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ABSTRACT

SMART TOYS IN TEACHING OF SOCIAL STUDIES CONCEPTS TO
CHILDR EN WITH INTELLECTUAL DISABILITY

Ekin, Cansu ¢ijdem
PhD, Department of Computer Education and Instructional Technology
Supervisor: Prof . Dr . K¢r kat
June2017,164 Pages

In Turkeyand all around the world, technolegypported learning environments for
children withintellectua disability (ID) havenot yetreachedo a desired poinand
there are limited studies that investigate the effentige of advanced technologies
in teachingsocialstudiesconcepts to childrewith ID. For this purpose, the current
study aims to invegjate the effectiveness of smart toys in teactsagial studes
concepts tochildren with ID. The mentioned smart tayschnology enhanced
learning environmentws/ere developed in the scope of this studg multi-method
research design was used to deteemwhether this study has a positive effect on
teaching social studies concepts to children with In addition childrerd
motivation were analyzed together with thesability of (effective, efficient and
satisfactory) the technology from teach s 6t ofpview. Bix individuals with IDs
and four special education teachers formed the participants of the sTialye
eligible for participation, individuals were expected to meet some requirements such

asthe ability to follow simple verbal instructionsSemi structured interviews were

conducted with special education teachers to understand their opinions about the

smart toy. Four kinds of data were collected, namelifectiveness, reliability, social

¢ a



validity, and usability. According to thaesultsof the analysis ofeffectivenesslatg
smart toys have positive effectin teaching sociastudies concepts to childrevith
ID. Also, interview results revealed thamart tog increased student motivation
andthat smart toy technology developed in thiady waseffective, efficient,and

satisfactory.

Keywords: Smart Toys, Special Education, Play, Individuals withellectual
disability, SingleSubject Design
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CHAPTER 1

INTRODUCTION

This chapter presentke backgroundand the sitement of the problem, the purpose

of the study, itsignificance and the research questions of the study.

1.1Background of the Problem

Impactof technology used in educaii of individuals having IBhasbeen identified

in several studies As Davies, Stock, and Wehmeyer(2004) emphasizedarge
number ofindividuals with IDscan benefitfrom technologyvery effectively by
means of educational development, personal development and increased
productivity,. Ryndak and his colleagues(2008) draw attention d the positive
developments about technology integration to curriculums of special education of
United States of America to create less restricewwironment in education of
disabled individuals Similarly, literature provides evidence about some teldyies

that support and facilitate learning oildren with disabilities (Adam & Tatnall,
2017;Alper & Raharinirina, 2006Hasselbring & Glaser, 200Williams, 2005).

Play has asignificantrole in mental and social developmenft children. (Ariel,

2002; Lindon, 2001Vygotsky, 1967 and bys are indispensable play tool§he
literature provides evidence about toys' positive contribution to the social, physical,
languageand cognitive development of chi&h (Bradley, 1985NuzzoloGomez et

al, 20@2; Sridhar, Nanayakkara & Huber, 201Tpth, 2006) Smart toys are a
technological form of physical toys and have a great potential for individuals who are
in need of special education to improve their cognitive souial skills (Kara, 2015

Yeni, 2015.



Although literature pays attention to the positive effects of using technology in
education ofindividuals with IDs there are a limited number ofstudies as to
integrating new educational technologies or technology enhanced learning
environments nto special education settings. Similarly, Wehmeyer (2006)
emphasized the necessity of educational technology use and individualized
educational programs for those individualdowever, in Turkey, there is also a lack

of technological materials prepared fores@l education This is one of the
problems that this study focuses. ormherefore, this study aims tdesign and
developa newtechnology basedmart toyand examine the effectivenessibfor
special education.

Usability of technology is also so ddal that itaffectsthe quality attributes of the
developed system such &sarnability, satisfactionefficiency, and memorability
Designing technology that is accessible and more usable to individuals with
disabilities can eliminate barriers that fddey them Although literature providd a
great number of studies related witke of technology to support individuals with all
kinds ofdisabilities there has been still a lack of researepardingusability of the
technologies developed fartellectual disabilitycompared with the other groups of
disabled people (Harrysson, 2003Rocha et al. 201 AVilliams et al, 2006) Most

of the usability studies dealt with for visual disabilities iddandani, 2003;
Williams et &., 2006) Therefore, lhis dudy analysesusability of the developed
technologyenhancedearningmaterial, whichs a smart toyor childrenwith ID.

1.2 Statement of the Problem

Despite the fact that, the experts have increasedihgber ofspecial education

services forindividualswith IDsi n r ecent year s, they coul dno
make the offering effectiviraining services and the use of innovative instructional

materials reach to the intended rate ydtifay et al., 2016; Williams, 2005 For

this reasonquality of the present state of education offereddisabledchildren is



guestionable Therearea limited number of studies that investigafectiveness of
technology enhanced learning environment including smart toysamhing social
studies concepts tohildren with ID. Therefore, there is a need to determine the
effectiveness of using technology enhanced learning environment®aghing

mentioned conceptnd motivation othildrenwith ID.

The second problem i®latedto thelack of usable and wellesgnedtechnology
enhanced instructional material fonildrenwith ID (Altinay et al., 2016 Careyet

al., 2005;Williams, 2005. Literature has several smart toy projects, but a limited
number of them are educational and developmédHiala et al 2013;Kara, 201%
Lampe&Hinske, 2007) While technologyenhancedducation has successful results
in literaturefor special individualsthe number of developechnology enhanced

instructional materialfor themarelimited.

The third problem is about teackeviews towards the educational use of smart toys
Especially in Turkey, there is no study related with the educational use of smart toys
in special education This research also aims to understand the viefvspecial
education teachers in Turkegwards the educational use of smart toys.

1.3Purpose of the Study

The main purpose of this studypsoduce key design principles about how to best
integrate smart toys into special education settings. The other important goal of this
study isto investigatethe effectiveness of smart toys on teaching sosfiatlies
concepts and to determine if there is a positive impact on motivatidmnldfenwith

ID. In the study, an educational smart toy system aiming to teacial studies
conceptdo individuals withIDs was developed and useHBinally, usability issues of

the smart toy are eminedin terms of effectivenessfficiency, and satisfaction

from speci al education teachersé point

0 |



1.4 Significance of the Study

In terms of child development, toysmMe great importance in supportitgarning,
cognitive development, enhancing their imagination, and affecting their behaviors
(Butterworth 2014;Karaetal., 2014a Karaetal., 20140. With the development of
technology computer mediated or interactit@ys called@mart toydincreasd their
popularity (TIA, 2015) These technological toys integrdtes physical and virtual
worlds by providing support tomultimedia content Smart toys have more
advantages compare taditional toysby enriching playactivity providing with a
more creative and intactive environment (Kara et aR014b) In addition to these
advantagesmarttoys can be used for educational purpddewever, the number of
educational interactive smart toys developed for speciatatin field is limited
(Patrizia et al., 2009; Prazak et al., 200&pr this reason, amart toysystemwas

developed in the scope of this research.

Developing different instructionale¢hnologies thaare usable for individuals in
special educatioprovides opportunities for them to improve theskills. However,

there has been a lack of empirical data about the usability of smart toys as an
instructional tool (Altinay, 2016; Plowma & Luckin, 2004). Examining the
effectiveness of smart toy will gve valuable information about whether they are

helpful or not for individuals in special education.

According to Malone and Lepper (1987), in designing instructional learning
environmers, toys havesubstantialpotential to increaseintrinsic motivation that
challenge learners to use skills which they waudtlotherwise have wanted to use
Hence smart toyscan be beneficial in motivatinghildren to reach specific goals
Especially, new technologies motivatkildrento join in learning activitiegMarsh

et al, 2005) Electronic toys increase motivation more thaaditional toys by

providing feedbackand reinforcement systenfHsieh, 2008) According to Kara

(2015) , ADesigning plush toys according

t

o

t



themoti vati on of both children and teache
The findings of this research are important in teiwhgleveloping a smart towith

high usability andootential to motivate children

In addition, technology enhance@alnng environments may affedt eac her s 0
motivation in a positive way and decrease their workload, especially for teaching
activities that need multiple repetitions (Yeni, 2Q1%herefore, there is an apparent

need for this studyhat aims to decrease teachewirkloads in teachingsocial

studies concepts

Teachers'intentiors towardstechnology will affecttheir education perspective.
Evenif smarttoys havesuccessful empirical results for education, if the teaother
notfind the developed technologyseful and usable, it would be hard to utilizen

special educatial setting Therefore it is very important tolearn more such

i ndividual sd& per stpyechnologexamineeigtherreseamtly s mar |

Smart toys provide an interactiveaming environmentin which children develop
social,cognitive andbehavioral abilitie{Cagiltay et al., 2014).Thesetoys can be
effective for smart toy based learning environments as cognitive tools (Kara, 2015)
Therefore,this study aims to developreew kind of smart toyhat can be used in
smart toy based learning environment&ducators,schools,or any educational
institutions who want to use smart toys in their learning activities can benefit from

the results of this research.

1.5Research Question

This study aims to find answers to the following research questions:

1. What are the design principles ofsenart toyapplication forchildren with
ID?



2. Do the smart toys have a positive impact on teackowial studiexoncepts
to childrenwith ID?

3. What are the teachersdéd opinions on the im
of children with ID?

4. How usable (effective, efficient and satisfactory) tise smart tog

technology?

1.6 Definitions of Terms

ID (Intellectual Disability)

According to Hammill (887),1 D i s described as i s a ter
heterogeneous group of disorders manifested by significant difficulties in the
acquisition and use of listening, speaking, reading, writing, reasoning or

mat hemati cal abilitieso(p.1).
Child with ID:
The term "children with specific ID" refers children who havsignificantdisorder

in the acquisition and usa language spoken or written and have imperfect ability
to listen, think, spealgr mathematical b i | (Hammdl stal, 1987).

Smart Toy
ASmart toys include tangible objects alongsi
two-way childs mart toy interaction to carry out a

& Aydin, 2014, p. 703).



CHAPTER 2

LITERATURE REVIEW

2.1Introduction

This chapér summarizesanalyzes, and synthesizéhe relevant literature regarding
the research questions articulated in chapter. oRestly, definition of intellectual
disability (ID) is presented It tries synthesizing and summarizing the issues about
the edgational technology use fochildren with ID in international scope and
technology use in education childrenwith ID in Turkey. Then, it examines smart
toys as a learning technology and usability issues.

