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Abstract

The purpose of this hermeneutic phenomenological study was to describe the experiences of
implementing assistive technology with students who have high-incidence disabilities for special
education teachers at a large school district. The theory guiding this study was Bandura’s self-
efficacy theory. Self-efficacy is one’s belief in one’s capabilities to organize a course of action to
achieve a desired outcome. Self-efficacy determines how individuals think, behave, and self-
motivate. Previous studies that investigated technology utilization in schools found that teachers’
self-efficacy is one of the key factors in determining and predicting technology integration. The
study employed hermeneutic phenomenology as its research methodology. A central question of
the study is what are the lived experiences of special education teachers who implement
Assistive Technology (AT) with students who have high-incidence disabilities. The study was
conducted in a diverse school district serving more than 9,000 special education students. The
district also provides all special education teachers AT training and has significant resources to
address the needs of students with high-incidence disabilities. The data sources were interviews,
focus groups with special educators, and documents. The data were analyzed using van Manen’s
hermeneutic phenomenology approach. Eight themes were generated. The themes were
Differences in AT Implementation Depending on Students’ Age, Technical Difficulties,
Conflicting Demands in Special Education, Students’ Technology-Related Operational Skills,
Coaching, Feedback, Fear, and Work-Life Balance. The data analysis revealed empirical,
practical, and theoretical implications along with recommendations for future research.

Keywords: assistive technology, special education, high-incidence disabilities



Copyright Page

Copyright 2024, Olga Volkov



Dedication

I dedicate this to my husband, my kids, and my parents, who inspired me to pursue a

Doctorate degree and supported me every step of the way.



Acknowledgments

I want to express my sincere gratitude to the individuals who have contributed to the
successful completion of this dissertation. Their guidance, support, and expertise have been
invaluable throughout this journey. I sincerely appreciate my Committee Chair, Dr. Alexandra
Barnett, and Committee member Dr. Randal Dunn. Your insightful comments and suggestions
have greatly enriched the quality of this work.

To all the faculty members and mentors at Liberty University who have supported me on
this academic journey, I am indebted for your commitment to excellence in education and your
willingness to invest in your students' growth.

I am also grateful to all my students who taught me compassion, love, and determination
lessons. You are the reason why I am in this.

Thank you.



Table of Contents

AADSTIACE ...ttt b e h e bt et e h e bttt e a e e bt et ehte bt et st e bt et 3
(071070) 78 Fed 11 o V(USRS RU PR PP 4
DIEAICATION ...ttt h e et e b e et e e bt e e it e e bt e ea bt e bt e sab e e bt e e ab e e beesateebeesaeas 5
ACKNOWIEAZIMENES. ....cciiieiiiieciie ettt e et e e e e et e e esaeeesabaeessseeessseeeenseeesnseeesseeennns 6
TaABLE OF CONLENLS ...ttt ettt ettt e et esat e e bt e st e et e sateebeesaees 7
LISt OF TADIES ...ttt ettt et s bt et e bt et esat e e b e e s nteebeen 14
LIST OF FIGUIES ...viiieieeeiiee ettt ettt et e et e et e e s aae e s aeeesabaeessseeeenseeeenseeennseeesseeans 15
LISt Of ADDIEVIATIONS ....eiutiiiiieiie ittt ettt ettt e st e bt e bt e eabeesateenbeesseeeneeens 16
CHAPTER ONE: INTRODUCTION ......ooitiiiiiaiiaiiteieete ettt ettt 17
OVETVIBW ...ttt ettt et a e et e a e bt e s a et et e e s h e e e abeeehbeeabeesheeeabeeeabeambeesabeenbeesnbeenbeesaeeenne 17
BaCKgIOUNA .......oiiiiieee ettt et e e e e e e ae e e e e e e naae e naeeenaeeens 18

HiStOTICAl COMEEXL .....iiiiiiiiiiieee et ettt et e e e 18

SOCTAL CONTEXL ...ttt ettt ettt et e b e et e bt e sab e e bt e sabe e bt e sabeebeesseeanbeens 20

