X 100]” formula is used to calculate the inter-observer reliability (Tawney & Gast,

1984).

3.9.2.2 Procedural Fidelity

The purpose of the procedural fidelity is to determine the suitability of actual practice
to intended practice. For this reason, practitioner behavior, which is essential for the
practice process, is determined and procedural fidelity form is designed. In this
study, procedural fidelity data is collected by using "Probe, Generalization and
Follow-up Sessions Procedural Fidelity Checklist" (Appendix G) and "Intervention
Session Procedural Fidelity Checklist" (Appendix H).
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Treatment was carried out by researcher, and procedural fidelity data was coded by
the special education teacher who graduated from Psychology department and
worked in special education field for three years. 30 % of sessions were selected
randomly and coded for fidelity of treatment. Procedural fidelity data is collected
from 20% of sessions if the person who studies in special education field carried out
treatment, otherwise in the case that the person who does not study in special
education field carried out treatment, procedural fidelity data is collected from 30%
of sessions (Tekin, 2000). Finally, procedural fidelity is calculated by using
"Observed Practitioner Behaviour /Planned Practitioner Behaviour x 100" formula

(Billingsley, White, & Munson, 1980).

3.9.2.3 Inter-coder reliability for interviews

Weber (1990) defined content analysis as a systematic, replicable technique for
summarizing many words of text into fewer themes based on explicit rules of coding
and categorizing. According to Riffe, Lacy and Fico (2005) reliable measurement in
content analysis is very important. The key words with respect to reliability are
transparency and replication (Gibbert et al. 2008). In this study, in order to assess the
reliability of the interview coding two different researchers coded the same body of

content.
3.9.3 Collection of the Social Validity Data

The term of "social validity" has its roots in applied behavior analysis, a field that
uses Skinnerian principles to study methods for producing changes in observable
behavior (Baer, Wolf, & Risley, 1968). Wolf (1978), Kazdin (1977), and Van
Houten (1979) leads and define three distinct but related elements of intervention
that can be assessed for the social validity: (a) the goals of treatment, (b) the
treatment procedures, and (c) the outcomes produced by treatment procedures. Goals
can be assessed for both their importance (i.e., what justifies working toward the
particular treatment goals?) and their acceptability (i.e., does "society" find the
treatment goal to be worthwhile or desirable?). Treatment procedures are usually

assessed solely for acceptability, whereas outcomes are assessed for their social
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importance (i.e., does the degree of client change represent an important

improvement for the client?).

Kazdin (1977) and Wolf (1978) also suggested two approaches for evaluation of
social validity. Wolf (1978) mentioned especially the use of subjective evaluation to
assess the social acceptability and applied importance of goals, procedures, and
outcomes, arguing that subjective evaluations accomplish more objective
measurement and that "social importance' [is] a subjective value judgment that only

society [is] qualified to make" (pp. 206—207).

Wolf's view that subjective evaluations could provide quantitative data that reflect
qualitative judgments about client behavior and capture global judgments of the
client's performance or impact on others. Kazdin (1977) also mentioned normative
comparisons (see also Kendall, Marrs-Garcia, Nath, & Sheldrick, 1999) as an
alternative social validation method for examining the importance of outcomes. With
the normative comparison approach, levels of a target problem or deficit are

compared with normative data.

In this research, subjective evaluation method is selected for analyzing social
validity. Teaching methods and tools used in the study are examined in social
aspects. Interviews are done with the special education teachers (Appendix E).
Teachers are asked to evaluate the appropriateness of the obtained results. Five
special education teachers who joined pilot study or main study as video camera
recorder are selected for interview. They asked to assess both pre and post
intervention sessions and answer the interview questions to determine their opinions

about student learning outcomes.

3.9.4 Threats toward the Internal Validity

Extraneous variables may compete with the independent variable in explaining the
outcome of a study. A confounding variable is an extraneous variable that does
indeed influence the dependent variable. A confounding variable systematically
varies or influences the independent variable and influences the dependent variable.

Therefore, experiments that are executed as carefully as they were planned provide
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“adequate and proper data” (Campbell & Stanley, 1963). Threats toward internal

validity and methods for avoiding threats are explained below:

Single subject research designs address history threats by staggering the introduction
of the independent variable across participants in multiple baseline across subjects
design (Gast & Ledford, 2010). In this study, when a participant’s behavior is
inconsistent with previous performance, it is investigated what might have caused
this discrepancy. For example, medicine usage that affects performance of
participant is asked to parents. In addition, researcher can ensure that students do not
study this skill out of school. Since performance of student is measured before every
intervention session, if inconsistent performance occurs, it can be observed during

the study.

Another threat is about testing. Repeated testing may have a facilitative effect
depending on how the baseline and probe conditions are designed. Facilitative effect
is improvement in performance over successive baseline or probe testing (Gast &
Ledford, 2010). For avoiding this threat, randomizing stimulus presentation was
carried out across sessions, reinforcing all correct responses verbally in several
sessions and not reinforcing all steps of skill. Furthermore, reinforcements such as
food and toy were given to participants after session completed in randomized

manner.

One of the threats toward internal validity is about instrumentations. In single subject
research studies, the percentage agreement between two independent observers is the
most common strategy for determining whether there is a threat to internal validity
due to instrumentation (Gast & Lendford, 2010). Generally, percentage agreement at
or above 90% is viewed as acceptable. In this study, inter observer reliability data
was collected and percentage agreement was calculated. In addition, specialists in
special education field and technology based education field were asked to judge the
appropriateness of the items on the instruments. According to specialists’ views,

instruments were re-arranged.

Adaptation threat refers to a period at the start of an investigation in which

participants’ recorded behavior may differ from their natural behavior due to the
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novel conditions (Gast & Ledford, 2010). Participants are exposed to unfamiliar
adults (researcher), data collection procedures (video recording) prior to the start of a

study. They are allowed to touch video camera.
3.10 Pilot Study

The pilot study was carried out with one male and one female. Both of the
individuals have met the participation requirements. Predetermined code names are
used to refer to the participants instead of their real names. DS was a 37 years old
female with a diagnosis of mental retardation and epilepsy. Her disability rate was
82%. She has come to present rehabilitation center for three years. At the time of this
study, she was not attending any other second institution. Other participant IG was 8
years old male with diagnosis of autism and pervasive developmental disorders. His
disability rate was 40%. He has come to present rehabilitation center for two years.
At the time of this study, he was attending to special class in another state school.
Both of the individuals were receiving individual special-education services twice a

week in the rehabilitation center.

In the pilot study, “Sweeping carpet with vacuum” skill was studied with individuals.
Participants tried to learn how to use vacuum cleaner. At the beginning of the study,
parent permission form, the demographic information form and the reinforcement
form were filled. According to the reinforcement form, DS’s teacher preferred cake
and cookies as reinforcement for her, IG’s teacher preferred toys as a reinforcement

for him.

Eight lessons and ten sessions were carried out with each participant (Table 3.6). In
the first three sessions, baseline data were collected before the intervention, and after
reaching the stable response, which demonstrated that participants did not know the
target skill, baseline sessions were ended. Then three intervention sessions and three
probe sessions were carried out. After the first intervention session, probe sessions
were conducted before each intervention session to measure the learning level of
target skill. After reaching the predetermined criteria, which showed that participants

learned the target skill, intervention sessions were finished. Finally, generalization

63



across settings was examined with a new vacuum cleaner. It was conducted as a

probe session after the participants had reached the criteria in the target skills.

Table 3.6 Time Schedule of Pilot Study

Lesson No Session Type Date

1. Lesson Baseline Session 01/10/2014
2. Lesson Baseline Session 15/10/2014
3. Lesson Baseline Session 17/10/2014
4. Lesson Intervention Session 22/10/2014
5. Lesson Probe Session + Intervention Session 24/10/2014
6. Lesson Probe Session + Intervention Session 05/11/2014
7. Lesson Probe Session 07/11/2014
8. Lesson Generalization Session 12/11/2014

3.10.1 Observations during Pilot Study

Difficulties encountered during the pilot study and changes in methodology are

presented below:

In the first three sessions of pilot study, sessions were conducted with teachers. Prior
to beginning the study, instructions to be followed for the procedural fidelity were
explained to the teachers. However, instructions were ignored by teachers during the
first three sessions. Then, researcher herself conducted the other sessions of the study
according to predetermined instructions. It is important to follow the predetermined
instructions (such as drawing attention, making appropriate reinforcements, etc.)

during the sessions for the fidelity of treatment.

In the first intervention session, names of vacuum cleaner parts (pipe, floor brush
etc.) were demonstrated to participants from tablet, before the sweeping skill.
Although individuals could not learn the names of the vacuum cleaner parts, they
could match the picture of the part (shown in tablet) and real object. Therefore, they
could learn sweeping carpet with vacuum cleaner without learning the names of
parts. For this reason, after the first intervention session, only sweeping skill was
started to be taught. According to these modifications, after the pilot study tablet
application and data collection tools were updated (Changes made in application are

mentioned in usability results section).
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In the baseline sessions and first probe session of the pilot study, “step by step”
principle was applied. Each of the steps required for the sweeping ability was given
to the student as a separate instruction. For example, researcher requested student to
plug it in, and the student was expected to respond. Next, researcher asked the
student to press the open button and response was expected. The instructions were
presented one by one for each step. However, this situation was accepted to be a clue
that was given to individuals. There could have been an error in measuring whether
individuals have learned the skill exactly. For this reason, in probe sessions, it was
decided to start with a main instruction. As the main instruction “to sweep the carpet
with a vacuum cleaner” was given at the beginning of the probe sessions, responses

of the individuals were recorded.

After the pilot study, according to discussions with experts (in special education and
educational technology area), it was decided to continue with “step by step” principle
for the intervention sessions. In the intervention sessions of pilot study, individuals
watched every step from tablet then they were requested to try it himself/herself. For
example, “press the power button” step was watched from tablet then he/she was
asked to try it. Then, the student watched “pull the plug” step on the tablet and he/she
was requested to generalize it on the real vacuum cleaner. An alternative method is
starting with main instruction. In this method, at the beginning of the intervention
sessions, individuals watch the tablet application from beginning to the end, then the
“main instruction” (sweep the carpet with vacuum cleaner) is given and he/she tries
to do it. If student cannot successfully complete the instruction, the whole tablet
application is shown again until the student achieves the skill without any mistake. In
one session, this method (start with main instruction) was also tried, however when
student finished to watch application, he/she forgot the first step of the skill.

Therefore, this method was not preferred.

The data obtained from the pilot study is presented in the Figure 3.7 and Figure 3.8.
At baseline sessions, DS completed 6%, 33% and 22% of the steps correctly in
sequential order. After the first intervention session was carried out with the tablet
application, DS showed an increase in the percentage of steps completed correctly
(over 44%). After the third intervention session, she reached the predetermined
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criterion of 100%. In generalization session, DS completed 100% of the steps

correctly with a different vacuum cleaner (see Figure 3.7).
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Figure 3.7 Percentage of correct responses for DS during baseline, intervention and

generalization probe sessions

At the baseline session, IG showed 28%, 33% and 28% of the steps correctly in

respective order. After the first intervention session was carried out with the tablet

application, IG showed an increase in the percentage of steps completed correctly

(44%). In the last two intervention sessions, he showed an immediate increase in

performance (89%) (Figure 3.8). In generalization session, IG performed 100% of

the steps correctly with a different vacuum cleaner.
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Figure 3.8 Percentage of correct responses for IG during baseline, intervention and
generalization probe sessions

3.11 Data Analysis Procedure

The study includes both qualitative and quantitative structured data, which require
parallel analysis techniques. Demographic information of the participants are
collected and reported in terms of their frequencies and percentages. The data
regarded with the effectiveness of tablet application is analyzed by graphical
analysis. X axis of the graphic shows the number of sessions, y axis shows the
percentage of correct responses. Qualitative data (interviews, video recording)
analysis is conducted regarding the content analysis explained by Yildirim and
Simgsek (2000) as "The data is coded, themes are found, the data is organized and

defined according to the codes and themes, and interpretations are made".
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CHAPTER 4

RESULTS

4.1 Introduction

The results of this study that aims to investigate the effectiveness of educational
interactive tablet applications to teach a daily living skill to individuals with
intellectual disabilities are presented in this chapter. Results are explained according
to research questions. The main titles of findings are presented as following: (1)
effectiveness (2) maintenance and generalization (3) reliability (4) social validity and

(5) usability (shown in Table 4.1).

Table 4.1 Main Titles of Findings related with Research Questions

Research Questions Data Type

Research Question 1: Does the educational tablet application contribute to Effectiveness and

learn daily living skills for individuals with ID? Reliability

Sub-question 1.1: How is the persistence of the newly learned skill at one, Maintenance and

three and four weeks after training finished? Reliability

Sub-question 1.2: How is the generalization of the newly learned skill in Generalization and
different tools? Reliability
Research Question 2: What are the usability issues of the educational tablet Usability
application for individuals with ID in terms of effectiveness, efficiency and

satisfaction?

Research Question 3: What are the views of special education teachers about Social Validity

the utilization of the educational tablet application? What is the graded rate of

special education teachers’ satisfaction about the educational tablet

application?
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4.2 Effectiveness Data

The effectiveness data obtained in the study related with teaching to sweep carpet
with vacuum by using educational interactive tablet application is shown in Figure
4.1. The horizontal axis of the graphic shows the number of all probe sessions
(baseline, during intervention, follow-up and generalization); the vertical axis shows
the participants' percentage of correct responses during all probe sessions. The results
are examined in four stages for each participant: (1) baseline sessions, (2) probe
sessions after each intervention session, (3) follow-up sessions and (4) generalization

sessions.

4.2.1 Effectiveness Data of First Participant OA

The first participant OA's percentage of correct responses during baseline,
intervention, follow-up and generalization sessions are shown in Figure 4.1. Three
baseline sessions were performed before teaching a skill of sweeping carpet with
vacuum by educational tablet applications. According to baseline data, the mean
score of OA in sweeping carpet with vacuum is 10%. It means that she performed
averagely 10% correct responses during baseline sessions. She performed only one
same step (hold the pipe, move back and forth) right in all sessions; she could not

perform other steps of the skill.