2.2Intellectual Disability

The American Assaation on Intellectual and Developmental Disabilities (AAIDD)
(2016) defines intellectual di sability
limitations both in intellectual functioning and in adaptive behavior, which covers

many everyday social angractical skills and originates before age eighteén
Intellectual functioningis the intellectual capacity of reasoning learning and

problem solving For t he term 61 nThelWosddc Health | Di s
Organization (WHO)uses otherterms such asdevelopmental disabilitymental
retardationandmentalhandicap.

ID has also sufgategories, differentiated by specific ranges of intelligent quotient
(IQ) scores These sulzategories include mild (IQ 569), moderate (IQ 389),
severe (IQ 2e4), ard profound (IQ <20) (American Psychiatric Association, 2000)



On the other hand, while fourth edition of Diagnostic and Statistical Manual of

Mental Disorders (DSMt), which is the most widely usechanualby clinicians and

researchers mental disorderslassification emphasized IQ scores, these scores are

not included in DSWMb. | nst ead of it assessment is done
complete clinical presentation for diagnosis (American Psychiatric Association,

2013).

According to the Diagnostiand Statistical Manual of Mental Disorders (DY)
there are three criteria for the diagnosis of intellectual disability (American
Psychiatric Association, 2013) These are idorders in intellectual functions,
disordersin adaptive functioning and onsef intellectual and adaptiveisbrders
during the developmental period (before age IBisordersin intellectual functions
cover significant limitatios in practical understanding, reasoning, problem solving,
and learningfrom experience, academic leargj abstract thinking, and judgment
(AAIDD, 2010) Practical understanding is measured clinical and individualized
assessment.Standardized intelligence testing is also us&isordersin adaptive
functioning cover significant limitation in conceptuéle. money, time, seif
direction, language, andteracy), social(i.e. seltesteem, ability tabey and laws
and practical skillsie. personal careprofessional skills, travel anthoney use
(AAIDD, 2010). Without support, the adaptiveigbrderlimits daily life activities
suchassocial participation, communicatioand independent living Standardized

intelligence testing is also useddetermine limitation.

2.3 EducationalTechnology Use forlndividuals with ID s

The literature provides vario@glucational technology examples psoblems related
with mental disability, academic, social skills and adaptation igba¢eccurs often
in individuals with IDs. Computer andtechnologysupportededucation have
successful results in literature in meaof development ofcademic, sociatkills

which often occurring as a problem alsandividuals with IDs(Wehmeyer, 1998)



The technological instruments used in educational settings increase theyeand
coordination, attentiorduration, and slow learrers perceptiongSahin & Cimen,

2011). In the study of MechlingGasttand Langone (2002), t he
with moderate ID to read shopping aisle signs and to locate goods in an unfamiliar
store was improved via computer based video progranarother study, computer

based multimedia instruction was successful in teaching to use credit card in

automatic payment machifglechling, Gast & Barthold, 20®3

In the study of Sharmaandher colleagues2016, the main aim ofthe research was
to find out the efficacy oftomputerassisted instructionson the academic
achievement of theintellectuallydisabledchildren = They used educational
assessment checklist for children with to measure academic achievement of 28
childrenwith ID. Computer assistethstruction resulted as effectivan academic
skills for childrenwhereas regular classroom teaching instructions are less effective
than computer assisted instructiosimilarly, Sugasawarand Yamamotq2007)
have workedon instructionof word reading and constructiorfor individuals with
IDs via computetbased program. As a result ofthis study computetbased
instruction affected positively theeadingskills of participatingchildren Shelton
(2016) examined effect of a treatment package consisifngomputerassisted
instruction using multiple video exemplars to teach safety skilkkhildrenwith ID.
She evaluated knowledge acquisition and the generalization of knowlkedgehe
school parking lot) The results showethat training was effetive in knowledge

acquisition and improving skills.

Some studies ithe literatureare aboutechnology for the acquisition of IHgkills.
Renbald (1999) used advanced technologies to aid in the development of social
networks of persons with learning dislities Rivera and his colleques (2016)
examined the effects of a compubsErsed video interventioon teaching literacy

skills to a studat with ID, using Apple iBooks.Resultsshowedthat the participant

can generalizeimage vocabulary, sightvords, and vocabulary definitions through

the multimedia video instruction.



In the last few years, some studieshaliterature are related withdvantagesf AR
applications angbositive effectson childrenwith special educational need€hang
and his olleagues(2013) dsigned ARCoach, a markebased AR system for
vocational job skill training for individuals having cognitidésabilities The AR
systemidentified incorrecttask andhelped users make correctiohy providing
picture cues The findings ofthe studyshow thatparticipantsncreased success rate
in the assigned tasks and maintained their skifisnilarly, the AR game developed
by Lin and his olleagues(2016) developed a free interactive mobile augmented
reality (AR) application Thepurposeof the research wés facilitate the learning of
geometry. The results show that the AR display technology improved ability to
complete puzzle game tasks asmthancdearning motivation of childremore than
traditional papebased methods.In anotter study, Cifuentesand hercolleagues
(2016) evaluate the use of AR technolagya classroom environmenResearchers
assessed iteelps speciaheedschildrento improve their performance, motivation,
and other aspects of the learning procédse resllts show an mcreasen the overall

academic performance

Researchreports which are summarized abovgive us important clues about
education oftchildrenwith ID with the use otechnology and computer scienaed
give examples related witiow tobe improved their academic, socglills. The use

of technologyin special educatiowill gain more importance in coming years

2.4 Educational Technology Use foindividuals with IDs in Turkey

When the studiesn Turkey are comparedvith the studiescompleed abroad,
national studiestay quite limitecand new foiindividuals with IDs Most of existing
the studiesis related with visual impairment3Nhile international literature provides
important clues abouhow effective technologyand computer useare in the
education ofchildrenwith ID, the number of studies imationalliterature can be
accepted ashe greatessign of suchgapin our country abouthis issue Some

studies are presented below.
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Cakmak and Cakmak (2015) analyzed teachingetmplewith ID the shopping skill
with theiPad Researchardeveloped an animatiaio teach independent shopping
skill for iPad Results show that shopping skithsed oranimation practic@rovided

throughiPad was effective

In a TUBITAK project, which this sidy is also part of this projed@ZTEK (2015)
investigated effectiveness of learning environments that are enhdmycatew
technologies such as smart toys and bodily movement interactive dasigsed for
children who havdD. OZTEK help the parents drspecial education teachers in

terms of to provide an effective learning environment for children having ID.

Yeni (2015)examined the effectivenessofted at i onal tabl et pc ap
daily living skills tochildrenwith ID. As a result of the study, tablet application was

found effective tool to teach a daily living skill bedividuals with IDs In addition,

the newly learned skilwas maintaned one, three and four weeks after the training

and individualxouldgeneralize the skill to different tools.

In another study, Reis and hislleagueq2010) examined effectivenedd based
exercises in mathematics teachingcbildren with cerebral plsy and intellectual
disability. Findings show that thearticipantsbecame more interestetiappy
willingly to continue on working and able to easily absorb the matetrabugh

multimedia exercises

Cimen and Sahin (201l)sed a t ool vreamdad efltn toenr aBeotair d ¢
individuals with IDsand autism to improve hareye coordination, reaction time to
stimulants and total concentration time of disabled individudlse results showed
that using IAB system provides improvements in eye coatdin and attention

duration of the individuals.
In conclusion studies in literature show that people with ID benifim computer

basedtechnologiesin their education daily life, community, andvork. While

designingmaterialsfor them, it should bedesigned to meet their needm special
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educationn Turkey, there isstill a gapfinding appropriatéearningmaterials, which

covers subject$or disabled children due to the lack of material diversity @wog
2015) New technologiesnayfill this gapin terms of toprovide alternative ways for
disabled children.

2.5Smart Toys as a Learning Technology

Play is important in child development in terms of development ofcselfidence,
collaboration, expression of emotion, and taking initiatieig|, 2002; Lindon,
2001;Piaget, 1962Yygotsky,1967) and bys are indispensable play toolEhey can
foster childrends soci al, p hy. dniliteratlire,
there are many experimental studies related with toys' positivelledian to the

social and cognitive developmeat child (Bradley, 1985;NuzzolcGomez et all,

| anguage

2002 Toth, 2006) On the other hand, in the 2010 report UNESCO ITE (

Information Technologies in Education), the significant effect of ICT tools is

mentionedon communication and collaboration, creativity, such as shr@matic

play which are the key areas of learnin§mart toys are examples of Information
and Communication Technologies (ICT) for childréccording to toy trends report

announced by expertt the U.S. Toy Industry Association (TIA) (2015), creative

toys that including innovative fAsmarto pl ayt

toy trends of 2015. In this context, information and communication technology (ICT)

has a great potential togport toy based learning in playing activity (Cagiltay et al.,

2014). In the most generasense, smartoys, are defined as technologically

enhanced form of physical toys in a way that allow mutual interaction and encourage

purposeful tasks (Cagiltay at., 2014) the other feature that categorizes smart toys

is its interaction ability. While some smart toys can interact with computers, some

are selcontained (Cagiltay et al., 2014).Additionally, while classic electronic or

digital toys have propertiethat just increase the attractiveness of toys, smart toys

offer an environment in aenhancedeality (Cagiltay et al., 2013).

12



The play activity has a different cognitive level in children wiEhwho is slower

than normal peers in social and cognitiverelepment Smilansky (1968) defines
cognitive level of play activity in three stagésnctional constructiveand dramatic

A majority of children withID play toys in lower cognitive level than normal peers
(Hsieh, 2008) This difference causes alddferent playing activity in child with ID.

It is mostly observed that these children play with toys inappropuaye Children

with ID generally showaimlessbehaviorlike throwing, rotating and holding when
she gets toy into the hand$hese poor gaing skills areseen in many childrewith

ID because of a lack of socidilés and creativity (Kim et aJ.2003). Therefore, toy
preference for instructional purpose has importance for childrenl@ittho have
insufficient playing skills With the rapd development of technology, technolegy
based toys are among most preferred and widespread in the toy industry
Technology supported toys alssay havea positive effect on child with ID who

have insufficient playing skills Hsieh (2008) reports toyahancedwith electronic
equipment increase motivation by providing the feedback and reinforcement system
in child having ID He found adapted electronic toys increased percentage of correct

responses of children having ID more than traditional toys.

2.6 Usability

According to statistical data of Turkish Statistical Institute (2002), number of
disabled person in Turkey is 12.29 % of total populatitmthe world, 15% of total
world population has some forms of disability according to the report of World
Health Organization (2011)They facemanybarriers that normahdividualsdo not

have while accessing and usingeahnologyor a product Therefore, it is important

that new technology has to be designed considering limitation and needs of
individuals, so that as many people as possible can usk ithis sense, usability
study of designed system or technology has critical importance to produce well,
specially designed usable materials for people widfabilities. Thereforeas the
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success and tlrate of usability studies increased, number of disapégdon that are
independent, productive, participating educatglhalso increase.