TheoretiCal CONTEXL. ... ..iiiuiiiiiiiie ittt ettt ettt et e st e bee e 21
Problem Statement ..........oo.oo it et st b et eeee 23
PUIPOSE STAtEIMENL. ...cceiiiiiiieiiiiie et e e et e e e et e e e st eeeessbeeeeennsseeesssseaeeanns 25
Significance 0f the StUAY ........eiiiiiiiiiie e e e e e s 25
ReESEAICh QUESTIONS .....uviiiiiiiiiiee ettt e e ettt e e e ette e e e e eaaeeeeeateeeeeeaaeeeeesssaaaanns 26

Central Research QUESTION.........cccuuiiiiiiiiiieececiiee e eeette e eeee e e et e e e et e e e etae e e e eareeeas 27

SUD-QUESLION OMNE.....uviiiieiiiieeeieee ettt e et e e et e e e e eta e e e eeeaaeeeeeeaaeaeeeessaeeeanns 27

SUD-QUESLION TWO ...t e e e e et e e e e e eaae e e e eetaeeeeeenseeeeaans 28



SUD-QUESLION TRICE ....eoiiiiiiiii e e e et e e et e e e e tae e e e e eaaaeeeaans 28
SUD-QUESLION FOUT .....ooiiiiiiiiiceeeee ettt e e et e e e e eaaaeeeeaas 28
DIEEINITIONS. ...ttt et ettt et e s ht e et e e bt e et e e eab e e bt e beeeabeesateenbeesateenbeen 28
SUINIMATY ...ttt e e ettt e e ettt eeeeataeeeesasbaeeesansseeeeansaeeesanssaeesennsseeesansseeeennnens 29
CHAPTER TWO: LITERATURE REVIEW ....cooiiiiiiii ettt 30
OVETVIEW ...ttt ettt ettt a e et e e h e e bt e e a et et e e sh et eab e e e hee e abeesheeenbeeeabeambeesabeenbeesnbeenbeenaeeenne 30
Theoretical Framework ..........cooiiiiiiiiiiii e 31
REIAtEA LALETAUTE. .....eeeeieieeiie ettt ettt ettt et e s a e et e s bt e et e e sateenbeesneeeneeens 34
Overview of Theories Related to Assistive Technology and Disability...........cccoeeeneeeenee. 34
Evolution of Various Categories of Assistive Technology...........ccceeeveeriiieniiieenciieiniens 38
Historical Development of Assistive TeChnology .........ccecvveeiiiiriieeiiiieeieceee e 42
Disability Legislation Related to Assistive Technology..........ccccocvveeciiiiiiiiniiiiciieeies 45
Assistive Technology in EAUCAtION .........cccviieiiiiiiiiiiiiicceeeeeee e 47
Principles for Integrating Technology into the Learning Environment................c.cc....... 48
Implementation of Assistive TeChNOIOZY ......cccueeevuvieeiiiieiiecieecee e 50

BESt PTaCICES ...ttt 50

Barriers to Implementation ............cceeeiieeiiieeiiie e 51

The Role of Self-efficacy in AT Implementation............cceeeeveeeeiieecieesiieesie e 52
Teachers and Self-EffiCacy ........ccovuiiiiiiiiiiieceee e 52

Self-Efficacy Theory in the Context of Implementation of Assistive Technology
by Special Education Teachers ...........ccccuvvviiiiiiiieeiiiecie e 53
AT Implementation among Students with High-Incidence Disabilities.............cccueeennenn. 55

High-Incidence Disabilities .........cccvieeiieeiiieeiiie e e 55



Needs of students with high-incidence disabilities...........c.ccceeeevieerciieercieeeeiee e, 56

Benefits of AT for students with high-incidence disabilities..............cceevcverennnnn. 57