After the first intervention session, participant OA performed 10% correct response
in the first probe session as shown in Figure 4.1. In the second probe session which
done after the second intervention session, there is a big increase in the correct
response rate and she performed 90% correct response in the second probe session.
After the third intervention session, OA improved the percentage of correct steps to
100% in the third probe session and at last following two probe sessions. Thus, she
performed the ability to sweep carpet with a vacuum correctly during all steps. The
desire extent (100%) was reached at least three consecutive sessions, so intervention

sessions were terminated.
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4.2.2 Effectiveness Data of Second Participant KE

The second participant KE's percentage of correct responses during baseline,
intervention, follow-up and generalization sessions are shown in Figure 4.1. Four
baseline sessions were performed before intervention sessions. According to baseline
data, the mean score of KE in sweeping carpet with vacuum is 10%. It means that
she demonstrated averagely 10% correct responses during baseline sessions. She
performed only one same step (hold the pipe, move back and forth) right in all

sessions; she could not perform other steps of the skill.

After the first intervention session, participant KE performed 10% correct responses
in the first probe session as shown in Figure 4.1. In the second probe session that was
done after the second intervention session, KE performed 10% correct response.
After the third intervention session, there is a big increase in the correct response rate
and she performed 100% correct responses in the third probe session and at last two
probe sessions. Thus, she performed the ability to sweep carpet with a vacuum for all
steps correctly. The desire extent (100%) was reached at least three consecutive

sessions, so intervention sessions were terminated.
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Figure 4.1 Three Participants’ Percentage of Correct Actions for the Baseline,

Treatment, Follow-up and Generalization Sessions

4.2.3 Effectiveness Data of Third Participant BG

The third participant BG's percentage of correct responses during baseline,
intervention, follow-up and generalization sessions are shown in Figure 4.1. Five
baseline sessions were performed before teaching a skill of sweeping carpet with
vacuum by educational tablet applications. According to baseline data, the mean
score of BG in sweeping carpet with vacuum is 10%. It means that she demonstrated
averagely 10% correct responses during baseline sessions. She performed only one
same step (hold the pipe, move back and forth) right in all sessions; she could not

perform other steps of the skill.
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After the first and second intervention session, participant BG performed 10%
correct responses in the first and second probe session. After the second intervention
session, she did not come to rehabilitation center for one session as shown in Figure
4.1. In the third probe session, she performed 10% correct responses. After the fourth
intervention session, there is a big increase in the correct response rate of participant
BG. She improved the percentage of correct steps to 90% in the fourth probe session.
Finally, after the fifth intervention session, she performed the ability to sweep carpet
with a vacuum for all steps (100%) correctly in the fifth probe session and at last two
probe sessions. The desire extent (100%) was reached for at least three consecutive

sessions, so intervention sessions were terminated.
4.3 Maintenance and Generalization Data

Research problem related to maintenance examines if educational tablet application
contribute to sustain daily living skill (sweeping carpet with vacuum) for individuals
with ID after the one, three and four weeks from the last intervention probe. The data

about the persistence of the newly learned skill is showed in Figure 4.1.

Three participants (OA, KE, BG) complete all tasks (100%) correctly in three
follow-up sessions. The skill of sweeping carpet with vacuum consists of ten steps;
participants complete all steps of the skill without any help and it shows that
participants sustain the newly learned skill after the intervention process. For this
reason, it can be said that instruction with educational tablet applications to

individuals with ID is successful in terms of maintenance.

In terms of generalization, three participants (OA, KE, BG) performed the sweeping
ability 100% accuracy levels by using different tools (vacuum cleaner and carpet) as
seen in Figure 4.1. Therefore, it can be said that participants are able to generalize

the newly learned sweeping skill to different tools.
4.4 Reliability Data

In this part, inter-observer reliability data, procedural fidelity data and inter-coder

reliability data are presented:
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4.4.1 Inter-observer Reliability Data

In order to assess the reliability of the coding, at least two different researchers must
code the same body of content. Inter-observer reliability refers to the extent to which
two or more independent observers agree on the coding of the content of interest
with an application of the same coding scheme. Observers are researcher itself and 3
year experienced special education teacher graduated from department of
psychology. 30% of all different type sessions are randomly selected and inter-
observer reliability data is collected from these sessions. In this part, “consensus /
[consensus + dissensus X 100]” formula is used to calculate the inter-observer
reliability. The inter-observer reliability data in single-subject research is expected to
be at least 80% (Tawney & Gast, 1984). The consensus between two observers was

at 100% for all participants and all session types as shown in Table 4.2.

Table 4.2 Inter-observer reliability data for each participant and session

Baseline Probe Sessions Follow-up Generalization

Sessions (during Sessions % Sessions %

% Intervention)%
Participant OA 100 (1)* 100 (2) 100 (1) 100 (1)
Participant KE 100 (1) 100 (2) 100 (1) 100 (1)
Participant BG 100 (2) 100 (2) 100 (1) 100 (1)

*the number of sessions calculated as 30% of total session number

4.4.2 Procedural Fidelity Data

The purpose of the procedural fidelity is to determine the suitability of actual practice
to intended practice. Procedural fidelity data is calculated for each different type of
sessions (probe sessions, intervention sessions, follow-up and generalization
sessions). Approximately %30 of all session types are selected randomly and coded
according to "Procedural Fidelity Checklist " (Appendix G and Appendix H).
Procedural fidelity is calculated by using "Observed Practitioner Behaviour / Planned

Practitioner Behaviour x 100" formula (Billingsley, White, & Munson, 1980).

Procedural fidelity Data for Probe Sessions: 3 sessions with first participant (OA), 4
sessions with second participant (KE) and 5 sessions with third participant (BG), in

total 12 baseline sessions’ data was collected. The number of probe sessions done
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during intervention process are respectively as follows: 5 sessions with first
participant (OA), 5 sessions with second participant (KE) and 7 sessions with third
participant (BG) in total 17 intervention probe sessions. Totally 29 probe sessions
data were collected and 9 sessions (calculated as 30% of total probe sessions) are
selected randomly and procedural fidelity analyze is done. Procedural fidelity data

shows that practitioner performed the probe sessions with 100% accuracy level.

Procedural fidelity Data for Intervention Sessions: 3 sessions with first participant
(OA), 3 sessions with second participant (KE) and 5 sessions with third participant
(BG), in total 11 intervention sessions’ data was collected. 4 sessions (calculated as
30% of total intervention sessions) are selected randomly and procedural fidelity
analyze is done. Procedural fidelity data shows that practitioner performed the

intervention sessions with 98% accuracy level.

Procedural fidelity Data for Follow-up Sessions: 3 sessions with first participant
(OA), 3 sessions with second participant (KE) and 3 sessions with third participant
(BG), in total 9 follow-up sessions’ data was collected. 3 sessions (calculated as 30%
of total intervention sessions) are selected randomly and procedural fidelity analyze
is done. Procedural fidelity data shows that practitioner performed the follow-up

sessions with 100% accuracy level.

Procedural fidelity Data for Generalization Sessions: 1 generalization session was
realized with each of all three participant (OA, KE, BG), in total 3 generalization
sessions’ data was collected. 1 session (calculated as 30% of total generalization
sessions) are selected randomly and procedural fidelity analyze is done. Procedural
fidelity data shows that practitioner performed the generalization sessions with 100%
accuracy level.

Table 4.3 Procedural fidelity data for all sessions

Probe Intervention Follow-up Generalization

Sessions Sessions Sessions Sessions
Total session number 29 11 9 3
Evaluated session number 9 4 3 1
(calculated as %30 of total
sessions)
Procedural fidelity Data (%) 100 98 100 100
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Finally, procedural fidelity results show that actual practice is suitable to intended
practice for all sessions as shown in Table 4.3. Intervention, probe, follow-up and

generalization sessions’ process steps are applied as previously defined.

4.4.3 Inter-coder Reliability Data

In order to assess the reliability of the interview coding two different researchers
coded the interview transcript. Researchers are experienced in coding and they are
working as research assistant in university. Firstly, they limited the inter-coder
reliability test to a sample of the body of content; they coded only one question of
interview together. They determined the rules and they decided that each question
can be main-theme and important statements of teachers for each question can form

sub-themes.

According to these predetermined rules, two researchers coded all interview
transcripts. Then themes and subthemes were compared and reliability coefficients
were calculated. Reliability coefficients can be used to assess how much the data
deviates from perfect reliability. In the literature review, there is no consensus on a
single ‘best’ coefficient to test the inter-coder reliability (Lombard et al., 2004).
Percent agreement was used in this study. The agreements between coders were

100% for themes, 91% for sub-themes.
4.5 Social Validity Data

Educational SCV tablet application used in the intervention sessions for individuals
with ID is examined in this part. Teachers’ satisfaction level about SCV tablet
application and their views about SCV application and educational usage of tablets
are collected. Survey findings and interview data are presented in table 4.4, 4.5 and
4.6 as social validity data. Teachers’ satisfaction level about the SCV application has
the highest average points (4.77) (see Table 4.4). All teachers think that students
have a good time with the SCV application and all of teachers want similar products
to be developed. They give highest points (5.0) to these statements. On the other
hand, effectiveness theme get the lowest score (4.12). Teachers give the lowest point

(3.2) to “Knowledge level of SCV application is very easy for my students.” In
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interviews, teachers state that difficulty level of application is suitable for students

with ID.
Table 4.4 Mean of Teachers’ Satisfactions about the SCV application
Overall
Themes Items Mean Mode
Mean
SCV application can be used easily in the classroom 438 s
and at home.
Controllability  Information organization of SCV application is not 46 s 4,47
confusing.
SCV application can be controlled easily. 4 5,4
Understanding to SCV application does not take so 38 s
much time of my students.
Learnability Learning to use of SCV application is easy. 4.4 4 4,20
Steps of SCV application can be understood easily by 44 A
students.
SCV application is useful for my students. 4,8 5
Knowledge level of SCV application is not very 44 A
difficult for my students.
Knowledge level of SCV application is very easy for 32 5
Effectiveness my students. 4,12
My students develop the prior knowledge with the SCV 42 5.4
application.
My students develop the tablet skills with the SCV A A
application.
My students like the SCV application. 4,8 5
SCV application attracts my students’ attention. 4,8 5
My students want to use SCV application again. 4,6 5
SCV application is not boring, so my students complete 48 s
Satisfaction the application. 4,77
My students have a good time with SCV application. 5 5
I want similar products to SCV application to be s s
developed.
I suggest the SCV application to teachers and parents. 4,4 5
Visual design of the SCV application is suitable for 44 A
students.
Design 4.4
Sound quality of the SCV application is suitable for 44 A

students.
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Table 4.5 Teachers’ views about educational usage of tablets

Theme Sub-theme Teachers' statements
My experiences about usage of tablets for educational purposes are...
"Sometimes, we use mobile-phones with touch screen instead
of tablets. We use basic addition and subtraction games or
) ) literacy applications." "I use my mobile-phone for activities
e Mobile phone (with ) o
) such as educational games or painting." "For example, we
touch screen) instead ) ) ]
download illustrations of fruits on our phones and try to make
Experience of tablet ] ) o
slide from them. It takes lots of time; applications such as
SCV are useful for us." "I use mobile-phone instead of tablet
for teaching colors, numbers."
e Computer instead of "We use computers instead of tablets for teaching colors,
tablet numbers and painting."
e No experience "I have never used tablets before."
I want/ do not want to use tablets in my lessons, because...
"I would like to use tablets in my lessons, because they can
increase the children's attention and keep the attention for
) longer time. Despite the fact that it could be hard to keep
e Draw attention, keep i i . .
) some students with special educational needs in the classroom
attention for long . i . .
) for ten minutes, they can study much longer time with devices
time
such as tablets." "Large -screen tablets can be attractive for
Attitude - o
our students. If tablet size is close to the TV screen size, it can
be better for students, they can see more comfortable."
o Already use mobile "I would like to use tablet, but I'm already using my mobile-
phone phone."
) "I think that many things will be done with tablet in the future.
e Wish that tablets ) o
o However, if tablets exist in all classes and we have an
exist in all classes i i i i
opportunity to study with them in our lesson, it can be better."
I want/ do not want to take training about educational usage of tablets, because...
"If we take tablet training about how we can be more
Training e To be useful for beneficial to our students, of course it can be better." "It
about students provide effective learning environment for individuals with
Educational special needs."
Tablet "I would like to take tablet training, because I could vary my
Usage e Learning activities learning activities for students."

are varied
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Table 4.5 (Continued)

e Have not opportunity
to practice with

students

"I took a course about material design in college, I took
training about tablets, but I had no opportunity to practice
tablet with students. So, training about tablets would be good

for me."

e Insufficient number

of tablet application

"Our institution doesn't provide any training about tablets,
since there is no sufficient number of tablet applications for
special education. If application number is enough, we want to

take training."

e Facilitate teachers'

work load

"It facilitate teachers' work load."

Perceived

Easiness

Tablet usage in lessons can be easy/ difficult, because....

e Because of individual
differences, it is easy
for some students,

difficult for some

"Unfortunately, difficulty and ease terms would change
according to every student in special education field. Each
student has individual differences. For example, it is easy to
use tablet for schoolchildren such as OA. They can learn
many things about tablets very easily. I think that tablets are
beneficial for them." "It can be changed according to student,

but almost all students like to use it."

e Can be adapted after

a few easy exercises

"It isn't difficult and complex. When they first meet with this
device, they behave shyly. But after a short adaptation

process, they can be able to use tablet easily."

e Computers are more
complicated than

tablets.

"We can use telephone and tablet by putting them on table; I
think they are very usable, and easy to use. When we compare
tablets with computers, it can be said that using tablet is easier
than using computer. Because of touch screen, tablets are
easier. While using computers, students have to press buttons
and move mouse. This is more complex for students with
special needs." "Formerly, we studied with computers, but it is

more difficult to study with computers than tablets."

e Providing focus

"Tablets don't force the student to learn a new skill or
communicate, already tablets draw their attention."
"Especially touch screen property of tablets attracts attention

of children with special needs."
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Table 4.5 (Continued)

My institution does not provide tablets to use in lessons, as an alternative/ because...