A well-known definition of usability stated by International Organization for
standar di zat i oistha extent th @hich & praactocan be tused by
specified users to achieve specified goals with effectiveneSgiency, and

satisfaction in a spedl 198 d context of useo

Usability hasfive quality componentslearnability, efficieng, memorability errors

and satisfaction(Nielsen, 1993). Learnability refers toeasiness of the system to

learn Efficiencyi s defi ned as fAonce the user has | eal
productivity i s pos sMdmnbrabityshoNseasinesseohthe 19 9 3, p .
system to rememberAccording to Nielsen (1993)errorscan be fixed few and

easily repairable Satisfactionmeasures the user's perception of ease of use of the

system (Nielsen, 1993)Usability testing, on the other hamefers to evaluating the

system by testing it with representative usersUsability testing includes
representativeisersof the systemas testers t@valuatespecific tasks determined

before the testing (Nielsen, 1993)

2.6.1Usability Evaluation Methods

Usability evaluation provides information about how people use a syptendiyct,

or anything and what their problems are with the interface being teSteete are
several usability evaluation methods generally based on two categories: usability
testing and usability inspection methods (Holzinger, 2003)sability testing is
commonly known as user based testing that the user of system is observed while
using the system or product by the usability practioriemcludes methods such as
think aloud, usertesting, questionnaire, performance measurements and survey.
Unlike usability testing methods, usability inspection methods are based on

evaluators (experts or designer) that inspect the interface and find usability problems
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on a design (Nielsen, 1994)This category includes methods such as heuristics,
cognitive walkthrough, and pluralistic walkthrough In this research, heuristic

evaluation and performance measures are used and presented below.

2.6.1.1Heuristic Evaluation

Heuristic evaluation is aexpert based usability method and originally proposed by
Nielsen and Molich (1990) It is conducted by analyzing interface and trying to

come up with amdecisionabout i nterfacebds good and ba:
certain rules and guidelinedanino (2001) states that if five experts as evaluators

might find 8%90% of usability problems where the software is developed
According to the other expert based evaluation methods, heuristic evaluation takes a

short time and applied easily with very fe@sources (Danino, 2001).

2.6.1.2Performance Measurement

Bevan and Macleod (1994) defines that A
reliable measures of the effectiveness and efficiency of system use, by evaluating the
extent to which specific tagifoals are achieved, and the times taken to achieve task
goal so. Performance measures data. can b
Nielsen (1993) defines eighteen typical quantifiable usability measurem8aise

of them are the task completiime, number of user errors, ratio between successful
interactions and errors, frequency of use of the manuals and number of commands or

other features that were never used.

2.7 Usability in Special Education

According to the ICT Consultation repoBQ(13),the use of computer technology has
proven to be effective in teaching disablguldren but the needs and abilities of
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individuals may pose problems in using these technold§esa & Muzio, 2002)

Parallel to this finding, rapidly changing texwiogy, different typesof uses,

applications and varying needs of individuals increased popularity of usability
(Leventhal& Barnes, 2007)In theliterature, many usability studies are related with

use of ICT such as web site, assistive technologrel®fovision There is a lack of

usability studies of témology enhancedearningmaterials, whichhave a potential

to improve cognitive and social skills of individuals with disabilities except visually

impaired people (Williams et al.200§. As Harrysson (2008 pointed out,

accessibility guidelinegia | mo s t entirely €& support peopl e
[those] for people with cognitive limitations are almost+oustend ( p. 2) .

In literature, most of studies are related with web site usabilityntbividuals with

IDs. William and Hennig (2014) analyzed in which content arrangeifemizontal

or vertical)individuals with IDsaccesdo content quickly They analyzed usability

of interface design using performance measurement meWidle the participants

were trying to find content or menu items, the researchertchedthem and
measuredhe completion time of the task. The results showed that there was no
significant difference in the completion time both arrangements. The content
shouldnot fall below the viewing level and it is important not to require scrolling for
easy accessSimilarly, Williams (2013) tested web sitexluding only images and
audia Thepurposewas to determine how informati@ould be optimally presented
while accessing informatiorfor individualswith learning disabilities Usability of

web site was measured heuristicallyn. the study, participants were observed while
theyengageimto f r ee expl orationdé of the synstem and u
terviewa were done with participarabout their experiencefResults suggested that
menu position and text size wdlee most significant factsrand images have only
limited value tohelp understanding omake easiefasteraccess to informationin
andher web site usability research, Harryss@vensk, and Johansson (2004)
conducted a study using heuristic methoth the study, researchers examined
computer use by people with cognitive disabilitidhey observed seven usevkile

they navigated betgen different welsites The results show that users were good at
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navigatingwhile usingforwardback buttons without difficulty anthey recognize
hyperlinkseasily However, whertext inputwasrequired, usersiereforced to type
in the address of aefsite ora search term.Resultsshowed that he users were
adept at navigatg. Forward/backbuttons were used by usevghout difficulty, and
recognizedhyperlinks. However, where text input was required, therticipants
wrotethe address of the Wwsitewith difficulty or a search term.

Some ofthe studies are related with usability of virtual learning environseRbse
et al (2002) conducted anvestigation into the usability and usefulnesgawtrain
people with learning disabilities in a tual environment They used performance
measurement method.In the study,there were thirtychildren with ID that
squentionally assigned active and passive experimental .groWhile active
participants explored a virtuabungalow searching a toy, passvparticipants
watched the exploration of passive participants and searched theTiogn all
participants performed a test measuring their knowledge of virtual environment.
Resultsindicatedthat participantsvere capable of using a virtual environmend
motivatedto use this training methodlt was found that &ive exploration of a
virtual environment enhandetheir memory. In a similar study, Brown and his
colleagues (1999eveloped a virtual city with streettpresand settlements for the
training of various life skills for disabled people.They used a tesktest
experimental design method to compare user performaBgpert assessment was
used to evaluate usability and appropriatenesth@flearning scenarios VLE.
Results show tha¥LEs present an accessiblmotivating and interestindearning

environmentgor theusers with special needs.

2.8 Usability Literature for Individuals with Disabilities in Turkey

Usability literature for disabled person is also very limited and new rkeju It is
mainly related with web site usability for visually impaired people as parallel to

international literature Some examples presented below.
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In study of MenzCetin and hecolleagues (2015theyevaluated the usability of a
university webde by five visually impairedchildren by using thinking aloud
method. In this researcparticipantsvere interviewed and then asked to think aloud
whil e navigating t heResultswsmow that paticipagtdlad web pag
difficulty when they fond exam dates on the academic calendar, and atoess$o
the course schedule web page increasede than before.Authors suggested the
need forrearrangement of thieyperlink sequences with tabs and more information
about visuals, a search engine oshepage and, a text version for all pagds a
similar study, Akgul and Vatansever (2016) evaluated the accessibititenty-five
e-Government websites in Turkevyith disabled peopleEvaluation was made using
the Web Content Accessibility Guidelind®/CAG) and automated testing tools.
They found that absence of text equivalents for-teom elements, and the failure of
the static equialents for dynamic content witle updateavhen the dynamic content

changes.

Yeni (2015)investigatedhe effectiveressof educationaltabletapplicationsto teach
adaily living skill-usingvacuumcleaner tandividuals with IDs Usability of tablet
applicationsis examinedalso with sevenindividuals with IDs and five special
education teachersShe used heuristicnd performance measurement methods in
usability testing. While users were performintsks,the researchepobserved them
and calculated the task completion time with percentagieeoforrect behavior rate
The researcher found thédbletapplicationis an effective tooto teacha daily living

skill to individuals with IDs and the newly learnedskill can be generalizetb

different tools.

In study of Kar al , Kok o- 0aly they exanyireedusability of (a@
educational computer gamesed forchildren with mentally disabled. It helpt
improve the psychomotor skills ofientionedchildren A web cameravas used as
usercomputer interaction tool in the gamerhere were four participants in the
research. Two of therwere educatablenentally disaked children,one wasa

teacherandthe other was physiotherapistThe researchers took part in the playing

18



sessionsas observers Expert based evaluatidmeuristic methods were usdd
determine the usability of the gamPata sources included obsation, diaries,and
a semustructured interview. The results showed that the design and interaction

characteristics of the gameeetchildrenwho need special education.

2.9Summary

Although literature generalllemphasisthe importance and benefit oCT for
disabled individuals, there is a significant lack of technology enhanced learning tool
for individuals withintellectual disability Number of different learning technology
studies is limited in both national and international literatu@n the eher hand,
current studies generally examimdfectiveness of the technological learning $ool
instead of how to best implement that to special educatiwironment. Theré a

need toresearch the most proper way totegrate these technologies int@areing
environment forintellectual disability Smart toy, whichis develged in scope of

this research, isxpected to fill thiggap

Additionally, literature in usability mostly covergtudies related with use of ICT
such as web site, virtual learnirenvironment,and assistive technologiesin
addition many of these studies are for visually impairmefitserefore, there is also

a gap in the literature as empirical data about usability of smart toystdétectual
disability. This study analyzednsart toy technology in means of design to
effectively integrate this technology into special education environneraddition,
special education teachers have big importance for individuals and parents in this
field. Teachersintentiors to technologyvill affect usethe useof it and its spread as
an educational toolln the literature, there are many successful empirical results for
disabled individuals, but i teacherdoes notfind technological tool as usable, it
would be hard to utilize themWith this study, special education teachers' views
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about smart toys are examinedt is aimedto fill the gap as tagiving detailed
implementation and usabilignalysisof smart toy in special education settings.
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CHAPTER 3

METHODOLOGY

3.1Introducti on

The purpose of this study s investigate the effectiveness of smart toys on teaching
social studiegoncepts and to determinetifey havea positive impact on motivation
of childrenwith ID determine Moreover, it was also aimed &malyze how usab

(effective, efficient and satisfactory) temart tog technology.

This chapter includes the research methodotigiie study To this endthe design
of the study, participants, data collection procedares analysisdata sourcesand
trustworthness issues such as reliability, and limitations of the sanelgiscussed in

this part.