0810100 F: ) oy USRS 60
CHAPTER THREE: METHODS ...ttt s 62
OVETVIEW ...ttt ettt ettt a ettt e e a e e bt e e a bt et e e sh et ea bt e s bt e e bt e sheeeabeeeabeembeesabeenbeesnbeenbeenaeeenne 62
RESCATCH DESIZN.....uiiiiciiiieciiiecee et e ettt e et e et e e et e e s bt e e ssbaeessseeeenseeeenseeeenseeensseeans 62
RESEArCh QUESTIONS .......viiiiiiiiiiee ettt e e ettt e e e ette e e e e eaaeeeeeateeeeeenaseeeeessseaaeanns 65
Central Research QUESTION.........ccouiiiiiiiiiee ettt eete e et e e e e e e e eatae e e e eaaeeas 65
SUD-QUESLION OMNE......viiiieiiiie et e et e e e et e e e e ete e e e e eeaaeeeeeeasaeeeeeensaeaeanns 65
SUD-QUESLION TWO ...t e et e e et e e e e e eae e e e eeatteeeeeeasaeeeanns 65
SUD-QUESLION TRICE ....ooiiiiiiiiieiiiee e ettt e et e e e et e e e eeaaaeaeenns 65
SUD-QUESLION FOUT .....ooiiiiiiiiiceec e ettt e e et e e e eeaaaeeeeaas 65
Setting and PartiCIPANTS.........c.eiiiiieeiiieeiiie ettt e eee e ste e e s ae e e beeeseaeeesaeesssaeessseeessseeessseeesseas 66
L1151 LSRR 67
PartICIPANTS. ...coeiiieeiiee ettt e e e et e e e e e ebe e e e b e e e e be e e beeennaaeennaeeens 67
Researcher POSTHONAIILY........ccciiiiiiiieciie ettt et e e s e e s e e enbeeesnseeenreaens 68
Interpretive FIameEWOTK ........oociiiiiiieciie ettt e e e seaeeenaaeeeas 68
Philosophical ASSUMPLIONS ........eeiciieeiiieeeiieeciee et e erteeeire e et e e ereeeebeeesaeeesbeeesaseeensseeens 69
Ontological ASSUMPLION .....eeeeiieeiiieeeiieeeiee et e et e eereeerireeeeeeeeaeeesreeesaseeenaseeennns 69
Epistemological ASSUMPLION .......cccviieeiieeiiieeiiee ettt ereeeieeeeree e e e sveeesareeens 70

AX1010Z1Cal ASSUMPLION ....evvieiiieeeiiieeciiieeeieeeieeetteeeteeeeareeeteeesbeeessbeeesaseeennseeens 70

ReSarcher’™s ROLE ......oo.uiiiiiiie e 71

PrOCEAULES ... et e e e e e e e e e e e e e e e e e e e eaeeeeeeeeeaanaaeeeeeaeenaans 72



10

POITNISSIONS ..ttt ettt et ettt et e bt e bt e sat e et e e s bb e e bt e ssbeenbeesaeeenne 73
Recrtitment PLan.........oc.ooiiiii et 74

Data ColleCtion PLan ...........oouiiiiiiiie ettt et sttt e 74
Individual Interviews Data Collection Approach ...........cccceeevvieriieeeiieeniieeeiee e 75
Individual Interview Data Analysis Plan.........c.ccocceeviiieiiiiiiniiiecie e, 77

Focus Group Interview Data Collection Approach ..........cccceeeveeeeiiieiiieieiieeeiie e 77

Focus Group Data Analysis Plan.........ccccccveeiiiiiiiiieiiieceeeeeeee e 79

Documents Analysis Data Collection Approach ............ccccueeeiiieiiiieniieeeiie e 80
Document Analysis Plan..........ccccoocuiiiiiiiiiiiecieeeeee e 80

Data SYNERESIS....eiiiiiieiiiieciie ettt e e e et e e et e e sra e e s be e e e bee e nbeeeenseeennaeeens 81
TTUSEWOTTRINESS ...ttt st ettt et e st et et eebeesaee e 82
CIEAIDILIEY ..ttt ettt et et e st eebee e 82

B 2111 (<) 021 1RSSR 84
DePeNAabIlity .....eieeiiieeiiieciee ettt e e be e e ebe e e enbaeenaaaeens 85
L0107V i1y 00 F:1 031 1RSSR 86
Ethical ConsSiderations ..........c.eoiiiiiiiiiiiiieie ettt et 86
SUINIMATY ...eeee ettt e e ettt e e e ta e e e e eabbeeeesasbaeeesansaeeeeansaeeessnssaeeseansseeessnnsaeeeennnens 87
CHAPTER FOUR: FINDINGS ... .ottt ettt ettt ettt et e s 88
OVETVIEW ...ttt ettt et a e et e eh et et e e a et et e e sh b e ea bt e e hte e beesheeeabeeeabeambeesabeenbeesnbeenbeenaneenne 88
PaTtICIPANTS . ...eeiiiieeiie ettt e et e e et ee et eeebaeeetaeeebaeeeabaeeenaeeeenbeeeanbaeeanreeeanaeeens 88
SATAN L.ttt et sttt et e e b e st e b 90
IMETEAILN ...ttt ettt et e sttt et et esaee e 90