"We have not tablets, but we use our own mobile-phones to
e Personal mobile
teach new skills, concepts such as sounds of animals or
phone with touch ] ] ]
o colors." "Sometimes, we use our mobile-phones in lessons. I
Institutional screen . . . o )
use it for drawing attention or giving reinforcement."
Support

"Now, there is no institutional support because the number of
e Insufficient number  available applications for special education field is not
of tablet applications enough. Even if tablets are provided for teachers, we can't find

available application for executing on tablets."

Teachers' views about tablet usage in education were categorized under five themes
as following: (1) Experience (2) Attitude (3) Training about tablet usage (4)
Perceived easiness (5) Institutional support (Table 4.5).

(1) Teachers have no experiences about usage of tablets for educational purposes.
They expressed that they generally used their personal mobile phones (with touch
screen) instead of tablets. One teacher stated that he/she used computers for teaching
colors and numbers. They generally used mobile phones and computers to teach
concepts (mathematical, literacy, fruits, colors etc.).

(2) Teachers' attitudes about tablet usage for educational purposes are very positive.
They stated that they might use tablets to increase attention of students and keep
attention for longer time. They wish that tablets exist in all classes in future.

(3) Special education teachers want to take training about educational tablet usage,
because they want to vary their learning activities. One teacher took training about
tablets in graduate education but they had no opportunity to practice with them. In
addition, teachers expressed that there are no sufficient number of tablet applications
for special education students.

(4) Teachers expressed that perceived easiness term can change according to every
student, since each student has individual differences. Tablet usage is not difficult
and complex, after a short adaptation process, they can get used to tablet easily.
Teachers compared computers and tablets in terms of easiness, they stated that
computers are more complicated than tablets, because while using computers,

students have to press buttons and move mouse. It is more complex for students with
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special needs. Tablet usage in lessons can be easy, because it provides focus. Tablets

do not force the students to learn a new skill; already students' attention is attracted.

(5) Special education rehabilitation center in which study carried out does not

provide tablets to use in lessons. One of teachers who work also in management team

expressed that there is no institutional support because the number of available

applications for special education field is not enough. For this reason, teachers

alternatively used their own mobile phones with touch screen instead of tablets for

drawing attention or giving reinforcement.

Table 4.6 Teachers’ views about the SCV tablet application

Theme Sub-theme

Teachers' statements

SCV tablet application is/isn't effective / instructive, because....

e  Visual / audio
content is

presented together

"SCV application is instructive for our students because visual
content of application is suitable for their level of knowledge. I
think it is successful at teaching new skill." "This application
provides audio and visual stimuli such as cartoons, so it draws
attention of children." "Visual information presented from
tablet is more effective than orally presented information." "I

think it is effective because of visual content."”

Effectiveness . . . . . S—
"I think learning new information by making practice is more
e Practice based . . . . .
functional and rational, this method (by doing oneself) is
(real materials ) ) ) )
J effective for our students." "It is very effective to make practice
use
with real materials in the learning process"
e Training of daily "It is an effective and useful tool for teaching daily living skills
living skill to our students."
e Ideal for female . o .
"Especially, it is effective for female students."
students
SCV tablet application is /isn't useful, because....
e Increases the ) o ]
) "Students also gain new technologic skills by using tablets."
technologic skills
"I think it develops the skill of focus." "Technological devices
e Increases the time .
such as tablets, phones are already draw the attention of student.
of focus ] o ) )
Usefulness Using these devices in lessons increases the focus time."

e Develops motor

skills

"I think that it is useful for developing motor skills because it
offers an opportunity to make practice with real materials.
Practice based learning is useful for students, they don't forget

easily."
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Table 4.6 (Continued)

Supports self-

confidence

"Student can do this task independently, after learning process.
To be able to do task own self increases their self-confidence."
"Their parents don't give opportunity for them to sweep carpet
or similar tasks at home, because they don't trust them and they
don't think their child's capacity sufficient for this task. So when
students can do this task like their family members, they think
that themselves are sufficient individuals, their self-confidence

increase. "

Saves time of

teacher

"For some students, it is useful to save time of teachers."

Parents willing to
daily living skill

training

"Parents would like to take a training of daily living skill for
their child." "Parents are willing to that their children gain this

type of skills."

Helps to transfer/

generalize

"The most important problem of our students is trasfer and
generalization. They learn something but they can not
generalize to other belongings. Tablets provide the opportunity
to demonstrate the different varieties of the same material to

students.

Enjoyment

SCV tablet application is /is not enjoyable, because...

Different method

"Students enjoyed very much. Especially OA was very happy,
she asked you to me when you were away. This method is
different from the method they used to. They studied with tablet

accompanied by teachers that is very interesting for them."

Increased
concentration /

sense of wonder

"Application increased their concentration." "It attracted
students' attention by reason of being an unusual lesson." "It

increased the sense of wonder."

Students are
happy to do task
independently

"Students like application very much; to be able to do
something independently increases their self-confidence. We
observed happiness and excitement in the eyes of children."
"Children were pleasant to do task independently. They think
that there were no difference between themselves and their
mother/sister, they can do similar tasks which always their

mother/sister done.
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Table 4.6 (continued)

SCV tablet application is easy/difficult, because...

Learning the use
of application is

easy

"According to me, it is easy to learn. Especially, OA start to use
tablet alone, she can stop and replay the application." "It is easy
to use tablet and application, even student can stop/replay
application itself." "It doesn't take too much time to learning the

use of application."

Suitable for

children who have

"Difficulty level is suitable for children who have prerequisites

) prerequisites behaviors."
Easiness .
behaviors

e FEasy method/ "It is easy for students to watch application visually and both to
easy after a few apply with real materials. After the first practice, they adapted
practice the course."

e It was difficultto  "In pilot study, it was difficult to understand that they have to
gather not to be gather not to swept belongings placed on the carpet, because
swept belongings  there weren't exactly the same belonging with application.
placed on carpet  According to me, it is an insignificant detail, learning the whole
(in pilot study) sweeping process is more important."”

I would /would not like to use SCV application in the future, because....

e Enjoyable, Useful, "I want to use this type of applications. These are enjoyable and
Interesting interesting, although these are useful for our students."

"Some skills are gained more quickly with tablet than other
methods. Tablet application can be used to ensure familiarity

e Fast data transfer ) )

about skill to student. However, I can show the whole of skill
with the tablet application quickly."
) ) "I can use this type of applications for support their visual
) e Visual and audio o )
Attitude memory." "I want to use SCV application, because visual and

(Future use)

support

audio supports together facilitate their learning process."

Save time of

teacher

"Visual presentation of information with tablet is better than
only verbally presented information. Tablet could help to save

time of teacher."
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Table 4.6 (Continued)

SCV tablet application's some properties need to be changed are...

Teaching the parts
of vacuum one by
one (in pilot

study)

"Teaching the names of vacuum parts one by one was not
suitable for DS (participant in pilot study); I said that during
pilot study. Since, learning names of parts is more difficult than
learning whole skill. Motor skills are more easily learned than
cognitive skills. You already remove that part from the

application in the main study."

Properties

Gathering not to
be swept
belongings placed
on carpet (in pilot

study)

"According to me, gathering not to be swept belongings placed
on carpet screen must be removed from the application.
Because sweeping operation should be taught with the most

basic principles at first.

need to be

changed

No need to change

"May be, it is a good application, there is no parts need to be
changed." "I like the application; I can't see any part need to be
changed. Also, parents like the application and students found a

different learning environment."

Only hand is seen
during sweeping
(could be seen the
body of the

character)

"During the sweeping operation it seems just hands, body of
character doesn't appear. May be, body of character seem

completely would be better."

Teachers' views about SCV tablet application were categorized under six theme as
following: (1) Effectiveness (2) Usefullness (3) Enjoyment (4) Easiness (5) Attitude
(future use) (6) Properties need to be changed (Table 4.6).

(1) In terms of effectiveness, most of special education teachers stated that SCV
tablet application is effective since visual and audio content is presented together in
application such as cartoons. Therefore, it draws student's attention. However, they
added that it is very effective to make practice with real materials. Using SCV

application is an effective method to teach a daily living skill especially for females.

(2) Special education teachers expressed that SCV tablet application is useful,
because students gain new technological skills and tablets increases students' limited

focusing time. Some teachers stated that SCV application helps to develop motor
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skills of students. In addition, to be able to do task independently increases their self-
confidence. Their parents do not give opportunity for them to sweep carpet or similar
tasks at home, So when students can do this task independently like their family
members, they think that themselves are sufficient individuals, their self-confidence

increase. Another useful aspect of SCV application is that it saves time for teachers.

(3) Special education teachers stated that SCV tablet application is enjoyable, since
this is a different method and interesting for them. It increases the sense of wonder
for students with special needs. In addition, students are happy to do task

independently.

(4) Special education teachers stated that SCV tablet application is easy, because
difficulty level of application is suitable for children who have prerequisite
behaviors. In addition, they expressed that learning the use of application is easy.
One teacher who participated pilot study said that it was difficult to gather not swept
belongings placed on carpet. This step of the skill was removed after pilot study.

(5) In terms of attitude, all teachers in the study told that they would like to use SCV
application in the future. Teachers found this application enjoyable, interesting and
useful for their students. They explained that some skills are gained more quickly
with tablet compared to traditional methods, moreover visual and audio support
together facilitate special students' learning process. In addition, it helps to save

limited time of teachers.

(6) Special education teachers expressed some properties need to be changed. Firstly,
teachers said that teaching the names of vacuum parts one by one was not suitable for
students (in the pilot study). In addition, another teacher said that gathering not to be
swept belongings placed on carpet screen must be removed from the application (in
pilot study). These two properties were changed after pilot study. Some of teachers

said that there is no parts need to be changed in application.
4.6 Usability Data

SCV application developed within the scope of OZTEK project is examined in terms

of usability. Effectiveness, efficiency and satisfaction terms of usability are analyzed
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for this purpose. In this section, pilot version of SCV application and new version of

SCV application developed after pilot study are compared and analyzed broadly.

After the pilot study, according to the observations and suggestions of special

education teachers, some changes were made in SCV tablet application. In the old

version of the application, there were two main sections: "Parts of vacuum cleaner"

and "Sweeping carpet". The main change is that "parts of vacuum cleaner" section,

which told the names of parts, is removed. In addition, another important change is

done in the "Sweeping carpet" section. These changes are told broadly in Table 4.7.

Table 4.7 Changes in SCV Application Used in The Pilot Study

Screen No  Changes

1. Screen: It starts with the sound "Let's start to sweep carpet with vacuum cleaner".
"We have learned materials" part of sound was removed. Bear, pencil and
money pictures, which placed on the carpet as background picture, were
removed.

2. Screen:  There was no change in the screen of pulling the plug from the socket.

3.Screen  There was no change in the screen of plug in. Only, changes were made in the
sound because the sound was repeated.

4. Screen The screen of checking belongings not to be swept placed on the carpet was
removed completely.

5.Screen  The screen of gathering belongings not to be swept was removed completely.

6. Screen  The screen, which shows to press the power on button, was changed. It was
zoomed to power on button and the sound "there is a round sign on the power
on button" was added. The power-on button was introduced in this section.

7.Screen  There was no change in the screen, which showed to hold the pipe of vacuum
cleaner.

8. Screen The screen of starting to sweep from the edge of carpet was removed
completely.

9.Screen  There was no change in the screen of moving the pipe of vacuum back and
forth.

10. Screen  The screen, which shows that dusty places should be swept more carefully,
was removed completely.

11. Screen  The screen which shows that it should be ensured that floor brush touch the
carpet was removed completely.

12. Screen  There was no change in the screen, which shows that all carpets can be swept
in this way.

13. Screen The screen, which shows that it should be ensured that no dusty place
remains, was removed completely.

14. Screen  The screen, which shows that the remaining dusty places should be swept
again, was removed completely.

15. Screen  The screen, which showed to press the power off button, was changed. It was
zoomed to power off button and the sound "there is a round sign on the power
off button" was added. The power-off button was introduced in this section.

16. Screen  In the unplugging from the socket screen, the part of sound which "I did, you

try it" was cropped.
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Table 4.7 (Continued)

17. Screen In the screen of introducing the power cord plug, the function button, which
used for wrapping cord, was zoomed and the sound "Plug symbol is placed on
button" was added.

18. Screen  There was no change in the screen, which shows that sweeping is finished, let
us put the vacuum cleaner to its own place.

In terms of effectiveness, participants' achievement level according to skill steps of
pilot version and new version of SCV application and general success rate for two
version of application are analyzed. The data about effectiveness of educational

tablet application is presented in Table 4.8, Table 4.9, Table 4.10 and Table 4.11.

Table 4.8 Participants' success level according to steps of skill in Pilot Study (Before
Changes in Application) - Effectiveness data

Steps Probe Session Numbers of Participants
DS DS DS |IG IG IG
1 2 3 1 2 3
1. She/he can recognize/show the vacuum cleaner. + / / + / /
2. She/he can recognize/show the body of vacuum cleaner. - / / - / /
3. She/he can recognize/show the power on/off button. - / / + / /
4. She/he can recognize/show the power cord and power cord + / / - / /
1;)Fusglie/he can recognize/show the button to rewind cord. - / / - / /
6. She/he can recognize/show the pipe. - / / - / /
7. She/he can recognize/show the floor brush. - / / - / /
8. She/he can recognize/show the inhalant pipe (handle part). - / / - / /
9. She/he can show the socket in the room. + + + + +
10. She/he can pull the power cord from the plug. + + + + + +
11. She/he can plug in the power cord. - + + + + +
12. She/he can control/gather belongings not to be swept . - / / - / /
13. She/he can press the power-on button. - - + + + +
14. She/he can hold the pipe. + - + + + +
15. She/he can sweep carpet by moving the pipe back and - + + + +
forth.
16. She/he can press the power-off button. + - + - - -
17. She/he can unplug the power cord. + - + - +
18. She/he can press the button to rewind cord. - - + - +
Percentage 44 33 100 | 44 89 89

"-": Not completed; "+": Completed successfully; "/": Not measured
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According to Table 4.8 and 4.9, step numbers of SCV skill are decreased together
with changes in application. In the pilot version of the application, there are two
main sections which "Parts of vacuum cleaner" and "Sweeping carpet". "Parts of
vacuum cleaner" section was removed in the new version of tablet application.
Moreover, some unnecessary steps from sweeping section were removed. Since, pilot
study data indicates that although participants learned the sweeping skill, they had
difficulties to show the parts of vacuum cleaner. Participants in pilot study could not
match names and real parts of vacuum. However, when they studied with the tablet
application, they could match the picture shown in tablet and real object (part of
vacuum). For example, participants could not show the floor brush or pipe when their

names were said, but they were able to use floor brush or pipe properly.