3.2Design of the Study

In this study, anulti method research desigwasused(Figure 3.1) It is areclectic
approach that combines both qualitat and quantitive approaches (Creswell,
2009) While Designbased Research modelasadministeredin qualitative part of
the study, multipldaselinedesign arosssubjects, which is a single subject research
design,was used in quantitative part to investigate efifeeness of smart toys on

teachingsocialstudies concepts to children with ID.
The independent variable of the study is the technology enhanced learning

environment that includes smart toys; whereas the dependent variables are specified

as thechange ircorrect response rate for related social studies concept.
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Multimethod Research Desig||

Qual Quan
Designbased Researcivas Single subject research desigwhich is
administered quasiexperimental research typeas used

to investigate the effectiveness smart
toys onteaching social studies concepts

children with ID.

Figure 3.1 Multimethod Research Design

In qualitative part of the study, Designbased Research model was administered
(Figure3.2).

Analysis of Development of Iterative Documentation
practical solutions cycles of and reflection
problems by informed by testing and to produce
researchers existing design refinement of design
and » principles and » solutions in » principles
practitioners technological practice

innovations

N
7

! f f

Refinement of Problems, Solutions, and Methods

4\

Figure 3.2Design Based Research Model (Reeves et al., 2004, p. 60)

| e e e e e a e e e e -~ (2004)

Thelast version of thenodel of the study is showim Figure3.3. There were four

phases in this study
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Analysis of Development Evaluation and Documentation
Practical of Solutions Testing of and Reflection
Problems by with a Solutions in to Produce
Researchers and Theoretical e Practice 9 fiDesign
Practitioners Framework Principl
~ 7
Refinement of Problems, Solutions, and Methc
Phase 1 Phase 2 Phase 3 I Phase 4

Literature Review

Need Analysis

Determining and
Preparing
StoryBoards othe
Main Study(June
2014 January 2015)

Learner Analysis

Smart oy Analysis
(Review ofthe
Prototype Stdy),
(September, 2012
May 2014)

Development of the
Smart Toy First
Prototype othe
Main Study (Smart
Animals Toys)
(March, 2015)

Preliminary Design
Principles

Evaluation and
Testing of the
Praotype (Pilot
Study) with Children
(April-June, 2015)

Development of the
Final ProductJuly,
2015)

Effectiveness study
of the Final Product
with Children(July-
December, 2015)

Usability Testing of
the Final Product
(Smart Animals
Toys) with Teachers
(January, 2016)

Refining Design
Principles
(March, 2016)

Figure3.3The study based on ReevesReevddetsli, 2004 B

In the first phase, literature, neddarner,and smarttoys analysis were made by
taking advice obpecial educatioaibjectmatter expertsin this phase, it was aimed
to identify the design principles of smart $dgr child with ID. For this purposehe

kind of obstacleghat special educatiospecialistmight encounter Wile trying to
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design and implement smart toybased learningwere taken into account
Preliminarily design principles were determinadcording to the detailed literature
revi ew, consulting the field ex@®Smartt so
toy analysisand desigrphasdasted about 2énonths, between Septemhi2d12 and
May 2014 In this step, the research@esented the prototype of the smart toy to the
specialeducation teachers, academiciaosthat they couldoncretize lhte smart toy
concept Also, special education children and ¢bars tested prototype study on
Land and Marine animalsin total, nine meetingswereconductedn 20 monthsand
twelve special education teachers weamterviewed in these meetilsgo have an idea
concerningtheir viewsabout a smartoy, whichwas devedped inthe main study
Details oftime schedule of meetings pfototype studyregiven inthe Table4.2.1
During the whole process, as a rule of Dedigsed research, analysastivity

continued to the end iteratively between each phase.

In the seond phasestoryboards ofthe first prototype ofthe main study (Smart
Animals Toys) were determined and prepared. was prepared by taking into
account outcomes gathered in the first phaise lastedabout 8 months, between
June 2014 and January 201Buring the preparation of the storyboards, opinions of

the academicians and special education teachers were taken Bgetings, 4 in

total, were arranged with one special education teacher and two academicians.

Design was made according to the cuidtou of special education school (First
Level) due to the importance,validity, and practicality of special education
curriculum for all special education settingBesign ofthe first prototype ofsmart

toys of the main gudy (Smart Animals Toysook 3 nonths andinishedin March

2015 In this phase, evaluation and testing processes of designed prototype (pilot
study) were performed. Pilot study was conducted with tihelelren with ID.
Before the pilot study, a meeting wesnductedwith teachersard informationwas

given abouthe research by the researcher. Detaith@pilot studyaregiven in part

3.12.
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In the third phasefinal version ofthe smart toy was developday making some
changes in pilot application according to the views of spedatation experts and
teachergaking into account in the second phase from pilot stadjune2015 The

changes thaweremace in pilot application & given in Table 4.3.

In this phase, usability testingf final version wasconductedwith teachers anh
children Usability testing with children took 6 monthét started in June 2015 and
finished in December 2015In effectiveness studsingle subject research design,
which is quasexperimental research type, was used to investigate the effecéivenes
of smart t o ysacial skitls. ntmeasaremerd of effectiveness data,
multiple baselinedesign across subjects was implemented with 3 phases (baseline,
intervention, and followup). While the first phase is the baseline that shows
performanceof student before the treatment (teaching with smart toy), intervention
which isthe second phase shows learning performancehddl after thetreatment
(Fraenkel & Wallen, 2005, p.308). Third phase (foHop) was included to ensure

that the effects ahe smart toys on teaching social studies concepts are maintained.

The number and type of the problem behavmirshe participants; observation of
participants behaviors related to teaching material and teaching process were also
determined during teatiy and assessment procesbeaching environments were
eliminated from stimuli (visual and auditory noise sources) that can lower

participantsdéd attention | evel and durati ¢

Performance level of each participant for each identified conceptsa( studie

concepts) were determined by criteroaferenced tests in baselin€he number of

given right answers of each participant to each identified concept were recorded to
participant file. We used criterion referenced test because of we have to docus
participantés i ndi vidual | e arlmicritegon pr ogr ¢
referenced assessment, participants are scored based on how well they know a
standard or set of standards (Fraenkel & Wallen, 200B36p. In this type of
assessmeng particpant is only compared to himself or hersélfdoes notmatter

how otherchildren perform. After teachingprocess performed with smart toys,
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postest was applied and same criteria referenced tests was used @gamy each

quantitative study, particgpnt 6 s behavi or was recorded with

In usability testing with teachergterviews were done with four special education
teacherswho joinedthe main study one to one or watching session from video
camera recorderit lasted in January 2016. Theereexpectedto evaluatepre and
post intervention sessions anesponsethe interview questionso as to getheir

opinions.

3.3 Rationale for the Single Subject Design

Since there are not enougthildren available to make the use of group design
pradical, single subject design was performed to mikeossible intensive data
collection on very few individuals. Single subject designs ammmonly used
method to examine the changes behavior an individual after a treatment or
intervention (Fraenke& Wallen, 2005, p.302). In this study, multipkaseline

design acrossubjects, which is a single subject desigas used.

3.4 Multiple Baseline Design

Multiple baseline design is useddwaluate the effectivenesstefiching or behavior
program irtervention in multiple states (Horner & Baer, 1978; Murphy& Bryan,

1980). Multiple baseline patterns can be used for three differentgissaselow:

(1) Multiple Baseline Design Across BehaviorStudy of theeffectiveness of a
method on multiple targdiehavior of same subjects or groups in the same
setting.

(2) Multiple Baseline Design Across Subjec&tudy of theeffectiveness of a

method on one target behavior of multiple subjects in the same setting.
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(3) Multiple Baseline Design Across SettingStudy of the effectiveness of a
method on a target behavior of one subjects in the multiple setting.

When applying multiple baseline design, baseline data need to be collected
simultaneously on multiple cases (behavior, subject, and setting). There may be
difficulties in the baseline data collection process for the cases due to continuous or
throughout the day observation needIn addition, the extended baseline
measurement or take a long time of research can lead to frustration in the subjects
and or practitiones (Murphy & Bryan, 1980).In such cases, multiple probe design

is recommended which eliminates long baseline data colleatoithreatens the

internal and external validity (Tawney & Gast, 1984).

3.5 Analysis of Data in Multiple BaselineDesign

Datain multiple baselinedesign, as well as other single subject designs are analyzed
graphial 'y (Fraenkel & Wall en, 2005, p. 306 ;
graph is used to make graphical analysis. While vertical axis of the graph shows the
guantitative value of the dependent variable, horizontal axis show quantitative value

of the aplication (days, hours, weeks, or observation sessions). Lines drawn vertical

to the horizontal axis shows the phases (baseline phase, treatment phase, such as
follow-up phase) and is used to separate from each. gfRerenkel & Wallen, 2005,
p.306aaKeér Kftar & Tekin, 1997) .

3.6 Participants of the Study

The participants ofthe pilot and main study are homogeus sample group
including six elementary schochildrenwith ID who possess the capabilities of a
certain developmental stage to be ablearry out certain specified tasks defined in

participant selection criteria. Participant selection criteria are given below. One
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participantchild was fromSUSMD and other two participanthildren were from
SSERCin Ankara. The mentioned school aneérmerhave been preferredy the
researcher because of tlaege number othildren and the proximity of the their
locations Before the study, a meeting was made with teachers and information
given to them about the study by the researcher. Elaitthwas tested in a one to

one sessiomwhetherheshe knows animals in the research. Tiweeesten animals,
which were included in the research. Each animal was asked four times in four
different animals. Thehild was selected as subject if she does nat three correct
answers in four responses. Only sixildren participated research regularly and
suitable for the selection criteria listed above.

In the pilot and main study, there wehegechildrenfor each of them AThe Parent
Per mi ssi o ppendix A)mvas signred byapents. During the study, the

participants real names are not used; predetermined code names are used. Their

code names are 18A, M-TK, M-BO, PMS, RAS and PES. RMS, PAS and P

ES patrticipated irthe pilot study; MSA, M-TK and M-BO patrticipated irthe main

study.

M-SA is 11 years old male having ID. His disability rate is 50% and intelligence

quotient (IQ) level was 55. He was attendiS$ERC twice a week for one year.

He attended the study in summer semester. ldihenand fathérs occarpati ons
cleaner. Hi s parentds educational status i

middle. He has two brothers/sisters.