11

RACKEL ...ttt et e 91
JANCL ..ttt ettt et 92
(O 111 U 4 DO OO RR PRSP 92
INALALIE -ttt ettt e b e sttt e b e et e e bt e e nb e et e e eaeeenne 92
AATNDET ..ttt ettt et h et he e ettt e bt e eba e et e e naee e 93
TSR ...ttt ettt ettt ettt be e 93
JASININIC ...t ettt et h e et ht e et e nb e sae e et e naee e 94
RESULES ..ttt et h ettt e bt e e bt e s ab e e bt e s bbe et e e sateenbeesabeenbeen 94
Difference in AT Implementation Depending on Students” Age .......ccceevvvveeeiieerieeennenns 95
AT Implementation K-2 Grades ..........ccceevvieeiiieiiiieeiiee et 96

AT Implementation 3-12 Grades .........ccceeevveeerieeiiiieeiee e eree e svee e ens 97
Technical DIffiCUltIes. .......coiuiiiiiii e 97
Wi-F1 CONNECTIVILY .eviiiiiiieiieeciieceiee et e et ee et e eiae e et e e et eeeaeeesnseeessseeesnseeennseeens 98

TOO STOW .ttt et e bee 99
Conflicting Demands in Special EQUCAtion ............coccviieiiiiiiiiiciiecieeeeeee e 99
NOt ENOUZh TIME@......viiiiiiieiiieceeeeeeee et e e 100

TOO Many DIT@CHIVES ....cccuviieiiieeiiieeiieeeieeeeieeerteeerteeeiaeeeteeesreeesseeesareeesnseeens 101
Students Technology-Related Operational SKills .........c.cccccvieiiiiiiiiiiniiieeieecee e, 102
Importance of Basic Computer Skills for AT Effectiveness ........c.cccccceeveveeeneen. 102
TYPING SKILIS ....viiiiieeee e ettt aee e et e e sabeeeenaeeens 103
COACKINE ...ttt ettt et e e e e e sttt e e tbeeesbeeessaeeessaeesnsaeessseeessseeensseeennseenns 104
Struggle with a Challenging Student .............ccoccvieriieeiiieeieeeeee e 106

Reliance on External Expert for AT Knowledge........ccccovvvveeciiincieinieeieeeee, 106



12

Experienced Benefits 0f AT........cooouiieiiiieiiiieeeeeeee e 107

FE@ADACK ... et ettt 109
Student Engagement and Feedback ...........ccccoveiiiiiiiiiiiiiieieceeee e 110

Uncertainty about Administrative Awareness of AT US€ ........ccceeecvveerveeenneennne. 110

Parents’ FEedback ..........ooiiiiiiiiiiiie e 111

Colleagues’ Feedback .........oivviiiiiiiiiiiiieciieeee ettt e 112

FOAT .ttt ettt s 113

Fear of Failing Students..........cc.oeiviiieiiiieiieceecee e 113

Fear of “Hidden” Disabilities. ........c.oirieriiiiiiniiiiienieeee e 114

Work-Life Balance..........cc.ooiiiiiiiiiiiie e 114
Research Question RESPOMNSES......ccuviiiiiiiiiieeiieeciee ettt ree e e e e e sereeesnseeenneas 115
Central Research QUESTION..........cccuviiiieiiiiececiiiee ettt e et e e e e 115

SUD-QUESLION ONE......viiiiieiiiiee e ettt e et e e eearae e e e anes 117

SUD-QUESLION TWO ...t ettt e e e e e anes 119

Sub-QUEstion TRICE .......ccccuiiiiiiiiee e e 120

Sub-QUEStioN FOUT .......ooooiiiiiiiiec e e 121

SUINIMATY ...ttt e e ettt e e e et e e e e sttt eeeesasbeeeeassseeesanssaeeeeansaeeesensssaeesansseeenns 123
CHAPTER FIVE: CONCLUSION.....cotttittiiteeteete ettt ettt sttt bee st beesieeaeee 124
OVETVIBW ...ttt ettt ettt ettt et e he e e et e e bt e e ab e e bt e e ab e e bt e eab e e bt e eab e e bt e eabeabeesabeanbeesnteanbeens 124
DDISCUSSION ..ttt ettt et a e et e s et e eab e eae e et e e sabeeabeessbeembeesabeenbeeenbeenbeesateenbeanneas 124
Summary of Thematic FINAINGS........c.ccooviiiiiiiiiiiece et 124
Interpretation Of FINAINGS .....cccoviiiiiiieiiecee ettt 125