Table 4.9 Participants' Success Level According To Skill Steps in Main Study (After
Changes in Application) - Effectiveness Data

Steps Probe Sessions of Participants
OA OA OA |KE KE KE |BG BG BG BG BG
1 2 3 1 2 3 1 2 3 4 5

1. She/he can pull the power cord n n ) ) n ) ) ) n n
from the plug.
2. She/he can show the socket in 4 . ) ) " ) ) ) + 4
the room.
3. She/he can plug in the power 4 . ) ) " ) ) ) + 4
cord.
4. She/he can press the power-on N N ) ) N ) ) ) N N
button.
5. She/he can hold the pipe. ) * + - - + - - - + +
6. She/he can sweep carpet by

. . + + + + + + + + + - +
moving the pipe back and forth.
7. She/he can press the power-off N N ) ) N ) ) ) N N
button.
8. She/he can unplug the power 4 " ) ) N ) ) ) N +
cord.
9. She/he can press the button to 4 " ) ) N ) ) ) N +
rewind cord.
10..She/he can move the vacuum ) n ) ) N ) ) ) n +
on its own place.
Percentage 10 90 100 |10 10 100 |10 10 10 90 100

"-": Not completed; "+" : Completed successfully
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Table 4.10 Differences in Baseline Sessions' Success Rate between Pilot Study and Main

Study (Effectiveness)
Before Changes in Application (Pilot Study) | After Changes in Application (Main Study)
Code of # Baseline % Correct Code of # Baseline % Correct
Part. Sessions Responses Part. Sessions Responses
DS 1.Baseline 6 OA 1.Baseline 10
DS 2.Baseline 33 OA 2.Baseline 10
DS 3.Baseline 22 OA 3.Baseline 10
IG 1.Baseline 28 KE 1.Baseline 10
IG 2.Baseline 33 KE 2.Baseline 10
IG 3.Baseline 28 KE 3.Baseline 10
KE 4.Baseline 10
BG 1.Baseline 10
BG 2.Baseline 10
BG 3.Baseline 10
BG 4.Baseline 10
BG 5.Baseline 10
Mean: 25 Mean: 10

# : Number of ; % : Percentage of

Table 4.11 Differences in Probe Sessions' Success Rate between Pilot Study and Main Study

(Effectiveness)
Before Changes in Application (Pilot Study) After Changes in Application (Main Study)
Code of  # Probe Sessions % Correct Code of  # Probe Sessions % Correct
Part. after Intervention Responses Part. after Responses
Intervention
DS 1. Probe 44 OA 1. Probe 10
DS 2. Probe 33 OA 2. Probe 90
DS 3. Probe 100 OA 3. Probe 100
IG 1. Probe 44 KE 1. Probe 10
IG 2. Probe 89 KE 2. Probe 10
1G 3. Probe 89 KE 3. Probe 100
BG 1. Probe 10
BG 2. Probe 10
BG 3. Probe 10
BG 4. Probe 90
BG 5. Probe 100
Mean: 66.5 Mean: 49.1
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All participants' general success rate in probe sessions, which realized after each
intervention session are presented in Table 4.11. General mean of pilot study (66.5%)
is higher than general mean of main study (49.1%). Since, participants are already
more successful in baseline sessions of pilot study (25%) than main study (10%) as
shown in Table 4.10. Although, participants' intellectual disability level are similar
between pilot study and main study, the basis reason of this difference is that "parts
of vacuum cleaner" section is placed in the application which is used in the pilot
study. In the pilot study, participant already knew the names of some parts of
vacuum cleaner (such as plug, socket etc.) when they started the baseline sessions, so

their baseline success rate is higher than main study.

Table 4.12 Differences in Time of Intervention Sessions between Pilot Study and Main

Study (Efficiency)

Before Changes in Application (Pilot Study) After Changes in Application (Main Study)
Code of # Intervention Time of Code of # Intervention Time of
Participant Sessions Intervention | Participant Sessions Intervention

Sessions (min) Sessions
(min)
DS 1.Intervention 11.30 OA 1.Intervention 6
DS 2.Intervention 10 OA 2.Intervention 6.23
DS 3.Intervention 6.13 OA 3.Intervention 4.55
IG 1.Intervention 13.41 KE 1.Intervention 5.40
IG 2.Intervention 8.15 KE 2.Intervention 5.36
1G 3.Intervention 8.20 KE 3.Intervention 5.40
BG 1.Intervention 10
BG 2.Intervention 6.19
BG 3.Intervention 6.08
BG 4 Intervention 5.05
BG 5.Intervention 5
Mean: 10 Mean: 6.42
#: Number of

As indicated in Table 4.12, there is a significant advance in the mean spent time for
intervention sessions after pilot study. While participants in the pilot study completed
intervention sessions in averagely 10 minutes, after changes in application most of
the participants in main study completed intervention sessions in averagely 5-6
minutes. In the main study, only one participant (BG) completed the first
intervention session in 10 minutes. It took time for her to get used to the application
because she had shy and timid characteristic features. After BG got used to the
process, she completed the intervention sessions in 5-6 minutes like other

participants. In addition, the amount of time spent for the intervention sessions
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decreased for each student. For example, first intervention session of DS was 11.30
minute, second one was 10 minute and last intervention session was 6.13. Similarly,
other participants' time spent for intervention sessions decreased too. Therefore, this
is an important efficiency result, after participants got used to the tablet application,
the amount of time spent for intervention sessions decrease. This achievement can be
beneficial for participants with limited attention time. Finally, efficiency data shows
that changes in the tablet application decreased a significant amount of time spent for
intervention. It is very important for individuals with ID who are able to focus
attention for a limited time, also for teachers who need to spend less time for one

student's training.
4.7 Summary of the Results

Results are presented in five titles: effectiveness, maintenance and generalization,
reliability, social validity and usability data. According to effectiveness data, all three
participants performed averagely 10% correct responses during baseline sessions.
They performed only one same step (hold the pipe, move back and forth) right in all
sessions; they could not perform other steps of the skill. After three intervention
sessions, OA and KE performed all steps of sweeping carpet with a vacuum correctly
(100%). BG learned the skill completely (100%) after five intervention sessions.
After the second intervention session, BG did not come to rehabilitation center for
one session. Therefore, she might have forgotten the newly learned knowledge and

she had to attend more intervention sessions than other participants did.

According to maintenance data, three participants (OA, KE, BG) complete all tasks
(100%) correctly at one, three and four weeks after intervention sessions. It shows
that participants sustain the newly learned skill after the intervention process. In
terms of generalization, three participants (OA, KE, BG) perform the sweeping

ability with 100% accuracy levels by using different tools (vacuum cleaner and

carpet).

In order to assess the inter-observer reliability, two different observers coded
participants’ response for 30% of all session types (baseline, probe, follow-up and

generalization). The consensus between two observers was 100% for all participants
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and all session types. Procedural fidelity data shows that practitioner performed the
probe, follow-up and generalization sessions with 100% accuracy level and
intervention sessions with 98% accuracy level. In order to assess the reliability of the
interview coding two different researchers coded the interview transcript. The

agreements between coders were at 100% for themes, at 91% for sub-themes.

According to social validity data, teachers’ satisfaction level about the SCV
application has the highest average points (4.77). All teachers think that students had
a good time with the SCV application and all of teachers want similar products to be
developed. (5.0). Teachers' views about tablet usage in education were categorized
under five themes as following: (1) Experience (2) Attitude (3) Training about tablet
usage (4) Perceived easiness (5) Institutional support. Teachers' views about SCV
tablet application were summarized under six theme as following: (1) Effectiveness
(2) Usefulness (3) Enjoyment (4) Easiness (5) Attitude (future use) (6) Properties
need to be changed.

Usability of two version of the SCV application (pilot version and main version) was
examined in terms of effectiveness, efficiency and satisfaction. Effectiveness data
shows that after the intervention sessions, general mean of pilot study (66.5%) is
higher than general mean of main study (49.1%). Participants are already more
successful in baseline sessions of pilot study (25%) than baseline sessions of main
study (10%). For both versions, general difference between baseline and intervention
sessions is almost 40%. Thus, there is no significant increase in terms of
effectiveness. However, efficiency data shows that changes in the tablet application
decrease the significant amount of time spent for intervention (it decreases from 10
minutes to 5-6 minutes). In addition, time of intervention sessions decreases for each
participant. After participants got used to the tablet application, the amount of time
spent for intervention sessions decreases and it can be beneficial for participants with
limited attention time. Another factor of usability is satisfaction. Satisfaction data
was presented as a social validity data. All special education teachers explain

positive views about tablet usage and application.
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CHAPTER 5

DISCUSSION AND CONCLUSION

The aim of this dissertation is to provide a research-based guidance about successful
mobile technology integration in special education field to administrators, decision
makers, teachers and key stakeholders who work in special education field. More
specifically, the present study examines the effectiveness of interactive tablet
applications designed on daily living skills for individuals with ID, and determine if
there is an increase in the success level of individuals with ID. Furthermore, it is
explored that whether the persistence of these newly learned skills is protected at
one, three and four weeks after training finished. In addition, the generalization of
this skill with different tools is examined. Finally, social validity and usability issues
about the educational tablet application are explored from the perspective of special
education teachers. By doing this study, it is aimed to shed light on the successes and
challenges encountered in the process of mobile technology integration in special

education field.

A single-case research design was performed in the scope of this dissertation study.
SCRD is not a case study approach; it is a quantitative experimental research
approach. One of the most common SCRD is the multiple-baseline design. Multiple-
baselines across subjects design was used as single case research. In addition, five
kinds of data were collected: effectiveness, reliability, social validity, maintenance
and generalization, and usability. Finally, both qualitative and quantitative structured

data, which require parallel analysis techniques, were used together.
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To summarize, results show that (1) using educational interactive tablet application
to teach a daily living skill for individuals with ID is (a) effective, (b) after 1, 3 and 4
week from the intervention, individuals with ID sustain the newly learned skill
successfully, (c) also they are able to generalize this new skill to different vacuum
cleaner and carpet, (2) teachers of individuals with ID reported positive views about
the social validity of study, (3) Changes made in pilot version of SCV application

revealed positive results in terms of usability.
5.1 Effectiveness of SCV Application

Three participants (OA, KE and BG) who have similar disability type, disability rate,
IQ level, age, gender and socioeconomic status exhibited similar correct responses
and similar effectiveness data. All participants responded 10% of all steps correctly
in all baseline sessions (before intervention). They performed only one same step
(moving pipe back and forth) correctly; they could not perform other steps of skill.
Their previous experience about vacuum cleaner may have a significant effect on this
result. Because, they saw their parents while they were moving pipe of vacuum back
and forth at home. They have no experience about how vacuum cleaner starts to

work.

After baseline sessions, intervention sessions started. Probe sessions and intervention
sessions were continued until three consecutive probe sessions meet the 100%
criteria. OA and KE learned to sweep carpet with vacuum (meet the 100% criteria)
after three intervention sessions similarly. BG learned to sweep carpet with vacuum
after five intervention sessions. It is thought that there are two main reasons for long
and numerous intervention sessions of BG: (1) after the second probe session, BG
did not come to rehabilitation center for one session. So, she might have forgotten
the newly learned information, and other reason is that (2) BG is a shy girl as a
character property, so it takes time to get used to training with the tablet a bit more

compared to others.

The current effectiveness data supports previous studies suggesting the effectiveness
of educational mobile technology usage in improving the skills (academic,

communication, employment, leisure and transitioning skills etc.) of individuals with
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special education need (Fernandez-Lopez et.al, 2013; Van Laarhoven et al.,2009;

Burke et al.,2010; Kagohara et al.,2011; Cihak et al, 2010; Flores et al.,2012).

Similar studies about mobile technology usage in improving daily living and
employment skills of students with special needs are presented. Van Laarhoven et al.
(2009) used 1Pods for developing daily living skills (cleaning the bathroom, mopping
the floor/ emptying garbage and cleaning kennels) for 17 years old male with 1p36
Deletion syndrome and intellectual disability. The results suggest that the use of an
iPod, involving video and audio prompting tools, is effective for increasing task
completion capability for daily living skills. Burke et al. (2010) gave fire safety
training to six participants with ASD by using iPods. They suggest that a cueing
system, which is presented by an iPhone and an iPod Touch was an effective form of

prompting an employment setting.

The effectiveness results of studies about mobile technology usage in improving
communication skills of students with special needs are summarized. Kagohara et al.
(2010) study with a 17 years old boy with autism to use an iPod Touch to request
snacks. This study suggested that using iPod-based speech generating device (SGD)
was effective in shaping the participants' response topography. Similarly, van der
Meer et al. (2011) aimed at teaching three individuals with developmental disabilities
to request snacks and toys using an iPod touch. The study showed that using an iPod
based SGD to request snack and toy was successful for teaching two of three
participants. Kagohara, van der Meer et al. (2012) studied with two students with
developmental disabilities to name educationally relevant pictures by using iPod
touch and iPad. It is suggested in the study that they can successfully participate in a
picture naming exercise by using an iPad an iPod touch as a SGD. Van der Meer,
Didden et al. (2012) stated that using iPod based SGD was effective in teaching
targeted manual signs and SGD responses to three of four students, whereas one
child only learned to use the SGD. van der Meer, Kagohara et al. (2012) told that all
four children learned to use the picture-exchange system and the iPod touch, only
two also learned to use manual signs. van der Meer, Sutherland, et al. (2012) stated

that three of the four children showed a preference for using the iPod Touch.
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The effectiveness results of studies about mobile technology usage in improving
leisure skills of students with special needs are summarized. Hammond et al. (2010)
aimed to teach three participants with intellectual disabilities how to watch a movie,
listen to music and look at pictures on a iPod Nano. The results of the study suggest
that video modeling delivered on a laptop was an effective method for teaching
individuals with ID to operate iPod Nano for leisure activities. Kagohara (2011)
aimed to teach three students with ID to operate an iPod Touch to watch movies.
Results showed that video modeling delivered on an iPod Touch was an effective in
teaching to operate an iPod touch to watch movies. In another study, Kagohara et al.
(2011) intended to teach three students with ID to play music on an iPod Touch. The
results suggest that video modeling can be an effective teaching procedure for

teaching students with ID to operate an iPod to play music.
5.2 Maintenance and Generalization of Newly Learned Knowledge

Follow-up sessions were carried out for measuring maintenance in this study. Three
participants (OA, KE, BG) complete all tasks (100%) correctly in three follow-up
sessions. It shows that participants sustain the newly learned skill after intervention
sessions. Researcher met with DS (participant of pilot study) again during the
implementation process of main study. After the pilot study, it passed approximately
four months. Despite the long time passed over interventions, DS complete all tasks
correctly. It shows that participants did not forget sweeping with vacuum after

intervention finished.