M-TK is 16 years old male having ID. His disability rate is 50% and intelligence

quotient (IQ) leveis 50. He was attendingSERCtwice a week for two years. He

attended the study in summer semester. His mothehi® u s e wi f e . Hi s par
educational status is primary education and income rate is middle. He has two

brothers/sisters.
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M-BO is 16 yars old male having ID. His disability rate is 50% and intelligence
quotient (1Q) level is 55. He was attendi8y SMD three dagin a week for three

years. During the study, he was attending Special Education and Rehabilitation
Center twice a week. Blimother is housewife and father is truck driver. His
parentoos educational status is primary e

two brothers/sisters.
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Table 3.1 Demographidnformationabout Participants

o o2 g J 9| DO» 90| Qum oo | pom
2| ¢ 8% | &58|282 =8| 5Bt J¢| 385
5) o o g 25 = o c o c O QO c ® S 9
. z 5| 383 22| 2 & 32| o8
o L = o = S - o ™35
o S o S o
M-SA | Male |11 | Intellectual | Moderate | No Cleaner Primary Cleaner Primary
Disability Education Education
M-TK | Male | 16 | Intellectual | Moderate | No Housewife | Primary Unemployed| Primary
Disability Education Education
M-BO | Male | 16 | Intellectual | Moderate | Yes/ Housewife | Primary Truck Driver | Primary
Disability Scoliosis Education Education
P-MS | Male |11 | Intellectual | Moderate | No Housewife | Primary Cleaner Primary
Disability Education Education
P-AS Male |9 Intellectual | Severe Yes Housewife | Primary Turner High
Disability /Hearing Education School
Loss
P-ES Male | 11 | Intellectual | Severe No Housewife | Primary Repairman | Primary
Disability Education Education




Researcher

The researcher hasBS degree in Electronic and Communication Engineehffg,
degree in Computer Engineering, and PhD candidate in Computer Edueati
Instructional Technologywith experience as an structor in a university. She
teaches fAComputer Programmi ngo at t he
conducts research dhe teaching of cognitive concepts and skills with smart toys to
people withintellectual disability Teachers in public schizodid not attend the
experimental part of this study because he /she teaches more thehildra the

same time. For this reason, all phases belonging to the children in the pilot study in
the public school were carried out by the researclitwever,consultations were

held with the teachers throughout all phases.

Teachers

Four special education teachers participated the research and conducted intervention
and followup sessions. All teachers have experience as an instructor over five years
in a $ecial Education and Rehabilitation center that provides education to children
from autism tointellectual disabilityin Ankara. Threeof teachers have worked at
SSERG one teacher was froBIUSMD.

Observer

Interobservereliability andprocedural itlelity datawere determinetty two special
education teachersn the study. They havéachelor degree in education of
individuals with intellectual disability. Two observers were informed by the
researcher about the study dadching with the smart tdyefare of the experimental

study.
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3.7 Participant Selection Criteria

Childrenmust have met the following requirements: &itend school regularly, (2)

have sufficient visual level, (3) have IQ level over 55 determined in their written
report by Counselingral Research Center, (4) have sufficient receptive language
level (touch, show, tell and look etc.) that will perform basic instructions and (5) The

chidmust not know animals included in the reseas

3.8 Utilized Materials

Environment (Settings)

In the study, all sessions were implemented in iadividual training roomat two

school in Ankara. The school names were used as code name. The code name of
first school was SSER@ndcode name of second schows SUSMD There were

one table, two chairs dnseveral closed teaching materials cabinet out of research
materials and equipment in individual training room. In the application home, there
were one table, several chairs, one seat and research materials and equipment. One
camera was placed in botbons to keep data records. Camera was positioned to
see thechild reactions and items that were placed on the taBlé sessions were

carried out between 9:30 to 16:00 on weekdays as one to one sessions ¢bildach

Equipment and Materials

The liskd tools anaquipment, whichwere used throughout the reseafebe Figure
3.11)

For Teaching of Social Studies Concepts:

I Samsung Intel Atom 1.66 GHz, 10.2 inch PC
i Flash Animation
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i 10 different figures hard plastic animal toys /Smart Animals Toy (inderte
RFID tags)

i 1 Reader device

i Cable

Smartanimals toyusal a radio-frequency identification (RFID) system. A special
RFID tag wasplaced unde or inside thehard plastic animatlepend on their size
(see Figure A1). RFID tagsareimperceptible to thefdld. In this system, an RFID
reader connected to the computer recognizes the toy via the tags (see3lE®. to

In design of computer animationsAdobe Flash CS6 was used. The computer

application wagriggered by the transmitted tag data.

Depenihgon t he toys placed on the RFID reac
appears on computer screen. The learmotyity with smart oy includesfour

phases, whiclare beginning, instruction, reinforcemgahdmeasuremerngvaluation

phases In the bginning phase, the child is expected to register with the help of her
teacher via login screen in flash animation with predefined login name and then
choose a play character (Can or Cici) to continue the animation. After play character
was chosaeng, AmlL enaid 30 schildreneAiter this phase, arensl

to be taught was chosen with the help of teacher and second phase, instruction phase
starts. In this phasehe child is expected tavatch instructionabnimation on the

screen and put corretoys on the surface of the RFID reader according to voice

Il nstructions. | f an i ncorr e.istrugtiatn@ m i s
animation is repeated until right toy i
reinforcement phaseelaed animal is asked respectively from one, two, and three
choices. | f an incorrect ani mal i's pl e
animation is repeated and thexturnto the unsuccessful level. In the lasticcess

rate of child is tested by askg correct animal four timesn measurement and
assessment phaseéburing the measurement, all answers are recorded and score is
shown at the endaf application Screen captures of last version of smart toy

application ae presented in Figure 3.13
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For Collection of Interobserver androcedural FidelityData
i Samsung Digital Camera
For KeepingChildrenPerformance Records
i Data Collection Forms for Baseline , Intervention and MaintenBheses

T Pencil, Notebook
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Flash
Animation

Toy
Objects

Reader Surface

Figure 3.11Main Components of Smart Animal Toys

RFID Tag inserted Plastic

Flash Animatior

Usb cable

Receiver Panel (RFID

Figure 3.12 Mechanisms of Smart Animals
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1 hasainda Lanreddl

3.Successful New User Register Screen

S.Play Character Welcome Screen

2. New User Register Screen

Oyun Arka‘dasma Se¢

€. “Learning Animals” Selection Screen

7.Teaching Screen  Cow)

8.Measurement Screen with One

Choice
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8. Right Answer Screen in Teaching
Application

11.Measurement and Evalustion Screen 12.Measurement and Evaluation

Screen with Three Choice

Figure 3.13 Screen Captures Last Version of Smart Animal Toy Application

3.9 Experimental Conditions

In the study, liere were three phases performed in different time schedules:

1. Baseline Phase (at least 3 sessions for eattild )

This phase shows performance of each child before the treatment. It was
implemented at least in three repeated sessions for each child. Baseline data
were coll ected with Baseline Data Col |
Up Sessions Data Col ect i on For mo Dirmgtee agplicatienn d i x
the child sit opposite to researcher or teacher and the the concept to be taught was
askedfour times in four different concepts (Figure 3.143hild was expected to

answer for 45 seconds; the itrsiction was repeated if child did not answer the
question. If the child still did not respond, or incorrect response was considered

as the wrong response. For the child's right, wrong, and unresponsive answers
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were marked to nBpdSssebnee Dand Eoll ewti on

Appendix C)

20150714 090451 HA

Figure 3.14Baseline Session

2. Intervention Phase (Teaching the conceptAt least 3 sessions for each

child)
In this phase, smart animal toy application are used for teaching related social
studies concepts tchildren with ID. Teacher controlled the application and
helped the child during intervention session (Figure 3.1%he intervention
session for each subject is continued until the three consecutive sessions meet the
success criteria. The correct anssvef individuals are reinforced with audial and
visual feedback by the smart toy application, incorrect answers are ignored and
the training part is displayed again automatically and child is asked to answer
again. It is repeated until child completessaélps correctly (see Figure 3)16

After each intervention session, intervention data were collected with
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il ntervention Sessions Dat a Coll ection

learning performance of child after the treatment. It consisted of taialBast

three repeated sessions for each child.

Figure 3.15Intervention Session
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Remove distracting
stimuli from the
environment

Check the equipment

Draw the attention of
student to the
application

Tell the concept to be
covered for the
session

Open the
corresponding smart
toy application from

the computer

Draw the attention of
student to the
application while

watching
I I
If the student gives If the student gives If the student doesn't
the incorrect answer the correct answer give answer

_— Application gives _—
Application repeats vicual and audial Application repeats

training . instruction
reinforcement

Figure 3.16Flowchart of the Intervention Session
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3. Follow~up Phase (At least 1 session for each child)

To determine whether the teachingsotial studiegonceps$ that was performed

with smart animal toys persist for a certain time in children with ID (expected to

be positive) or not, continuous data were collected at least 7 days after the
training.During the sesion, the child sit opposite to researcher dideand the

the concept to be taught was askedr times (Figure 3.17). Only one session

was applied for three children. Follewp dat a were col |l ected

Follow-Up Sessions Data Collection Formo (s

Figure 3.17Follow-up Session
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Table 3.2 Overviewof Research Questions, Data Sources, Data Collection

Instruments, Data Analysis Techniques, and Validity Issues

Research Questions  Data Sources Data Data
Collection Analysis
Instrument ~ Techniques

1. What are the desig 12 Special Semi

prinaples of a smar , Content
L Education structured .
toy application for . . Analysis
4 . Teacher and : interviews
children with ID? -
Academicians
2. Do the smart toy:
_have a  positive 3 elamentary Criterion Graphical
impact on teaching : referenced .
. ._* school children Analysis
social studies ~ performance -
: with ID Descriptive
concepts to childrel tests, analvsis
with ID? Observations y
3. What are the
teachersbo
on the impact of 4 Spec!al Semi Content
smart toys on the  Education .
o structured Analysis
motivation of Teachers terviews
children with ID?
4. How usable Content
(effective, efficient 4 Special Semi .
: . : Analysis
and satisfactory) i« Education structured s
) Descriptive
the smart toys Teachers Interviews, analvsis
technology? Observations y
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3.10 Data Collection Procedure and Instruments

In this research,esni-structured interviewsyideo records oftraining sessionsnd
observations were thmain data collection sources$ the study. Four kinds of data
were collectedwith these instrumentseffectivenessdata (1), reliability data (2),
social validity data, (3) and usability data (4). Details of each data collection

procedure are givein thefollowing Table3.3.
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Table 3.3Data Collection Procedure, Instruments, and Roles afiRomers

Process Data Collection Tools Data Type rPractltlone
1 The Parent Permission Parens
Form (AppendixA)
Before the o _
implementation T The Demographic Descriptive  Special
Information Form Data Education
(Appendix B) Teachers
1 Baseline and Followp Researcher
SessionPata Special
CollectionForm Effectivenes Education
(Appendix C) sand Teachers
1 Intervention Sessions Usability
During the Data CoI.Iection Form Data
implementaibn (Appendix D)
1 Video Recording Interobserve Special
r Reliability Education
and Teaches,
Usability Observer
Data
1 Observer Notification Interobserve Observer
Sheet(Appendix F) r Reliability
1 Baseline and Followp
Sessions Procedural
Fidelity Checklist
(Appendix H)
1 Reliablity Checklist Procedural
ﬁ:]t;rétmh:maﬂon (Appendi.x G) _ fidelity data
InterventionSessions
Procedural Fidelity
Checklist(Appendix H)
1 Interview Protocol for  Social Special
the Special Education Validity Education
Teachers for Social Data Teachers
Validity (Appendix J)
1 Interview Protocofor  Usability
the Special Education Data

(Appendix E)
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3.10.1 Collection of Effectiveness Data

In the researchchange in the dependent variable (target skill) was recorded by
Baseline,Intervention,and Followu p Sessi ons Data Caoxl |l ecti
D). Childbs behavior was c |GChifdgive$ doreedt respansetirvo t vy
acceptable rate. (2Fhild gives incorrect response. Depend anld correct or

i ncorrect r efisspiognns ewast op wtr tho form i n eve
percentage of the correct behavior rate are calculated depend on the number of these
sign on the data collection form. A correct response was defined as choosing a
correct animal within four different animals after the presentation of question. Each
queston was repeated four times for taught animal concepts.néorriect response

refers tochoosing an incorrect optioand has 0 point A correct responshas 1

point. Sq the totalmaximum possiblepointswas 4 points for each session. The
program also a@omatically scored thechildrerd r esponses for I nt
follow-up sessions. After calculation, result data were visualized in a table at

measurement screen.