Facilitators of AT implementation..........ccccueeeeieeeiieeeiieeeiee e e 126



13

Barriers to AT implementation ...........ccueeeeiieeiieeeiiee e e 128

Sources of SElf-ETTICaACY.....coiiiiiiiiiieieeceeee e 130

Age-Telated EXPETICIICES ...cuuvvieiiieeeiiieeeiieeiteeeteeetteeetteeeteeeereeesbeeesnseeesaseeennseas 131

Implications for Policy and PractiCe..........ccceevuiieiiiieiiieeiieeieecee e 133
Implications fOr POIICY.....cccuuiiiiiiieiieeeeee et 133

Implications fOr PractiCe........ccouiiiiiiieiiieeiie et 134

Theoretical and Empirical IMplications............ceecvieeiiieeriieeiiieeiee e eeree e e 136
Theoretical IMPIICAtIONS .......ccuvieeiiiiiiiiieciie et ens 136

Empirical ImpliCations..........cocviiiiiieeiiieeiie et 138

Limitations and Delimitations............c.eevuiiiiiiiiiiieiiiee e 139
Recommendations for Future Research.............cooooiiiiiiiiiiiiiieecceeceee 140
COMCIUSION ..ttt et e b e et e bt e e it e e bt e eab e e bt e esbeebeeeabeenbeesneeanbeens 143
RETCIEIICES ...ttt ettt ettt e b e st e e saaeebeenaees 145
APPENDIX A L.ttt ettt ettt s bttt et eea e et e e nt et e et e e ne e beenteeneenteenne e 168
APPENDIX B ...ttt ettt ettt ettt et at et et e st et enteeneete e e 172
YN o 2\ 5 ) G TSRS 173
APPENDIX D ..ottt ettt et e sttt e at et e et e st et e enteeneeneeenne e 174
APPENDIX E ..ottt sttt et e sttt eat et e et e st et e enteeneeee e e 175

APPENDIX F .ottt et 177



14

List of Tables
Table 1 Individual Interview QUESTIONS .........c..eeeiuiieirieeeiieeeiee et et eeereeeteeeeeteeeeeaeeeeaeeeereeens 75
Table 2 FOCUS Group QUESTIONS ......euieiiiieiieeiiieiieeieeieeeieeite et eteesteesbeessaeeseesnseasseesssesseessseans 78
Table 3 PartiCIPANES......cccuiiiiieiiecie ettt ettt ettt ettt e et e s e et eesabeesbeessaeensaeenseanseessseenseensseens 89

TADIE 4 THEMES .o 95



Figure 1 Chronological Sequence

Figure 2 Causation Codes............

List of Figures

15



List of Abbreviations
Active Implementation Framework (AIF)
Americans with Disabilities Act (ADA)
Assistive technology (AT)
Assistive technology Services (ATS)
Attention Deficit/ Hyperactivity Disorder (ADHD)
Augmentative and Alternative Communication (AAC)
Cognitive Theory of Multimedia Learning (CTML)
Human Activity Assistive Technology (HAAT) model
Individual Educational Plan (IEP)
Individuals with Disabilities Education Act (IDEA)
Multimedia Design Framework (MDF)
Other Health Impairment (OHI)
Quality Indicators for Assistive Technology (QIAT)
Specific Language Impairment (SLI)
Specific Learning Disability (SLD)
Speech-to-Text (STT)
Technological Pedagogical Content Knowledge (TPACK)
Technology Acceptance Model (TAM)
Text-to-Speech (TTS)

Universal Design of Learning (UDL)