In generalization sessions, three participants (OA, KE, BG) complete all tasks
correctly by using different vacuum cleaner and different carpet. It shows that
participants are able to generalize the newly learned skill to different tools. They may

sweep their carpet with their own vacuum cleaner.

Similarly, van Laarhoven et al (2009) stated that student with Deletion syndrome and
ID protected the newly learned daily living skill (cleaning the bathroom, mopping the
floor and cleaning kennels) using an iPod at 10-week follow-up session. Performance
remained at 89% correct. It shows that use of an iPod to teach a daily living skill

provides sustainable knowledge. In addition, Burke et al. (2010) presented that
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performance (fire safety training by iPod) remained high during follow-up sessions

and generalization sessions.

Overall, this dissertation study provides evidence that educational tablet applications
can be successfully utilized within educational programs targeting daily living skills

for individuals with intellectual disabilities.
5.3 Reliability of the Study

In this study, three types of reliability data were collected. These are inter-observer
reliability, procedural fidelity and inter-coder reliability data. Inter-observer
reliability data shows that two independent observer agreements were 100%. There
was no doubt lived during the coding. Since, steps are clear and different from each

other. Observer could code each step easily.

Procedural fidelity data shows that actual practice was carried out conveniently to
intended practice. Researcher performed all sessions with almost 100% accuracy

level. Only intervention sessions were carried out with 98% accuracy level.

In order to assess the reliability of the interview coding two different researchers
coded the interview transcript. The percent agreements between coders were 100%

for themes, 91% for sub-themes.
5.4 Social Validity of the Study

In this part, three types of data were presented as following: teachers' satisfaction
survey about SCV application, teachers' view about educational tablet usage and
SCV application. Teachers' satisfaction factor about the SCV application is quite
fine. All teachers think that students have a good time with SCV application and they
want to use similar products to SCV application to be developed. Controllability and
design factors of the SCV application also won the appreciation of teachers. They
think that this application can be used easily in the classroom and at home, they think

that it is useful for students.
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Teachers' views about educational tablet usage are asked. They stated that almost no
teacher have used tablets with educational purpose in lessons. They used their
personal mobile phones instead of tablets. Mobile phones are generally used for basic
games and painting. Despite their little experience, their attitudes to tablets are very
positive. They want to use tablets in their lessons, because they stated that tablets
could increase the children's attention and keep their attention for longer time.
Similarly, Fernandez-Lopez and colleagues (2013) stated that the use of electronic
devices and multimedia content increases their interest in learning. However, special
education teachers expressed that they want to take training about educational usage
of tablets. Because they want to vary their learning activities with students, they

think that it would be useful for their students.

In addition, special education teachers stated about perceived easiness of tablet usage
in education that difficulty and ease terms could change according to every student in
special education field because of individual differences. In addition, they said that
after short adaptation process, students were able to use the tablet easily in
everywhere (at school, home etc.). Correspondingly, many sources in literature
explained that the special need students can learn anytime and anywhere with the
help of the mobility of these devices (Fernandez-Lopez et al., 2013). Teachers
compared computers and tablets in terms of convenience for students with ID. They
said that using tablet is easier than using computer because of their touch screen
feature. While using computers, students have to press buttons and move mouse.
This is more complex for students with special needs. Finally, institutional support
was asked them, their institution does not provide tablets to use in lessons, as an
alternative they use their mobile phones. One teacher as the director of the institution
said that there is no institutional support because the number of available
applications for special education field is not enough. Even if tablets are provided for

teachers, they cannot find enough available application for executing on tablets.

Teachers' views about the SCV application are asked. They said that SCV application
is effective since it provides audio and visual stimuli such as cartoons, so it draws
attention of children. According to Leroy and De Leo's (2013) Microsoft research
about visualization property of mobile devices, picture-based communication helps
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many children with moderate or severe autism to compensate their limited verbal
skills. Also in this study, special education teachers said that it is very effective for
students with ID to make practice with real materials in the learning process.
Teachers found SCV application very useful; it helps to increase students'
technologic skills and time on focus. However, SCV application helps to develop
motor skills and support self-confidence. Being able to accomplish tasks by
themselves increases their self-confidence and independences. In literature, a mother
shares her experience of how an iPad change the life of her son with Autism. After
spending time using iPad, his mother notice signs of independence in her son. He
was able to do something, which he previously could not; also, his violent behaviors

were decreased with the help of the iPad (Harrell, 2010).

Teachers stated that SCV application is useful to save time for them. Teachers
expressed their opinions about enjoyment aspect of SCV application such that
students enjoyed using the tablet application because it is a different method and very
interesting for them. Correspondingly, Lopez, Fortiz and Garcia (2009) pointed out
that the use of mobile technologies and multimedia increases the interest of students,
helping them to learn while they are entertaining. According to teachers, learning the
use of application is easy for students with ID. They added that easiness term change
according to each student with special need because of their individual differences.
So, in the case of students with special needs, learning exercises should be
individualized in order to meet their special needs (Lopez et al, 2009). Their attitudes

are very positive; they would like to use SCV application in the future.
5.5 Usability of SCV application

Usability results are very important for designing better applications with good user
interface features for individuals with ID. In the field of special education, the
instructional features of tablet applications have been emphasized and considered as
critical factors to improve the skills of students with intellectual disabilities (Seo &
Bryant, 2009). Beyond the instructional features, the user interface design features of

computer programs are also critical because the instructional features can be
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effectively delivered depending on how the interface of programs is designed (Seo &

Woo, 2010).

Usability results give important information about effectiveness, efficiency and
satisfaction. Some changes were made in some screens of SCV application after the
pilot study. Two version of SCV application (pilot version and main version) are
compared according to usability components (effectiveness, efficiency and

satisfaction).

Participants' success level in skill steps are analyzed as effectiveness data for main
study and pilot study. Percentage of correct steps increased at same rate in both
study. Average percentage of baseline sessions for pilot study 25% increased to
66.5% after intervention sessions. Similarly, average percentage of baseline sessions
for main study 10% increased to 49.1% after intervention sessions. An amount of
increase for both is approximately 40%. There is no significant difference between
two versions in terms of effectiveness. The learning of students is similar with both
version of application. However, Seo and Woo (2010) conducted the usability study
to assess whether the interface of Math explorer was well designed for students with
LD to facilitate their mathematical word problem solving performance. According to
results of the study, the critical user interface design features in computer programs
would be essential for facilitating the learning of students with LD (Seo &Woo,
2010).

Participants' time to complete the intervention sessions were calculated for pilot
version and main version of SCV application. While participants in pilot study
completed intervention sessions in averagely 10 minutes, after changes in application
most of the participants in main study completed intervention sessions in averagely
5-6 minutes. There is a significant advance in terms of the mean of spent time for
intervention sessions after changes in SCV application. Efficiency data shows that
changes in the tablet application decrease the significant amount of time spent for
intervention. It is very important for individuals with ID who can be able to focus
attention for limited time, also for teachers who have a limited lesson time with

them. Teachers can teach only main and important steps for sweeping skill.
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Similarly, Pennington and colleagues (2010) stated that the use of computer-assisted
instruction required minimal instruction time; this is critic in that many young
children with autism may not have the prerequisite skills to engage in instructional
activities for long periods of time. However, changes in SCV application decrease
the workload of teachers, since unnecessary steps are removed and step numbers

decrease.

Satisfaction results about SCV application also showed that teachers like this
application and they want to use this application and similar products in their lessons.
Teachers stated that SCV application is an effective tool for special education
students since it has visual and audio support; it is more effective than orally
presented information. Teachers explained the benefits of SCV application as
following: increases the technologic skills by using tablets, increases time of focus,
develops motor skills, supports self-confidence, saves time of teacher and parents are

willing.

Finally, as Clark (1983) pointed out in his media research, the tablet is not a factor
that improves students' learning, but it is only a medium to deliver instruction. The
instructional principles and features embedded in the tablet application are critical
factors closely related to students' positive outcomes (Clark, 1983). Instructional
features of tablet applications should be improved and personalized for students with

special needs.
5.6 Responses of Research Questions

Research Question 1: Does the educational tablet application contribute to learn daily

living skills for individuals with ID?

Effectiveness results show that educational tablet application designed to teach
sweeping carpet with vacuum cleaner for individuals with ID is effective. Baseline
sessions were performed before intervention sessions. In baseline sessions, the
correct response percentages of all participants were 10%. After intervention
sessions, three participants with ID of main study and two participants with ID of

pilot study performed the ability of sweeping carpet with vacuum all steps correctly.
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OA and KE learned the skill after three intervention sessions, and BG learned after
five intervention sessions completely. Therefore, it can be inferred that educational

tablet application contributes to learn daily living skills for individuals with ID.

Sub-question 1.1: How is the persistence of the newly learned skill at one, three and

four weeks after training finished?

The persistence of the newly learned skill is protected at one, three and four weeks
after training finished. All participants of the study performed to sweep carpet with
vacuum 100% correctly at one, three and four weeks after training finished. For this
reason, it can be inferred that instruction with the tablet application for individuals

with ID is successful in terms of sustainability.

Sub-question 1.2: How is the generalization of the newly learned skill in different

tools?

All participants of the study can generalize the skill of sweeping carpet with vacuum
to different vacuum cleaner and different carpet. Therefore, it can be concluded that

participants are able to generalize the newly learned sweeping skill to different tools.

Research question 2: What are the usability issues of educational tablet application

for individuals with ID in terms of effectiveness, efficiency and satisfaction?

According to usability results, educational tablet application was investigated in
terms of effectiveness, efficiency and satisfaction. Application updated after the pilot
study. The number of steps and time of application decreased after the changes.
There was no significant difference between two versions of tablet application
(before pilot version and after pilot version) in terms of effectiveness. However,
efficiency data shows that changes in the tablet application decrease the significant
amount of time spent for intervention. It is very important for individuals with ID
who can be able to focus attention for limited time, also for teachers who have a
limited lesson time with them. Also, after participants got used to tablet application,
the amount of time spent for intervention sessions decrease in itself for each

participant and it can be beneficial for participants with limited attention time.
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According to teachers' views about SCV application and observation of researcher,
all participants with ID like the tablet application and enjoy when they are using
tablet application. Tablet application attracts their attention and keeps their attention
for longer time in lesson. Visual and audio content of the application help to attract
their attention. One teacher stated, "To be able to do something independently
increases their self-confidence. We observed happiness and excitement in the eyes of

children." Reactions of individuals with ID are very good to tablet application.

Research Question 3: What are the views of special education teachers about the
utilization of educational tablet application? What is the graded rate of special

education teachers’ satisfaction about educational tablet application? (Social validity)

According to graded rate of teachers' satisfaction, their satisfaction about the SCV
application has the highest points. All teachers gave highest points to statements
which students have a good time with the SCV application and all of teachers want

similar products to be developed.

Five special education teachers' views about tablet usage and SCV application were
taken via interviews. Despite of the fact that teachers have never used tablets with
educational purpose in their lessons, their attitudes to tablets are very positive. They
want to use tablets in their lessons. According to teachers’ views about SCV tablet
application, (1) in terms of effectiveness, most of special education teachers stated
that application is effective since visual and audio content is presented together, also
it is very effective to make practice with real materials. (2) Special education
teachers expressed that SCV tablet application is useful, because students gain new
technological skills, motor skills and tablets increases students' limited focusing time
and their self-confidence. Another useful aspect of SCV application is that it saves
time of teachers. (3) Special education teachers stated that SCV tablet application is
enjoyable, since this is a different method and interesting for them. (4) Special
education teachers stated that SCV tablet application is easy, because difficulty level
of application is suitable for children who have prerequisite behaviors. (5) In terms
of attitude, all teachers in the study told that they would like to use SCV application

in future. Teachers found this application as enjoyable, interesting and useful for
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their students. (6) Special education teachers expressed some properties need to be
changed for pilot version of application. Those properties were changed after pilot

study. Some of teachers said that there is no parts need to be changed in application.
5.7 Novelty of the Study

This study is one of the few studies in which mobile technologies are used for special
education field in Turkey and is pioneering with the aspect of using tablet application

to teach daily living skills to individuals with ID.

Sweeping carpet with vacuum cleaner is a daily living skill that requires a student to
stand up and actively move. With the help of mobility and flexibility features of
tablets, the students continued the training while standing up and keeping the
position without interruption. Especially, individuals with ID having problems with
moving quickly and focusing benefited from training with tablet application.
Furthermore, mobility feature of tablets can gain more importance in the context of
daily living skills requiring more movements like floor cleaning (needs to go to bath

and come back to the room).

Another advantage of this study is that the tablet application used in the study is
developed according to the needs of special individuals under the supervision of
special education experts and instructional technologists in the scope of the
TUBITAK supported project. In this study, the tablet application was updated
according to the results of usability test and heuristic evaluation, and was enhanced
in terms of efficiency and satisfaction. This study reveals that there is a need for

tablet applications, which are well-designed and meet needs of special students.