3.10.2 Collection of the Reliability Data

In this research, three kinds of reliabilitptd were collected. (1) Intebserver
reliability, (2) Intercoder reliability ad (3) procedural fidelity. The typical
recommendation for the reliability data collection range from at least-288% of
each session (Gast & Ledford, 2014.this regarch, reliability datavere collected

randomly chose@0% of all sessions.

3.10.2.1Collection of Inter -observer Reliability and Observer Training

Inter-observer reliability was used to examine the agreement between obsérgers.

the degree to whichwo independent observers watching the same events agree on
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what they observé he researcher was the primary observer and rated all sessions for

all participants. The secondary observeras aspecial education teacheho was

not involved in the experiental proceduresshe also rated all sessions. The

secondary observer was trained at the start of the study relating to intervention and

data gathering process. The training information was given relating by using
ARObserver Not i f i caR).i She was lindepandently cdgep then d i X
observations. The steps used to collect reliability data as follows: (1) All sessions

were recorded by video camer a; (2) Secondary
Notification Sheet 0; (nd jatedAbly the cbhservesgl)ons wer e
Finally, Interobser ver reliability was calcul at ed
(agreements + disagreement) Xx 1000 formul a

reliability data between the observers (Tawney & Gast, 1984).

3.10.2.2Collection of Inter-coder Reliability for I nterviews and Result

Content analysis igdefined as systematization of text analysis that examines
Aunderl ying meanings and ideas are reveal ed
of the text, such as wasdrphrases ( Yan g, 2008, p . 689. ). I nt
at the heart of this method and prevents the mistakes while transcribing instruments
(Creswell, 20009) . It is Athe extent to whic
the same ratingpteach object” (Tinsley & Weiss, 2000, p. 98). To determine inter

coder reliability in this study; two researchers coded the same interview data
independently and the codings compareddgreements. Theesearcher was the

primary coder and transcribenchcoded all interviews. The secondary coder was a

foreign language teacher Her master thesis was related with qualitative data

analysis. Shéasalso experience in qualitative coding as intercoersausef her

thesis study. Intecoder reliabilitywas determined by using the standard formula

(Miles & Huberman, 1994, p. 64): Reliability = Number of Agreements / (Total

Agreements + Total Disagreements).

Miles and Huberman (1994) suggest thder-coder reliability in qualitative data

analysis shoul be at least or exceed 90% and it is accepted as good relialnlity
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this study, Mi | es aqatler iliatiliey rscora was (hé 9aSist ) 0 s

on evaluation.

Intercoder reliability was measured for interview data in this study. The rijiabil
checking was performed for interviews conducted with four special education
teachers to answer the research quesiima three and four Before starting the

coding, information was giveto the intercoder by researcher related with the aim of

the stidy and research questionéfter only one question of interview was coded
together, rules were determined related with nmihi@me andsubthemes. All

interview transcripts were coded independently and finished in nearly 2 Aégs

finishing the codig, themes and subthemesere compared andeliability

coefficients were calculated accordinghbi | es and Huber mands (
considering the umber of agreements having similar meanings and number of

disagreementsintercoder reliabilitydatawasfound 0.91, which waseliable quite

3.10.2.3 Collection of Procedural Fidelity Data

Ledford and Gast (2014) defines procedural fidelity as the degree to which a research

plan was implemented as intended. In this research, procedural fidelity data was
coll ected by usi nigp SésBian PededuraleFidaity Ghecklistl | o w
(Appendi x G) and FRrdcedura Fideldyf@h e ok | iISetsGi OApp
H). For twochildren treatment was done by special education teacher. For other
onechild, it was done by researcher not studies in special education field. According

to Tekintlftar (2012), if treatment was carried out by the person who was not from

the special education field, procedural fidelity data is collected at least 30% of
sessionsvhichwere selected randomly (pg.111). For that reason, procedural fidelity

data was collected from 30% of each different type of sessions in this research
Procedural fidelity data were calculated by using the formula: observed practitioner
behavior/planné practitioner behavior X 100 (Ledford & Gast, 2014; Tawney &

Gast, 1984)Pr ocedur al fidelity data were col |l e
getting the attention of the learner, (b) presenting target stimuli, (c) waiting for the

learner to respond(d) presenting stimuli after behavior, (e) waiting for intervals
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betweensession and (f) ending the session. These behaviors were examined during
baseline, intervention, and folleup sessions.

3.10.3 Collection of the Social Validity Data

Social \alidity is the measure of appropriateness of the goals, findings and methods

an intervention progm (Tekin & KircaakK f t a r; Wolf,21078)6 In this study, a

social validity form was developed consisting of six questions according to the

Wol fos (1978) three | evels of social wvalidit
social significanceofe s ear chdés aim and soci al appropriat
research, other two of them were about social importance of the effects. Social

validity questionnaire was administrated to special education teachers of participants

at the end of implemeniato n . I nterviews were done wusing
Protocol for The Special Education Teachers
special education teachers who joirled main study one to one or watching session

from videas were chosenfor interview. They were expected to evaluate pre and

post intervention sessions and response the interview questions so as to get their

opinions.

3.10.4 Collection of the Usability Data

In order to determine the usability issues of smart toy applicationsdifferent
methods,iex pert -happricaclt evaluationousand HAexper
testo methods were used together. User t e
expertsodé view because of properties of speci
reflect their thoughts and in the each test can behave differently than before.
Therefore, when field experts use fAheuristic

i ssues, user testsd data may be hel pful t o t

In collection of usability data,nterdews and observational data were used.
Interviews were doneusing af or m named dAlnterview Protocol
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Education Teachers (Usability Data)o (Ap
education teachers were selected who joihednain studyone to one or watching
experimentakessios from video camera recordeilhey were expected to evaluate

pre and post intervention sessions and response the interview questions so as to get
their opinions. In usability testing, users are included adewesstofulfill specific
tasksidentified prior to thetesting (Nielsen, 1993 In this study,playing with the

smart toy from starting to end was definedthe main taskand this task was

performedwith childrenhaving ID.

Observational data was colleged with two forms name&aseline and Follovwp
Sessions Data Collection For(BFF) (see Appendix Land Intervention Sessions
Data Collection Form(IF) (see Appendix C)IF was only usedo conduct thesmart
toy usability testingn the pilotandmain fsudy because of the intervention sessions
were the sessions that the smart toy was.udEdhad five columns, namely task
(target behavior)performed, not performed ando responseTask referdo action
that the child needs tperformin each screen.During the usability test, a video

camera was used to observe and record the children.

3.11Smart Toy Prototype

Smart toy study started first as a prototype including some sea and land animals in.
Its video is accessible from the web site http://wwiekaetu.edu.tr (OZTEK,
2015). Its development process took approximately 6 months. At first, the study
was limited with autistic children with moderate intellectual disability. For that
reason, developmental characteristics of children with autism Ihese taken into
account in the design of the prototype. Sounds, visuals, and animations have been

developed considering views of field experts.

In design process, instructional materials were examined in two special education
schools that used in the wemhtional process of autistic children (OISEC and
CSEABTC ) and interviews have done with field teachers in the mentioned schools.

As a result of the examination, the concepts related with land and sea animals were
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choosen to teach using smart toy appies. In addition, the mentioned concepts
were also appropriate in creating teaching scenerios with smart toy architecture.
Smart toy technology, which enables real and virtual environment to combine, has
potential to increase the effectiveness ofr@ay activity compared to the classical
methods. Protoype design was carried out by receiving feedback from special
education experts on how to design visual parts and other details (sounds,
animations, etc.). At the end of this stage, first smart gmtotype has been
developed as instructional material for austistic child with ID (see FigtB).3As

seen in the Figure 3.18irst application included eight animals. Screen captures of
prototype smart toy application are presented in the FigliBsaBd 3.20

The prototype of the smart toy set consists of three different prototype applications.
The first prototype application consists of computer animation, plastic marine, and
land animal toys. This prototype application was designed to fagititat teaching

of land and marine animals (which are defined in a set of FarmTech smart toys)
related with where they live and what their names are. In this application, the child
with ID chooses a land or marine animal character and puts this animattenao

reader surface in order to interact it with computer (Figui®)3. Depending on
plastic toy contacted with reader surface, an animation appears on the computer
screen. Animation includes visual content and verbal information about related
animd name and its voice in the natural environment. In this activity, it is possible

to repeat and pause the each playing upon th

The second application of the prototype consists of land and marine visuals as well

as computeanimations. The trained concepts in the first application are measured in

this second application and all animals appear respectively on the screen. Depending

on voice instructions in the animation, for
child is pected to put the right environment card (sea or land) on the reader

surface. If he/she does so correctly, the animation moves on the second question by

gi ving a oO0Congratul ations?o response and co
answered correctly. the child does so incorrectly, the application waits until he/she

puts the correct card on the reader surface
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AFind Correct Animal o6 application

S

t he

this activity, the cHd is expected to place the right plastic animal on the reader

sur face after audi o i nstructi on such

he/ she does so correctly, ani mat i
he/she matches with correatimal.