One of advantages of the study is that it decreases workload of special education
teachers and it allows students study independently from location and time. In the
traditional education methods, sweeping carpet with vacuum cleaner skill can be
taught to the student by the teacher demonstrating how it is done, but this needs more
time and effort. The tablet application used in the study decreased the workload of
the special education teachers and the time needed for education. This is an

important advantage for students spending limited time in the rehabilitation center.
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Furthermore, the parents of the students can be allowed to access the tablet

application to continue education after school time and free from location.
5.8 Practical Implications for Special Education Teachers/ Practitioners

The results of the study reveal several practical implications for individuals who
work in special education field. Special education teachers/ practitioners can teach
the skill of sweeping carpet with vacuum by using tablet application in their lessons.
While using application, it is recommended to follow these steps (Turkish version is

also presented in Appendix N):

(1) The application is suitable for students who met the following requirements:
(a) ability to follow simple verbal instructions (sentences consist of minimum
five words), (b) directing attention to an event for least 10 minutes, (c) ability
to imitate motor skills, (d) ability to use hands and fingers, (e) ability to point
out the answer by using his/her finger or to answer verbally (f) absence of

any physical dysfunction or health condition.
(2) Practitioner should remove distracting stimuli from the environment.
(3) Practitioner should tell the subject to be studied.
(4) Practitioner should give the sign of attention before start to watch application.

(5) Practitioner should display the corresponding scene from tablet for each step
of skill. Step by step principle is suggested for training sessions. If students
watch all steps nonstop from beginning to end, they can forget the first step of
the skill during practice. So, it is recommended that each step of skill is

displayed from tablet and perform it after watching.

(6) Practitioner should attract attention of student if attention distributed during

watching application.

(7) Practitioner should give the corresponding instruction for each step of skill
after watching corresponding scene. It should be asked to perform the each
step.
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(8) Practitioner should wait the response range.

(9) If student give correct answer, practitioner may give reinforcement to student.
If student give wrong answer, practitioner should express “Got Wrong” as
error correction and return student to former position. In addition, practitioner
should display the same scene again from tablet. If student do not give
response, practitioner should return student to former position and display the

same scene again from tablet.

Practitioner should repeat this process until all steps of skill finished. According to
results of the study, after three consecutive training sessions, it is expected that
students with ID have learned the skill of sweeping carpet with vacuum by using

tablet application.
5.9 Limitations of the Study
Limitations of the study were listed in this section:

(1) This study was investigated with only three participants with ID. Intervention
was carried out to teach only one skill (sweeping carpet with vacuum). This
situation may affect the external validity or generalization of the study
negatively. There is a need for studies, which investigate the effectiveness of
method and different tablet applications with different students who have
different type of disability to improve different kind of skills

(communication, academic, leisure, another daily living skill etc.).

(2) To measure performance of participants, probe sessions are designed by using
“single opportunity” probe procedure. In this procedure, if participant make
an error on the first step of the skill, the session is terminated. “Single
opportunity” probe condition has advantages for decreasing error level but it
does not give an opportunity to perform all steps. It is possible that the
student is simply unable to perform the first step of the task analysis, but can

perform some or even all subsequent steps (Gast & Ledford, 2010).
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5.10 Suggestions and Implications for Future Research

Mobile devices are becoming more powerful, less expensive, and more ubiquitous.
However, there is a lack of study about effectiveness of mobile devices in the special
education field. Especially, studies, exploring effectiveness of mobile devices
(tablets, smart phones etc.), producing new applications according to usability guides
for individuals with special needs and innovative instruction methods for special

students to be administrated might be priority topics of research in this context.

Success in learning to use technological devices seemed largely to depend on the use
of well-established instructional procedures and instructional applications. Due to a
limited number of studies addressing the user interface design of tablet applications
for students with ID, several interface design features for students with ID could not
be specified in this study. More studies about usability of tablet applications for

special students are necessary.

Results of this dissertation study show that using interactive tablet applications in the
education of individuals with ID is an effective method to improve their daily living
skills. For this reason, new education environments for students with ID should be
designed with support of innovative technological devices. Rehabilitation centers or
special education schools should support their teachers and students with new

technological devices.

This study was carried out with five individuals with intellectual disability for
teaching to sweep carpet with vacuum cleaner. The effectiveness of method and
different tablet applications can be investigated with students who have different type
of disability to improve different kind of skill (communication, academic, leisure,

another daily living skill etc.).
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APPENDIX A

THE PARENT PERMISSION FORM

Sayin Veli,

Calismay1 yiiriiten Sabiha Yeni, Orta Dogu Teknik Universitesi, Bilgisayar
ve Ogretim Teknolojileri Egitimi Béliimiinde doktora dgrencisi olarak calismaktadir.
Bu doktora tez galismasi Orta Dogu Teknik Universitesi dgretim iiyesi Prof. Dr.
Kiirsat Cagiltay danigsmanliginda yiiriitiilmektedir. Calismanin amaci 6zel egitime

ihtiya¢ duyan bireylere giinliik yasam becerileri 6gretiminde egitsel tablet bilgisayar

uygulamalarinin etkisini arastirmaktir.

Cocugunuz ile periyodik calismalar yiiriitiilecektir. Calisma ¢ocugunuz igin
psikolojik veya fiziksel bir risk tagimamaktadir. Calismaya katilim tamamen
goniilliidiir, calisma siirecinde istediginiz zaman ¢ocugunuzun katilimin
engelleyebilir ve ¢alismay1 birakabilirsiniz. Calisma sirasinda bilimsel degerlendirme
amagh goriintii kaydi alinacaktir. Calismada gizlilik esas olacak, ¢ocugunuzun ismi
hicbir yerde rapor edilmeyecektir. Sabiha Yeni calisma siiresince kendisine

soracaginiz tiim sorulara cevap verecektir.
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Calismaya ya da g¢ocugunuzun katilimima yonelik daha fazla bilgi igin
basvurulacak kisi Sabiha Yeni’dir. Telefon: 0530 5663450 E-posta Adresi:
sabihaakgun@hotmail.com

[lginiz icin tesekkiirler,

Sabiha YENI

Yukarida agiklamasini okudugum c¢aligmaya, oglumun / kizzimin katilimina

izin veriyorum. Velinin:

Kodu: Imzast: Tarih:

Imzalanan bu formu liitfen 6gretmeniniz aracilig1 ile bize ulastirin.
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APPENDIX B

THE DEMOGRAPHIC INFORMATION FORM

Ogrenci Kodu: Veli Kodu:

Ogretmen Kodu:

Yas:

Okula Devam Siiresi:

Yetersizlik Ttirti:

Yetersizlik ~ Diizeyi  (Oziir

orani):

1Q seviyesi:

Ek engel durumu var mi?

Annenin Yast: Babanin Yasti:
Annenin Egitim Durumu: Babanin Egitim Durumu:
Annenin Meslegi: Babanin Meslegi:

Kardes Sayisi:

Kardeslerin Yaslart:

Ailenin Gelir Diizeyi:

RAM’ne geldigi giinler/saatler:

Farkli bir yerden egitim aliyor
mu? Aliyorsa kurum adi ve

sinifl nedir?

Onkosul beceriler Yapabiliyor Yapamiyor

Basit sozel yonergeleri takip edebilme (3-5 kelimelik so6zel |:| |:|

yOnergeleri yerine getirir)
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Dikkatini en az 10 dakika siire ile bir etkinlige yoneltebilme

Motor becerileri taklit edebilme

Ellerini ve parmaklarini kullanabilme

Sorulan soruya isaret ederek ya da sozlii olarak tepki verebilme

Okula diizenli devam etme

Ogretilmesi planlanan beceriyi yapamama

N O O

]| ) ]

Not:
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APPENDIX C

THE REINFORCEMENT FORM

Ogrenci igin tercih ettiginiz pekistirecleri isaretleyiniz.

e N N e N e e e e e N

...) Kraker

...) Kek

...) Seker

...) Kutu siit

...) Biskiivi

...) Meyve Suyu
...) Cikolata

...) Cips

...) Sakiz

...) Meyve

...) Meyveli Yogurt
...) Oyuncak ile Oynama
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APPENDIX D

PROBE, FOLLOW-UP AND GENERALIZATION SESSIONS DATA

COLLECTION FORM

Degerli Uzman,

Hali siipiirebilmek icin gerekli olan becerileri verilmis olan kriterlere gore

degerlendirmeniz beklenmektedir (Dogru, Yanlis, Tepkide Bulunmuyor).

Ogrencinin Kodu:............................ Oturum SayiSLi.....ovviiiiiiiiiiiieeeianans
Ogretmenin Kodu:........................... Baslangi¢ Zamant:.................oociiiiiiii,
Tarih:....ooooi Bitis Zamant:.............oooviiiiiiiiieeea

Hal1 Stiplirme

Sirano | Hedef Davranis Dogru Yanlig Tepkide
Bulunmuyor

1 Odadaki prizi gosterir.

2 Fig kablosunu ¢ekerek yuvadan ¢ikarabilir.

3 Fisi prize takabilir.

4 Ac¢ma diigmesine basabilir.

5 Hortumu tutma yerinden tutabilir.

6 Hortumu ileri geri hareket ettirerek siipiirebilir.

7 Kapatma diigmesine basabilir.

8 Fisi prizden g¢ekebilir.
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Fisi sarma diigmesine basarak fisi yuvaya toplayabilir.

10

Elektrikli siipiirgeyi kendi yerine koyabilir.

Toplam
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APPENDIX E

INTERVIEW PROTOCOL FOR THE SPECIAL EDUCATION TEACHERS

Goriistlilen Kisi(ler) : ......oovviiiiiiiiee
GOTlisSmeyi Yapan : .....oovveeiiiiiiieiiieieeneenneannens

Tarih & Saat: ........./......../ 2015 & ...... . .......

GOrlisme SUIesi : ...o.oovvviiiiiiii e
Goriismenin Yapildigi yer : ......ooooiiiiiiiiee e

Merhaba,

Bu calismanin amaci egitsel amagli tablet bilgisayar uygulamalarinin zihinsel engelli
ogrencilerin glinliilk yasam becerileri kazanmalarindaki etkililigini ortaya koymaktir.
Oncelikle goriislerinizi benimle paylasmay1 kabul ettiginiz igin tesekkiir ediyorum.
Bu konudaki diisiinceleriniz ve goriisleriniz ¢alisma icin biiylik 6nem tagimaktadir.
Baslamadan 6nce bazi noktalar1 vurgulamak istiyorum. Yapacagimiz goriisme sadece
aragtirma amacli kullanilacaktir. Bu ¢alisma sonucunda olusturulacak dokiimanlarda
isminiz dogrudan ya da dolayli olarak kullanilmayacaktir. Aragtirma tamamlandiktan
sonra ilgili analiz, sonug ve tavsiyelerimizi eger isterseniz sizlerle paylasabiliriz. izin
verirseniz gorligmeyi kaydetmek istiyorum. Sizce sakincast var mi? Sormak

istediginiz bir soru var mi1?

Uygulamalar ile ilgili sorular:
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1. Tablet bilgisayar uygulamalarimi ogreticilik ve etkililik acisindan nasil
degerlendiriyorsunuz? Yeni Dbeceriler Ogretmede tablet bilgisayar
uygulamalarinin ige yarayacagini diisliniiyor musunuz?

2. Tablet bilgisayar uygulamalarinin 6zel egitim Ogrencileri i¢in faydali
oldugunu diisiiniiyor musunuz?

3. Tablet bilgisayar uygulamalarin1 kullanirken siz ve 6grencileriniz eglendiniz
mi?

4. Tablet bilgisayar uygulamalarini kullanmak siz ve Ogrencileriniz i¢in ne
kadar kolay?

5. Tablet bilgisayar uygulamalarim1 gelecekte ogretim etkinliklerinizde
kullanmak ister misiniz?

6. Kullandiginiz tablet bilgisayar uygulamalarinin sizce faydali yonleri var
midir? Varsa nelerdir?

7. Tablet bilgisayar uygulamalarinda sizin hoslanmadiginiz yonler var miydi?

Varsa nelerdir?
Tablet bilgisayar ile ilgili sorular:

1. Tablet bilgisayarlar1 6gretim etkinliklerinizde daha 6nce kullandiniz mi?

2. Tablet bilgisayarlar1 gelecekte Ogretim etkinliklerinizde kullanmak ister
misiniz?

3. Tablet bilgisayar kullanmada kendinizi ne derece yeterli hissediyorsunuz?

4. Sizce tablet bilgisayarlarin egitimde kullanimi zor ve karmagik mi?

5. Kurumunuz tablet bilgisayarlarin 6gretim etkinliklerinde kullanilmasini

tesvik ediyor mu?
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APPENDIX F

OBSERVER NOTIFICATION SHEET

Sevgili gozlemci: Bu bilgi formu, gozlemciler arasi giivenirlik ve uygulama
giivenirligi  verilerini toplayacak olan gozlemciye 1s1k tutmasi amaciyla
diizenlenmistir. Bu amagla, gdzlemciye, arastirmada yiiriitilen uygulamalar hakkinda

bilgi sunulmustur.
1- Bu arastirmanin amaclar1 nelerdir?

Bu arastirmada asagidaki sorulara yanit aranmaktadir: (1) Tablet bilgisayar
araciligiyla sunulan uygulamalarin, zihinsel engelli bireylere giinlik yasam
becerilerinin 6gretilmesinde etkili midir? (2) Zihinsel engelli li¢ 6grenciye, giinlikk
yasam becerisi tablet bilgisayar araciligiyla sunulan uygulama ile 6gretilebilirse, bu
becerinin kalicilig1 6gretim bittikten bir, {ic ve dort hafta sonra korunabilir mi? (3)
Tablet bilgisayar araciligiyla sunulan uygulama ile zihinsel engelli bireylere giinliik
yasam becerisi Ogretilebilirse, bu becerinin genellenmesi farkli araglarda saglanabilir
mi? Amagcta ifade edilen, deneklerin beceriyi 6grenmis olmasi beceri basamaklarini

yanligsiz tamamlamasini (%100) gerektirir.

2- Uygulamaci oturumlarda deneklerin dikkatini ¢alismaya yoneltmek i¢in hangi tiir

dikkati saglayici ipucu sunmustur?

Uygulamaci, arastirma stiresince, deneklere "Ekrana bak", "Calismaya hazir misin?"

biciminde kisisel dikkati saglayici ipucu sunmustur.
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3- Uygulamada deneklere sunulan hedef uyaran nedir?

Arastirma siiresince, deneklerle gerceklestirilen baseline, yoklama, 6gretim, izleme
ve genelleme oturumlarinda hedef uyaran olarak “Elektrik stipiirgesi ile haliy1 stiptir”

denilmistir.
4- Ogretim oturumlarinda kullamlan kontrol edici ipucu nedir?

Uygulamada tablet bilgisayar aracilifi ile gergeklestirilen 6gretim oturumlarinda
deneklere "sozel ipucu + model ipucu" birlikte sunulmustur. Tablet bilgisayarda
gorlintliyli izlerken, sozel ipucu olarak orn: "Bu a¢ma diigmesidir" sesinin
verilmesiyle birlikte tablet bilgisayar ekranindaki sunuda yer alan “agma diigmesi”

resmi gosterilerek model ipucu sunulmustur.
5- Arastirmada kullanilan yanit araligi nedir?

Arastirmanin yoklama, dgretim, genelleme ve izleme oturumlarinin tiimiinde yanit

aralig1 4 sn olarak kullanilmistir.

6- Deneklerin dogru ve yanlis tepkilerine hangi davranig sonrasi uyaranlar

sunulmaktadir?
Uygulamada, deneklerin dogru ve yanlis tepkilerine karsilik;

Baseline, yoklama, izleme ve genelleme oturumlarinda deneklerin géstermis oldugu
her dogru tepki, sozlii ifadelerle (Orn.: “Bravo dogru gosterdin”. gibi) siirekli
pekistirme tarifesiyle ve oturum tamamlandiktan sonra rastgele pekistirme tarifesiyle
yiyecek yada oyuncak pekistireci ile pekistirilmistir. Deneklerin yanls tepkilerinde
ise calisma sonlandirilmistir. Denek tepki vermedigi durumda hedef uyaran (ana
yonerge) tekrar sunulmus, yanlis tepki verdiginde ya da tekrar tepki vermedigi
durumda c¢alisma sonlandirilmigtir.  Oturumlar esnasinda dogru ve yanlis

gerceklestirdigi basamaklar arastirmaci tarafindan kayit edilmistir.

Ogretim oturumlarinda ise deneklerin gostermis oldugu her dogru tepki, arastirmaci
tarafindan sozlii ifadelerle (Orn.: “Bravo, Aferin” gibi) siirekli pekistirme tarifesiyle

ve oturum tamamlandiktan sonra yiyecek veya oyuncak pekistireci ile
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pekistirilmistir. Yanlis tepkilerinde ise, hata diizeltmesi olarak “yanlis yaptig1” ifade
edilmis ve “goriintiiniin tekrar izlenmesi gerektigi” soylenmis. Ogrenci Onceki
konumuna geri getirilerek, tablet bilgisayardan goriintii tekrar izletilmistir. [zledikten
sonra hedef uyaran tekrar verilmistir. Ogrenciden tiim basamaklar1 kesintisiz olarak

dogru yapincaya kadar bu siire¢ tekrarlanmistir.

7- Arastirmada kullanilan denemeler arasi siire nedir?

Arastirmanin 6gretim oturumlarinda denemeler arasi siire 4 sn olarak belirlenmistir.
8- Genelleme oturumlari nasil gergeklestirilmistir?

Bu arastirmada genelleme oturumlari, 6nceki oturumlarda kullanilan elektrikli

stiptirgeden farkl bir siipiirge ve farkli bir hali kullanilarak gergeklestirilmistir.
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APPENDIX G

PROBE, FOLLOW-UP AND GENERALIZATION SESSIONS

PROCEDURAL FIDELITY CHECKLIST

Amagc: Bu formun amaci, uygulamacinin uygulamis oldugu yoklama oturumlarini

hazirlanmis oldugu planlarina ne 6l¢iide uygunluk gosterdigini belirlemektir.

Kullanma yonergesi: Bu formda, uygulayicinin gergeklestirmesi beklenen beceri
basamaklar1  “Beceri basamaklar1’” siitununda yer almaktadir. Gozlemci,
uygulamacinin bu basamaklar1 yerine getirip getirmedigini kamera kayindan
izleyerek, uygunsa “Evet” siitununa; uygun degilse “ Hayir” siitununa isaret koymak

suretiyle belirleyecektir.

Ogrencinin Kodu : Gozlemcinin Kodu:
Uygulamacinin Kodu: Tarih :
Oturum No: Toplam Siire:
SN | Beceri Basamaklar1 Evet Hayir
1 Ortami dikkat dagitict uyaranlardan armdirir
2 Arag-gereci kontrol eder
3 Dikkat isaretini verir
4 Ana Yonergeyi verir
5 Ogrenci, ana yonerge verildikten sonra beceri basamaklarmi
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bagimsiz olarak yaparsa,

6 Sozli olarak pekistireg verir (Aferin, Bravo vs.)
Bagimsiz olarak gergeklestirdigi beceri basamaklarini  dlgii
’ aracinda isaretler.
8 Ogrenci, ana yonerge verildikten sonra yanlis tepkiye yonelirse,
9 Caligmay1 sonlandirir
10 Ogrenci, ana yonerge verildikten sonra hig tepkide bulunmazsa
11 Ana yonergeyi tekrar eder.
12 Ogrenciden yine tepki gelmezse uygulamayi sonlandirir.
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APPENDIX H

INTERVENTION SESSIONS PROCEDURAL FIDELITY CHECKLIST

Amagc: Bu formun amaci, uygulamacinin uygulamis oldugu “6gretim oturumlarini”

hazirlanmis olan 6gretim planlarina ne dl¢iide uygunluk gosterdigini belirlemektir.

Kullanma yonergesi: Bu formda, uygulayicinin gergeklestirmesi beklenen beceri
basamaklar1 “Beceri basamaklar1’” siitununda yer almaktadir. Gozlemci,
uygulamacinin bu basamaklar1 yerine getirip getirmedigini kamera kayindan

izleyerek, uygunsa “Evet” siitununa; uygun degilse “ Hayir” siitununa isaret koyarak

belirleyecektir.
Ogrencinin Kodu : Gozlemcinin Kodu:
Uygulamacinin Kodu: Tarih :
Oturum : Toplam Siire:
SN | Beceri Basamaklari Evet Hay1r
1 Ortami dikkat dagitict uyaranlardan armdirir
2 Arag-gereci kontrol eder
3 Calisilacak olan konuyu soyler.
4 Dikkat isaretini verir
5 Becerinin her bir basamagi ile ilgili goriintiiyii adim adim sunar
6 Ogrencinin goriintiiyii izleme esnasinda dikkati dagilirsa, dikkati
ceker.
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7 Her basamak i¢in uygun yonergeyi verir

8 Yanit araligini bekler

9 Ogrenci dogru tepki verirse;

10 Ogrenci, dogru tepki verdiginde sozlii olarak pekistirir.

11 Ogrencinin vermis oldugu dogru tepkileri ilerleme kay1t cizelgesinde
ilgili boliime kaydeder.

12 Ogrenci yanlis tepki verirse,

13 Hata diizeltmesi olarak “yanlis yaptig1” ifade edilmis

14 Ogrenciyi bir dnceki pozisyonuna getirir.

15 Becerinin ilgili basamagi ile ilgili goriintiiyii birkez daha sunar.

16 flgili yonergeyi tekrar verir.

17 Yanit araligini bekler.

18 Ogrenci tepkisiz kalirsa,

19 Ogrenci tepkisiz kaldiginda 6grenciyi bir énceki pozisyonuna getirir

20 Becerinin ilgili basamagi ile ilgili goriintiiyii birkez daha sunar.

21 Ilgili yonergeyi tekrar verir

22 Yanit araligini bekler

23 Becerinin tiim basamaklarini dogru sekilde yapana kadar 6grencinin

vermis oldugu tepkilere uygun sekilde yazili basamaklar1 uygular.
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APPENDIX I

SATISFACTION SURVEY FOR SPECIAL EDUCATION TEACHERS

“Elektrikli Siipiirge ile Hali siipiirme” (EHS) tablet bilgisayar uygulamasini géz oniinde
bulundurarak asagida ki anketi size gore en uygun olandan (Kesinlikle Katiliyorum) en az uygun
olana dogru (Kesinlikle Katilmiyorum) isaretleme yapmaniz beklenmektedir. Samimi ve igten
cevaplarmiz igin tesekkiir ederim.

Sabiha YENI
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ifadeler

Kesinlikle

Katiliyorum

Katiliyorum

Kararsizim

Katilmiyorum

IKesimliKIe

Katilmiyorum

Ogrencim EHS uygulamasini sevdi

EHS Uygulamasi 6grencimin ilgisini gekti

EHS Uygulamasi 6grencim i¢in faydaliyd:

Ogrencim uygulamay1 tekrar kullanmak istedi

EHS Uygulamasii anlamak 6grencimin ¢ok vaktini aldi

EHS Uygulamas sikici oldugu i¢in 6grencim uygulamayi tamamlamadi

EHS Uygulamasinin bilgi diizeyi 6grencim igin ¢ok zorlayiciydi

EHS Uygulamasinin bilgi diizeyi 6grencim i¢in ¢ok kolaydi

Ogrencim daha once 6grendiklerini EHS uygulamasi ile gelistirdi

Ogrencim bu uygulama ile bilgisayar becerilerini gelistirdi

Ogrencim EHS uygulamasi ile hos vakit gegirdi

EHS uygulamasinin benzerlerinden hazirlanmasini isterim

Smifta ve evde ¢ok rahat kullanilabilir

Diger 6gretmenlere ve ailelere de dneririm

EHS Uygulamasinin bilgi organizasyonu karisik degil

EHS Uygulamasi kolay kontrol edilebilir

EHS Uygulamasinin kullanimini 6grenmek kolay

EHS Uygulamasinin gorsel tasarimi 6grenciler i¢in uygun

EHS Uygulamasindaki basamaklar Ggrenciler tarafindan

anlagilabilir

kolay|

Yorum ve Onerileriniz:
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APPENDIX J

OFFICIAL PERMISSION FROM METU
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APPENDIX K

TEACHERS’ VIEWS ABOUT EDUCATIONAL USAGE OF TABLETS

(TURKISH)

Tema

Alt-tema

Ogretmenlerin ifadeleri

Deneyim

Egitsel amacl tablet kullanimu ile ilgili deneyimlerim....

Cep telefonu (dokunmatik

ekranli)

"Bazen tablet bilgisayar degilde dokunmatik ekranl
telefonlarimizi ~ kullaniyoruz. Basit toplama -¢ikarma
oyunlarint veya okuma c¢alisirken kullaniyoruz." "Bazi
aktivitelerde cep telefonumu kullaniyorum mesela egitsel
oyunlar ve boyama yaparken." "Mesela telefonumuza meyve
resimleri indiriyorduk. Ya da iste onu slayta gevirmeye
calistyorduk, o da bizim i¢in bayag vakit aliyordu. Boyle hazir
programlanmis uygulamalar bizim daha ¢ok isimize yarar

tabi.""

Bilgisayar

"Tablet yerine sayilar1 renkleri 6gretmede boyama yapma amagh

bilgisayarlari kullandik."

Tablet deneyimi yok

"Daha 6nce hig tablet kullanmamigtim."

Tutum

Derslerimde tablet kullanmayr isterim/ istemem, ciinkii...

Dikkat ¢ekme, dikkati

uzun siire sabit tutma

"Tablet isterim, ¢iink{i ¢ocuklarin dikkati artiyor ve dikkatini
daha uzun siire sabit tutabiliyorlar. Normalde 6zel egitim
ogrencilerini 10 dk smifta tutmak zor olabiliyorken, tablet gibi
cihazlarla ¢cok daha uzun siire ¢alisilabiliyor." "Biiyiik ekranli
tabletler bizim 6grencilerimiz igin etkileyici oluyor. Oyiizden
biraz daha bilyik ekranli, televizyon ekranina yakin
biiyiikliikte birsey olsa ¢ok daha iyi olur. 6grenci ¢ok daha

rahat gorebilir."
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Zaten cep telefonu

kullanityorum

"Tablet kullanmak isterim ama telefon zaten kullantyorum."

Keske her sinifta tablet

olsa

"{leride cogu seyin tablette yapilacagmi diisiiniiyorum.
Halbuki aslinda imkanimiz olsa da her smifta birer tane tablet

olsa ve o sekilde calisilsa daha iyi olur."

Egitsel amach tablet kullanimu ile ilgili egitim almak isterim/ istemem, ciinkii...

Faydali olabilir

Ogrencilere nasil daha faydali olabiliriz, bunun igin bir tablet egitimi

olsa tabiki daha iyi olur."

Ogretim etkinliklerim

"Ogrencilerle yapacagim etkinlikleri cesitlendirebilmek icin tablet

gesitlenir egitimi almak isterim."
Egitim . ) "Materyal tasarimi diye bir ders almistim tiniversitede iken. benim
Ogrencilerler uygulama
donemimde tepegéz, tablet egitimi vs vardi ama bizim birebir
firsatim olmad1 ) o
ogrencilerle uygulama firsatimiz olmadi. Egitim iyi olur."
"Suan bir egitimimiz yok agikcasi, zaten hazirda 6zel egitim igin ¢ok
Tablet uygulamalar1 programda yok. Olsa zaten egitim almak isteriz. Egitimcilerin
sayisl1 yetersiz derslerini  kolaylastirici, is ylikiini azaltan bir arag, hem de
ogrencilerimizi daha iyi bir 6grenme ortami saglayabiliriz."
Derslerde tablet kullanimi kolaydir /zordur, ciinkii ....
"Ozel egitim alaninda zorluk kolaylik her cocuga gore degisen birsey
) maalesef. Her cocuk bireysel farkliliklara sahip. Ama okula giden
Bireysel farkliliklardan o o ) )
o ¢ocuklar i¢in mesela O.A. gibi kullanimi basit. Cogu seyi ¢ok
6tiirti, baz1 6grenci igin zor, . ) o
kolaylikla Ogrenebiliyor. tabletin onlar i¢in faydali oldugunu
bazilar i¢in kolay . . . . o
diistiniiyorum." "Ogrenciye gore degisir ama dedigim gibi gocuklarin
neredeyse tlimii bunu kullanmaktan hoslaniyor zaten."
"Zor ve karmagik degildi. daha 6nce bu aletle tanismadiklar igin
Birkag basit aligtirma ile
biraz ¢ekimser davrandilar ilk basta, alisma siirecinden sonra
kolay adapte olunur .
Algilanan kolaylikla kullandilar.
"Telefonuda tabletide masanin iizerine koyarak kullanabiliriz, bence
Kolayhk
gayet kullanigh. Bilgisayar ile karsilastirdigimizda tablet kullanimi
Bilgisayar tabletten daha ) o .
¢ok daha kolay dokunmatik oldugu igin, bilgisayarda tusa basmasi
karmagik . ..
gerekecek, fareyi oynatmasi gerekecek daha kompleks bir is onun
icin."  "Onceden, bilgisayarlar ile ¢alistyorduk ama
bilgisayarlar ile ¢aliymak tabletten daha zor."
"Tabletler 6grencileri yeni birseyler 6grenmek igin veya
iletisim kurmak i¢in zorlamiyor, tablet zaten onlarin dikkatini
Odaklanmay1 saglar o ) . ) )
kendiliginden c¢ekiyor." "Ozellikle tabletlerin dokunmatik
olmas1 6zel egitim 6grencilerinin daha gok dikkatini ¢ekiyor."
Kurumsal Calistigim kurum derslerde kullanmamiz icin tablet temin etmiyor, alternatif olarak/
Destek ciinkii....
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Dokunmatik ekranli

kisisel cep telefonlari

"Biz de suanda yok ama biz dokunmatik telefonlarla baz1 davraniglar
kazandirmaya c¢alisiyoruz. Mesela hayvan sesleri olsun, renk
kavraminda olsun az da olsa kullaniyoruz." "Bazen derslerde kendi
telefonlarimizi kullaniyoruz. Telefonu dikkati toplamak i¢in ya

da bazen 6diil olarak derslerde kullaniyorum."