Computer
Animation

e s e e e . s . . e e e

T e e— = 1

Reader Surface

Plastic Animals Environment Cards

Figure 3.18 First Smart Toy Prototypes
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Figure 3.19 Screen Captures of Sea and Land Animals Prototype Smart Toy
Application
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Figure 3.20Plastic Smart Animals and Their Screen Captures of Compuit2r
Pilot Study

After the development of prototype smart toy, according to the observations and
suggestions of special education tears and experts, this study was redesigned to be
used by special education children with intellectual disability in the scope of a
TUBITAK project named OZTEK. During research, first prototype was shown to
special education teachers and academicianstotéth eleven meetings have been
done with them. Related web sites and projects were examined. All screens,
animals, animations, and sound effects were changed in the pilot study.
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Pilot study was conducted with three children with ID in SUSMEeforethe pilot
study, a meeting was conducted with teachers and the researcher gave information
about research.According to the recommendations of special education teachers,

fifteen children were selected.

At the start of study, each child was tested Wwhete/she knows the animals or not.

Ten animals were asked one by one four times among four different animals. The

child was selected as subject if she/he does not give three correct answers in four

responses. While five children among fifteen knewaaimals, three children did

not listen instructions and show suitable not behavior. Other three of them did not

come school regularly. Only three children participated regularly and were suitable

to the participafThe®arentPerl sst oonFor mbef Aapendi
was signed by parentPredetermined¢dode names were usedhe code names of

children participate tpilot studywere RMS, RAS and PES.

All sessions carried out by the researcher herself since the teachers of the alhsses h
to attend to other children. Thirfive sessions were performed in total with three
participants. Firstly, baseline data were collected at least three sessions before the
intervention, and after reaching the stable response, baseline sessionsdedrelen
baseline sessions, a stable response refers to a behavior demonstrated by a participant
unable to recognize an animal after three consecutive sessions. Then intervention
session was performed and stable response condition was checked. Ibkbhe sta
response was given, intervention session would be ended. If stable response was not
given, intervention session would continue. In the intervention sessions, stable
response refers to a behavior demonstrated by a participant in at least three
consective sessions implying that he/she can recognize the picture and, thus, learned
the target skill. Finally, followup sessions were performed.
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CHAPTER 4

RESULTS

4.1 Introduction

In this chapter, the results of the resbarepresented The reseah questions were
analyzed in accordance with the related phases of the design based réssarch
Figure 3.3). While the research question 1 was mainly investigated in ghase 4,
research question 2 was investigated in phasgh8.research questie3 and4 were
investigated in th@hase Zand 3 The resultof the research questioase presented
under the following headings: (1) Effectiveness data, (2) Reliability daih(3)
Interview datgUsability and Social Validityfshown in Table 4.1).

Table 4.1 Types of Result Data Related with Research Questions

Research Questions Data Type Phase

Research Question \What are the
design principles of a smart toy InterviewData Phase 1, Phase 4
application for children with ID?

Reseach Questior2: Do the smart toys

have a positive impact on teaching Effectiveness anc Phase 3

social studiesoncepts to children with Reliability Data

ID?

Research QuestidBt What are the Interview and

teachersdé opi ni on Reliability Data Phase 2Phase 3
smart toys on the motitian of children

with ID?

Research Questioh How usable Interview,

(effective, efficient and satisfactory) is Effectivenes@and Phase 2Phase 3
thesmart tog technology? Reliability Data
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4.2 Phase 1(Research Question 1)
4.2.1 Preliminary Design Principles

Preliminary Design Principles of New Developed Smart Toy

After prototype smart toyas developedit was shown tol2 special education
teachers andwo academiciansn total 11 meetings In addition,previous studies

were examined focusing on characteristics and design of computer games for
individuals with IDsin the literature. The list of institutions and field experts held
meetings in prototype study was given belale Code namewere used as name

of institution. According tothe observation notes argliggestions of academicians,
special education teachers and expeéntsnine meetings based on reviewof
prototype smart tgypreliminary design principles of main smart toy applioat

were determined as defined below.

Table 4.2.1The List of Institutions and Field Experts Held Meetings in Prototype

Study
Name of Institution Date Meetings
OISEC June 25, July 11 and 3 meetings witiL
October 9, 2012 special education
teacheand working
with 2 children
CSEABTC 2 meetings with 2

13 and 20 March, 2013 special education
teachers, working with

2 children
BSERC October31, 2014 1 meeting with Ispecial
educatiorteacher
SUSMD January 21 and March 9 2 meetings with 6
2014 special education
teachers
AASMD April 9, 2014 1 meeting with Zpecial
educatiorteachers
November 3 and 11, 2 meetings with 2
MU and GU 2014 academician
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According tothe interview resultoobtained bytwo academicianfom MU and GU
(see Table 4.2), theexpectations ithe design of new smart toy applicat®areas

follows.

A The concepts to be taught should be includechi gpecial education

curriculum;

>

A virtual play charactefNarrator)shouldalso be added;

A A virtual play characteshouldbe changeable (boy or girl) depending on
the childbés preference;

A The final scenein the applicationshould include what the chd has

accomplished throughottie smart toy play;

A Feedbacks should be givendach child regarding their success or failure
in the play;

A The @ucational content should béapted tahe children withID;

A An appropriate game concept should bgroduced to attract the
chil dr en 6 smamtaih their tnotivation kagh;d

A The vsual design, animations, and sound effects shbalgimple and
consideingt h e ¢ hmentd capatity anspecific conditions

According tothe interview resultsobtained by six special education teachers in
SUSMD, as well as one teacher iBSERC (see Table 4.2.1),both located in
Ankara, theexpectations ithe design of new smart toy applicateare as listedn

the following

A While teaching an animal, number of choices should be two for each
animal (one correctand oneincorrec) in the reinforcement seens of

learning applications;

A The application should include only farmor marineanimals and they

should be separately;
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A Occupations, treks or fruits and vegetables can be used as altersative

concept teachingnd

A In the applicationthefeedback should not tiacluded in theassessent

screens.

There were also interviews held by two special education teach®ASdD and
OISEC(see Table 4.2.1ith the following results:

A The gplication should includevery few concepts in one frame such as
sound, namepr living environmens only, and there shouléxist a

separate learning application for each concept;

A The developed applicatioshould be a design thhighlists all the related
attributes of the concept being taught;

A Toy play should allowthe children to interact with their itended
educational contents and purposes;
A Smart bys should belesigned in a way that is both safe for child and

fragile or prone to damages easily;

A Higher level animalssuch asbeas and elephané (nondomestic
animals)not encountered in daily life @rnot needed tbe learnt by
children at an early stage, can be later be included to increase the level of
application for otherchildren having severemental disordex Farm
animals such as chickesy cows, and sheep or animals encountered
mostly in daly life such as ca dogs are primarly preferred for

teaching

A Smart toy play should be gled and monitored by teacher to increase
effectiveness; and

A Inthelearning applicatios) the picture of the relevant concept should be
appearon the screenma, then the child should be able to reinforce the
concept by matchingts picture withthe right smarttoy, assessment

shouldstart only afterward
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The following opinions are shared lblye teachers aBUSMD and AASMD (see
Table 4.2.)

A The learningapplications should not be complex and include all animals

in one animation;

A In design ofthe learning applicatios the audioinstructions should be
simple, clear, andhort;

A The agplications should have different difficulty legeto make them

usableby children with different cognitive levels;

A In the assessment screen, th@me question should be asked fdimes

and in the same way
A The number of options dheassessment screens shoulddug at most;

A The frst prototype shouldnly be used onlyas a reinforcement if it

does noincludea separate application; and

A In the application, there should be a selection screen that allows the

teacher to choose which concept to teaoth inwhich order.

In addition interviewsheld at CSEABTC in Ankara (see Table 4.2)lyielded the
foll owing results fr.om the teacherso per:

1 In the assessent and learning applications, the child dos not place the
smart toy on the reader surface withind-5 seconds aftethe audio
instruction, the instretion should be repeatedhtil he/shedoes so; and

1 In the learning applications, if the chilglaces thenrong smart toyon the
reader surface, the related questionshould berepeatedby giving a visual
hint.
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4.3 Phase 2 and ¥Research Questior?, 3, and 9

4.3.1 Effectiveness DatgEffectiveness Study of the Pilot and Main Study with
Children)

The effectiveness dateereanalyzedseparatelyor pilot and main studyDetails of

pilot studyare given below. Effectiveness data of the main studfythe research

related withteachingsocial studiezoncepts tahildrenwith ID by using smart toy

are illustrated irthe Figure 4.4 It shows progress of participants from baseline to

follow-up sessions.Each data point represents an observation ses$ata point

appears on a participantdés graph fior each ob
no data point, this refethe participandid notattendthe session The phase lines

distinguish the baseline phase from the intervention phase witnthg toys, and

then the intervention phase from follayp phase. While the horizontal axis

represents the number baselinesessions (baseline, intervention, folloyw); the

vertical axisof the graphic represents tipercentag o f t he  prectti ci pants
responses duringaselinesessions.The results are analyzed in three stages for each

participant: (1) baseline sessions, (2) intervention session and, (3)-fglleessions.

In the research, since participatttildren attend to school in differéndays and

continue in differenschool,s a me s e s s i childrendad tbebe @olleaed in

parallel not started at differetitmes. Also, someselected participardid notattend

studyregularlyand in the middle of study. Therefosgme participnts had to be

replaced by different participants.

4.31.1 Effectiveness Data othe Pilot Study

Observations duringthe Pilot Study

All sessions were performed by the researcher for tthiddren The percentagef
the child P-AS's correct response$iroughoutbaseline, interventiorand followup
phasesare displayedn Figure 4.1 P-AS completed the six baseline sessions before
teaching the concept (chicken) by using smart toys. He received no information
regarding his performance. According teséline data, the mean score eAB in
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giving right responses for related animal character (chicken) is 29%. While he
performed 0% inthe first session he performed 50% and 25% the last three

Sessios.

Out of the second and third intervention sessi(80% and 75%), participantAS
performed 100% aoect response in all fousessions duringhe intervention as
shown in the Figure 4.1 The intervention sessions were ended when the three
consecutive sessions gave the desired extent (10@&operforned 100% irthefirst

and 75% inthe second at the followap sessions. Two measurements were taken as
follow-up session data.