Yetersiz sayida tablet

uygulamasi

"Su an yok. Ciinkii piyasada Ozel egitim Ogrencilerine uygun
kullanima hazir fazla program yok. Alt yapr olsa bile program temin

edemeyecegiz."
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APPENDIX L

TEACHERS’ VIEWS ABOUT THE SCV TABLET APPLICATION

(TURKISH)
Tema Alt-tema Ogretmenlerin ifadeleri
SCV tablet uygulamasi ogretici/ égretici degil ciinkii.....

Ogreticilik/Etkililik

"Gorsel olmasi, gorselin onlarin diizeyinde olmasi
bence gayet Ogretici. Beceri 0Ogretmede ise
yarayacagini diisiiniiyorum." " Bu uygulama ¢izgi film
Gorsel/isitsel icerik gibi ¢ocugun hem goziine hem kulagina hitap ettigi i¢in
sunuluyor cocuklarn ilgisini ¢ekiyor." "Tablette gordiigi bilgiler
gorsel oldugu igin bizim konusarak verdigimiz
bilgilerden ya da talimatlardan ¢ok daha etkili oluyor."

"Gorsel oldugu icin faydali oldugunu diisiiniiyorum."

"Yaparak- yasayarak Ogrenmek zaten ¢ok daha

Uygulama temelli mantikli ve iglevsel, 6gretici bir yontem oldugunu
diisiintiyorum."

Ginliik beceri egitimi "Cocuklar icin giinliikk becerilerin 6gretiminde yararlt

sunuluyor oldu."

Gergek malzemeler "Birebir pratik yaparak, ger¢ek yasamdan bir

kullaniliyor malzemenin kullanilmasi ¢ok etkili oluyor."

Ozellikle bayan

"Ozellikle bayanlar i¢in etkili oldu.
ogrenciler igin ideal

Faydahhik

SCV tablet uygulamasi faydali / faydal degil ciinkii...

Teknoloji kullanim "Teknolojik ara¢ geregleri kullanmada da beceri

becerisini arttirir kazaniyorlar"

) ) "Dikkat becerilerini de gelistirdigini disiiniiyorum."
Dikkati arttirir o
"Ayrica tabletler telefonlar zaten cocuklarin dikkatini
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¢ekiyor."

"Uygulama imkani sundugu i¢in Ogrencilerin motor
~__ Dbecerilerini gelistirmeleri acisindan faydali buldum."

Motor becerileri gelistirir ) )
"Yaparak yasayarak Ogrenmenin Ogrencilere faydasi

olacaktir."

"Ogrenci 6grendikce o gorevi bagimsiz yapabilecektir,
bu da 6zgiivenini arttirir." "Evde kimse onlara birgey
siplirtmemistir  ¢ilinkii hem yeterli bulmuyorlar
Ozgiiveni destekler kapasitelerini  hem gilivenmiyorlar ama burada
yaptirildigr i¢in onlarin hosuna gitti. Biz de yeterli
biriyiz ki bize siiplirtme yaptiriliyor diye diisiindiiler,

Ozgiivenleri artt1."

Ogretmene zaman "Bazi 6grenciler igin derste zaman kazanma agisindan

kazandirir da faydalidir."

) ) "Veliler, ozbakim becerileri Ogretilmesini istiyor."
Veliler giinliik beceri . o o
S ) "Veliler de =zaten g¢ocuklar1 ig¢in bu becerileri
egitimi ile ilgili istekli
kazandirmak istiyorlar."

"Bizim &grencilerimizin en bilyiikk sorunu transfer ve
Transfer/genellemeye genelleme. Birseyleri 6greniyorlar ama tiim esyalara
yardimci olur genelleyemiyorlar. Tablet bilgisayarda ayni materyalin

farkli gesitlerini gosterme imkani sagliyor."

SCV tablet uygulamas eglencelidir/ eglenceli degildir, ciinkii...

"Eglendiler kesinlikle. 6zellikle O.A. ¢ok mutlu oldu.

Siz gelmediginiz zaman bile sizi sordu. Alisik
Farkli bir yontem

olduklarindan farkli bir yontemdi, 6gretmen esliginde

kurcaladi ugrasti, zihnini mesgul etti."

Dikkat ¢ekici "Konsantrasyonunu arttirdi." "Dikkatlerini ¢ekti"
Eglence Merak duygusunu arttird "1.\./[erak duygusu olustu."
"Ogrencilerin hosuna gitti bayag, bagimsiz bir sekilde
birilerinin ona i§ yaptirmasi Ozgiivenlerini arttirdi
Bagimsiz is acikgasi.  Gozlerindeki o  heyecani, mutlulugu
yapabilmekten mutlu gozlemledik c¢ocuklarin. Bagimsiz sekilde bir is
oldular yapmak cocuklarin ¢ok hosuna gitti. Cilinkii orada
annesinden, ablasindan bir farki kalmadi, herkesin
yapabildigi bir isi onlarda yapabildi"
SCV tablet uygulamasi kolaydir/ kolay degildir, ciinkii...
Kolayhk Uygulamay1 6grenmek "Ozellikle O.A. bir ara kendi durdurup uygulamay:

kolay kullanmaya baglamisti." "Tablet bilgisayar1 ve
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uygulamayr  kullanmak  kolay, hatta  &grenci

uygulamayi kendi durdurup kendi baglatryordu."

Onkosul davranislar
saglayan c¢ocuklar i¢in

uygun

"Zorluk derecesi oOnkosul davraniglart saglayan

ogrenciler i¢in uygundu.”

Izlemek ve ardindan

uygulamak kolay

"Ogrenciler igin hem gérsel olarak izlemek hem de

uygulamak kolaydi."

Fazla vakit almadi

"Uygulamay1 6grenmek fazla vakit almadi."

Hali tizerindeki esyalari
kaldirmak zordu (pilot
caligmada)

"Pilot ¢aligmada halinin iizerindeki esyalart kaldirmak
vs. bunlar biraz sikintili olmustu, birebir ayn1 materyal

olmadig: i¢in algilamakta zorlandi."

Tutum (gelecekte
kullanmak)

SCV tablet uygulmasini gelecekte kullanmak isterim / istemem, ciinkii...

Eglenceli, faydal, ilgi
cekici

"Boyle uygulamalar1 kullanmak isteriz hem &grenciler
icin ¢ok eglenceli, onlarmn ilgisini ¢ekiyor, hem de

onlar i¢in faydali."

Hizli bilgi aktarimi

"Bazi seyler vardir tablet ile daha hizli kazandirilabilir
veya ona goz asinaligi saglamak igin kullanilabilir.
Ayrica  becerinin  biitiiniinii  hizh  bir  sekilde

gosterebilirim."

Gorsel ve isitsel destek

"Gorsel hafizasini desteklemek icgin kullanabilirim."
"Goriintli merkezli bir egitim ve isitsel olmasi onlar

icin ¢ok daha kolaylastirict oluyor."

Ogretmene zaman
kazandirma

"Bir 6gretmenin siirekli bir siipiirgeyi anlatmasi ya da
bir siiplirge resmi gostermesi ile o isin yapilirken
tabletten goriintiilerinin izlenmesi birbirinden ¢ok
farkli. Acikgast tablet daha ¢ok zaman kazandirtyor
aslinda."

Kétii yon

SCV tablet uygulamasinda kotii yada degismesi gerektigini diisiindiigiim seyler...

Tek tek parca isimlerinin
ogretilmesi (pilot

caligmada)

"DS (pilottaki &grenci) igin tek tek parcalarin
Ogretilmesinin ve isimlerinin sdylenmesinin dogru
olmadigim1  diisiiniyordum. zaten o zamanda
sOylemistim, ¢iinkii onlar i¢in tek tek parga 6grenmek
¢ok zor. ama bir biitiin olarak yaptirmak daha mantikli.

Zaten esas ¢alismada o kisimlari ¢ikartmigtiniz."

Hali tizerindeki esyalari
kaldirmak (pilot
caligmada)

"Halmmin iizerindeki esyalari kaldirma kismi (pilot
calismada) cikartilmali bence. Ciinkii temel en ilkel

hali ile siipiirme iglemi dncelikle 6gretilmelidir."

Degismesi gereken yer

yok

"Bence giizel bir uygulama, degismesi gereken bir yeri

yok." "Hos olmayan bir yon yoktu aslinda. Velilerin
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¢ok hosuna gitti, cocuklar da ¢ok degisik bir 6gretim

ortami bulmus oldu"

"Siipirme islemi sirasinda karakterin sadece kollari
Siiptiriirken sadece el ) o .
) goriiniiyordu, bedeni yoktu. Hayali biri siipiiriiyor gibi
goriinmesi (beden o o )
o goriiniiyordu, kisinin bedeninin tamaminin goriinmesi
goriinebilirdi) i
saglanabilir."

156



APPENDIX M

EQUIPMENTS USED IN THE STUDY

Tablet

Ever Eojind Exper EasyPad P10AN
Ekran biiytikligi: 10.1 ing
Coklu dokunmatik ekran

Islemci: Nvidia Tegra 2 islemci

Isletim Sistemi: Android 2.2

Pil omru: 7,5 saat

Agirlik: 750 gram

Video Camera

Sony Digital HD Video Camera Recorder

Goriintii Boyutu: 1920x1080 Full HD 60p with
8.9MP

Optik Zoom: 27x

Dijital Zoom: 32x

Fil modu: 29.8 mm
Objektif: Carl Zeiss Vario Tessar Lens

LCD Boyut: 2.7 ing
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APPENDIX N

PRACTICAL IMPLICATIONS FOR SPECIAL EDUCATION TEACHERS /

PRACTITIONERS (TURKISH VERSION)

Elektrikli siipiirge ile hali sliplirme uygulamasini kullanirken uygulamacilarin/ 6zel

egitim 0gretmenlerinin takip etmesi gereken adimlar agagida sunulmustur:

(1) Uygulama birtakim dnkosul becerileri saglayan 6grenciler i¢in uygundur. On
kosul beceriler: (a) basit sozel yonergeleri takip edebilme (en az 5 kelimelik
climleler), (b) en az 10 dakika boyunca dikkatini bir olaya yoneltme, (c)
motor becerileri taklit edebilme, (d) ellerini ve parmaklarini kullanabilme, ()
sozel olarak veya parmagiyla isaret ederek sorulan soruya cevap verebilme,

(f) herhangi ek bir fiziksel saglik probleminin olmamasi
(2) Uygulamaci eger dikkat dagitici bir uyaran var ise ortamdan kaldirmal.
(3) Uygulamaci, galisilacak olan konuyu 6grenciye sdylemeli.

(4) Uygulamact uygulamay1 izletmeye baslamadan once dikkat isaretini vermeil,

dikkati uygulamaya ¢ekmeli.

(5) Uygulamaci, becerinin her bir basamagi ile ilgili goriintiiyli tabletten
ogrenciye gostermeli. Ogretim oturumlari i¢in “adim adim” prensibi tavsiye
edilmekte. Eger 6grenci uygulamay1 bastan sona kesintisiz olarak izlerse,

uygulama esnasinda becerinin ilk basamagini unutabilmektedir. Bu yiizden,
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onerilen her bir adim ile ilgili goriintiiyii tabletten izledikten sonra ilgili adimi

uygulamasi istenmelidir.

(6) Eger uygulamay1 izlerken dikkat dagilirsa, uygulamaci 6grencinin dikkatini

derse ¢ekmelidir.

(7) Uygulamaci,uygulamanin ilgili sahnesini izlettirdikten sonra her bir adim i¢in

ilgili yonergeyi vermelidir. Her bir adimi 6grencinin uygulamasi istenmelidir.

(8) Uygulamact yanit araligini beklemelidir, yanit aralifi Ogrenciye gore

degismekle birlikte yaklagik 4 saniye olarak hesaplanabilir.

(9) Eger 6grenci dogru yanit verirse, uygulamaci sozlii olarak pekistire¢ verebilir.
Yanlis yanit verirse, “Yanlis yaptin” diyerek hata diizeltmesi yapmali ve
ogrenciyi onceki konumuna geri getirmelidir. Buna ek olarak, ayni1 sahneyi
Ogrenciye tekrar izletmeli. Eger Ogrenci yanit vermezse, uygulamaci
Ogrenciyi Onceki pozisyonuna geri getirmeli ve aymi sahneyi tekrar

izletmelidir.

Uygulamaci bu siireci tiim beceri basamaklar1 i¢in tekrarlamali ve bitene kadar
devam etmelidir. Aragtirma bulgularina gore, ardisik li¢ 6gretim oturumundan sonra
bu uygulamay1 kullanarak 6grencilerin elektrikli stipiirge ile hali slipiirme becerisini

O0grenmis olmasi beklenmektedir.
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