100 -
Baseline tervention FoNowup

75 A
AS

50

25 -

Percentage of Correct Responses

1 2 3 4 5 > 7 & 9 10 11 12| 13 14

Number of Sessions

Figure 4.1 Percentages of Correct Responses of Particip#8

The child P-ES's percentage of correct respongesughoutbaseline, intervention,

and followup phasesre shown irFigure 4.2 P-ES completed six baseline sessions
before teaching the concept (sheep) by using smart toys. He received no information
regarding his performance. According to baseline data, the seae of FES in

giving right responses for related animal character (sheep) is 12.5%. While he
performed 0% in firsthe two and fourthsession he performed 25% ithe last two

and hird session
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Participant FES performed 100% correct response ime¢h sessions during
intervention as shown in the Figure 4.Zhe desird extent (100%) was reached at
least three consecutive sessions, so intervention sessionsiwie He performed
100% in all followup sessions. Two measurements were taken asvialp session

data.

100 ~ —a—8u =—=n

Baseline Intervention Followup

ES

Percentage of Correct Responses
u
Q
1

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Number of Sessions

Figure 4.2Percentagesf Correct Responses of Particip®iES

The percentageof the child P-YS's correct responseghroughout baseline,
intervention, and followup phasesre showrnn the Figure 4.3 P-YS completed the

four bagline sessions before teaching the concept by using smart toys. He received
no information regarding his performance. According to baseline data, the mean
score of PYS in giving right responses for related animal character (rabbit) is 12.5%.
While he gerformed 0% irthefirst, secondand fourthsessionhe performed 25% in

thelast two and thirgession
Participant PYS performed 100% correct response in only two sessions during

intervention as shown ithe Figure 4.3. He performed 100% imhe follow-up

session. One measurement was taken as faljpgession data.
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After the pilot studypased ordiscussionsvith experts it was decidedhatall sound
recordingsbe made once agairhi$ timein a professional studioAlso, in the pilot
study, there were forwarbuttons, whichmove the application to next screen, and
teachers had to press with help of a touchscreen or mduss. dvertedboth the
child's attention andhinimized theintegrity oftheapplications. These problems will
preventchildrenadvance notice activity escreen card was tried to be overcornye b
the design. These problems wereercome by the desigig a RFID card. All

forward buttons were changed in a way ttet be operated withis card

In addition, n the old version,the correct animablwaysappeaged in the upper left
corner, giving a hint to participants tpuess the correct animakor that reasonn
each reinforcement, measurement and evaluatioeescorder of animals was

designed t@hangeandomly.

As another change, aninsalvere changed in a way that would app@adonty on
each reinforcementmeasuremengand evaluation screen. In old versitime animal
quartetsused to be same each meagement screenAlso, in the old version, there
was no fay character orthe screen and only a voice would instruct the participant.
In the main version (modified version), there is a play character featuring a boy or
girl. Play character appears ameen during his/hespeech.
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4.3.1.2 Effectiveness Data othe Main Study

4.31.2.1Effectiveness Data othe First Participant M-SA

The first child M-SA's percentage of correct respongdsoughout baseline,
intervention, and followup phaseare shownn the Figure 4.4 M-SA completed the

five baseline sessions before teaching the concepts (animals) by using smart toys.
He received no information regarding his performanéecording tothe baseline

data, the mean score ™-SA in giving right resporss for relatedtoy animal
character (duck) is 15%. While he performed 0%hafirst and secondessios, he

performed 25 % ithelast threesessios.

Out of the second intervention session (75%), participu8A performed 100%

correct response in dibur sessions during ietvention as shown in the Figure 4.4

The intervention sessions were ended when the three consecutive sessions gave the
desired extent (100%)He performed 100% at the folleup session Only one

measurement was taken as follawy session data.

4.31.2.2Effectiveness Data othe First Participants M-TK

The secondchild M-TK's percentage of correct respongbsoughout baseline,
intervention, and followup phaseare shown in Figure 4. M-TK completed the six
baseline sessins before teaching the concepts (animals) by using smart tdgs.
received no information regarding his performanéecording tothe baseline data,
the mean score d¥I-TK in giving right responses for relatédy animal character
(rabbit) is 8.3%. Whé he performed 0% ithe four sessios, he performed 25 % in

thelast and firssessios.
M-TK performed 100% correct response in all five sessions during intervention as

shown inthe Figure 44. The desird extent (100%) was reached at least three

conseutive sessions, so intervention sessions were terminétegerformed 100%
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at the followup session. Only one measurement was taken as foligwsession
data.

4.31.2.3Effectiveness Data othe First Participants M-BO

The third child M-BO's percentge of correct responsethroughout baseline,
intervention, and followup phasesare shownn the Figure 44. M-BO completed

the seven baseline sessions before teaching the concepts (animals) by using smart
toys He received no information regarding hisrfprmance According to baseline

data, the mean score BF-BO in giving right responses for related animal character
(dog) is 10.7%. While he performed 0%t first, fifth, sixth and seventbessios,

he performed 25 % ithe second, third and fourtbessios.

M-BO performed 100% correct response in fallir sessions out of firssession

(75%) during intervention as shown in Figurd.4The intervention sessions were
ended when the at least three consecutive sessions gave the desired extent (100%)
He performed 100% at the folleup session.Only one measurement was taken as

follow-up session data.
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Figure 4.4Percentagesf Correct Responses of Three Participants for the Baseline,

Intervention, and Follovup Sessions
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4.3.2 Reliability Data

In the study, three different reliability data were collected: (1) Jobserver
Reliability Data, (2) Procedural Fidelity Data and, (3) lteder Reliability Data

4.3.2.1Inter -observer Reliability Data

In order to calculatenter-observer reliability, the agreement on the same content was
checked between observerd/hile primary observer wathe researcherthe second

observer was independent from the reseaFadr assessing intesbserver reliability,

all sessions were wetted by the second observer after data collection procedure was
explained by wusing fAObser veThenNasetlinefandc at i o
folow-up sessions6 data were coded to Appen
eachchild were coded to Apendix D.

I n this part, Afagreements/ (agreements +
analysis of the reliability data between the observers (Tawney & Gast,. 198%

results were as follows: the mean intdrserver agreement was 100% across al
children during the three sessions (100% for the baseline session, 100% for the

intervention session, and 100% for the follapy session).

4.3.2.2 Procedural Fidelity Data

Purpose of procedural fidelity is to examine how the planned implementation is
applied correctly by practitionerTékin-Iftar, 2012). Procedural fidelity data were

collected for baselineintervention,and followrup sessions as show the Table

4.2.2. In this studyprocedural fidelity data were collected from at least 30% of each
different type ofsessions, whiclwere selected randomly and coded according to the

rel at ed BrecedsraldidelityfCbedik|l i st o (Appendi x G ¢

Procedural fidelity data were calculated by using the formula: observed practitioner
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behavor/planned practitioner behavior X 100 (Ledford & Gast, 2014; Tawney &
Gast, 1984).

Table 4.2.2Procedural Fidelity Data for Baseline, Intervention, and Follgpwy

Sessions

Baseline Intervention Follow-up

Sessions  Sessions Sessions
Total Session Number 18 15 4
Evaluated Session Number (calculatec . 3
least as % 33 of total of sessions)
Procedural Fidelity Data 88 100 92

Procedural Fidelity Data for Baseline Sessions

I n the study, 18 baseline sessiomed data we.]
first participant 1-SA), 6 sessions belong the second participant-TK), and 7

sessions belong tohe third participant 1-BO). Six sessions were selected

randomly in total for procedural fidelity calculation (30% of total baseline sessions).

Procedural fidelity datahowthat practitioner applied the baseline sessions with 88%

accuracy level.

Procedural Fidelity Data for Intervention Sessions

Fourteen intervention sessionsd data were ¢
sessions belongp the first participant M-SA), 4 sessions belong tihe second

participant M-TK), and 5 sessions belong tioe third participant 1-BO). Seven

sessions were selected randomly in total for procedural fidelity calculation (50% of

total baseline sessionsProcedural fidelity data show that practitioner applied the

intervention sessions with 100% accuracy level.

Procedural Fidelity Data for Followup Sessions
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Followwup sessionsdé data wer e ¢ oOné sessiore d
belongsto the first participant M-SA), 1 sessiorbelongsto the second participant
(M-TK), and 2 sessions belongtte third participant 1-BO). Threesessions were
selected randomly in total for procedural fidelity calculation (75 % of total baseline
sessions) The result of procedural fidelity datarovesthat practitioner applied the

follow-up sessions with 92% accuracy level.

4.3.3Usability Data

To answer thefourth researchquestion, observation and interviewdata were
collected To collect data from the childn playing with the smart toybeervation
methodwas used An observation sheeicluding specific tasks related sonart toy
basedraining was preparetee Appendix D).The children were observed whether
they fulfill these tasks or notDetails of olservations were also noted as comments.
For each child, sability testing was applied individuallynder the guidance of
his/her teacher. The researcher informed the teachers labnuto play with the
smart toybefore the sessionsAlso, the smart towas introduced t@ach childby

the teacherdefore starting of each play sessioihe usability testingresultsare

presented below.

Besidesthe changes in the smart toy application after pilot study were considered in
usability analysis.After pilot study, main (last) version of smart toy application was
developedy making some changes tine pilot application according to the views of

special education expert and teachdérsey aregiven in Table 4.3.
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Table 4.3Themodificationsin theSmart Toy Application aftethe Pilot Study

Sample Modifications
Screen No
All All recordings were madenceagain in gorofessionastudio

environment.
All forward buttons were changed in a way that can be operai
9,12,14 with a RFID card

16 All themed lackgrounds was removed fraire measurement
screens.

16 Animal sounds wereliminated from theneasuring and assessil
screens

The ader of animals wadesigned to changandomlyin each
11,13,14,16 reinforcementmeasuremengnd evaluation seen In theold
version,the correct animal appeargdthe uppeileft corner.
The animals weredesigned to appear randoniyeach
11,13,14,16 reinforcementmeasuremengnd evaluation screen.

All screen | A play character was added to accompanyatigio instructions.

4.3.3.1 Efficiency (Behaviorsof Children)

In the Table 4.4comparisonof interventionsession time between pilot study and
main studyl effectiveness datareshown. Time differences have been calculated as
duration between chstmg play character and end of intervention time.
Measurement sessions that were made after in each intervention sessions have not

been considered.

As seen inthe Table 4.4, there is no significant difference in the mean spent time
between pilot study @hmain study. While participants in the main study completed
intervention sessions in avera@3:24 minutes, before changes in application
participants in pilot study completentérvention sessions in avera@@48 minutes.
Maximum value of totalplaytime in the main study was05:42 minutes for
participant MSA. Because, he repeated training session twice because of choosing
incorrect animal. Minimum value was 02.30 minutes for-WK. Main reason
behind this result is similarity of main andgtistudy There were no changesthe
number of steps in two applications in training of skill that effect application
duration
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