16



17

CHAPTER ONE: INTRODUCTION

Overview

While for most people, technology simplifies tasks for people with disabilities,
technology enables possibilities. In educational settings, Assistive Technologies (AT) such as
hearing aids, alternative communication devices, text-to-speech software, among other
technological solutions are crucial in providing students with free appropriate public education
(IDEA, 2004). In the United States, every student who is eligible for special education services is
also eligible to receive assistive technology (Assistive Technology Act, 2004; IDEA, 2004).
Unfortunately, certain categories of students such as students with high-incidence disabilities are
less likely to receive AT and AT services (Bouck & Long, 2021; Edyburn, 2005; Quinn, 2009).
Teachers' perceptions of AT and their self-efficacy in implementing technology often inhibit
teachers from considering technology for their students with disabilities (Li et al., 2019). The
responsibility of implementing AT falls primarily on special education teachers, which can feel
overwhelming as it is a rapidly changing field that requires continuing education and, most
importantly, teachers' willingness to step outside their comfort zones to explore technology
(Kennedy & Boyle, 2017). The goal of this study was to explore teachers' motivation to consider
and implement assistive technology among students with high-incidence disabilities in special
education. This chapter will provide background knowledge on how the issue of assistive
technology underutilization among students with high-incidence disabilities evolved. It will also
frame the study by stating its problem, purpose, and significance. Research questions and

definitions will be presented.
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Background

The underutilization of assistive technology among students with high-incidence
disabilities is a significant issue in special education (Atanga et al., 2020; Evmenova et al., 2023;
McNicholl et al., 2021). This section examines the evolution of assistive technology over time to
help gain a better understanding of the issue of underutilization. Additionally, this section
provides a social and theoretical context of the study.

Historical Context

The history of AT can be traced to ancient times when rudimentary tools were used to aid
individuals with disabilities. Some examples of AT in the form we see today are glasses invented
in Italy in 1200 or the first wheelchair developed in China in the 5th century (Kamenetz, 1969).
Assistive technology evolved from improving the functional capabilities of individuals to
enabling technologies that facilitate tasks for people with different needs, abilities, and cultures
(Zallio & Ohashi, 2022).

Today’s technology supports the individual needs of students in the classroom, and it
affords educators a way to address a range of previously overlooked students' needs (Edyburn,
2013). These needs include meaningful access to instruction and content, communication with
the world, mobility, and the need to be included in the life of a community. Technology
development in the last 50 years has been nothing short of breathtaking (Bouck, 2017). However,
while it provided many opportunities, it also created a gap between technology-based products
and empirical research supporting the use of these products with students with high-incidence
disabilities (Israel et al., 2014; Kennedy & Deshler, 2010).

Over the last couple of decades many barriers to technology implementation have

significantly reduced, e.g., cost reduction of hardware and software and widespread Internet
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access (Bulman & Fairlie, 2016). Simultaneously, the market for educational technology
exploded with technology-based tools, leaving administrators, teachers, and families with an
abundance of products that help solve a range of students’ needs (Okolo & Diedrich, 2014).

Over 35 years ago, Congress passed the first document establishing and promoting
assistive technology in special education — the Technology Related Assistance Act of 1988, also
known as the Tech Act. Later, the principles and language of the Tech Act were incorporated into
the Individuals with Disabilities Education Act (2004). IDEA (2004) states that while developing
an Individual Education Plan (IEP) for students qualified to receive special education services, a
multidisciplinary team must consider whether the student may benefit from AT and AT services,
which then should be included as part of the IEP.

Despite the importance of AT and its relative availability and variety, several studies
suggest that students with disabilities are not receiving AT and AT services to the degree that
might be expected (Bouck et al., 2011). Bouck and colleagues reported that only 8% of 300,000
students with high-incidence disabilities who participated in the National Longitudinal Transition
Study 2 reported receiving AT. Quinn et al. (2009) further investigated the issue of AT
underutilization. They confirmed that approximately 87% of students who received AT in their
study had low-incidence disabilities, and less than 15% of AT users had high-incidence
disabilities (Ahmed, 2018; Bouck & Long, 2021; Quinn et al., 2009).

Researchers have voiced concern over the years about the lack of guidance for special
educators on the instances where AT is to be considered and instructions on AT implementation.
An overwhelming number of studies confirm that teachers are interested in AT implementation
and consider it important (Ahmed, 2018; Evmenova et al., 2023; Lamond & Cunnigham, 2020).

Studies also document that teachers feel that they are not prepared and that they lack knowledge



20

on how to match students and technology, how to support a successful implementation, and how
to facilitate a natural integration of AT in their classroom (Atanga et al., 2020; Jones &
Hinesmon-Matthews, 2014; Malcolm & Roll, 2017). Even when teachers have access to
professional development in the area of AT, they need to be motivated to use AT and they need to
have strong technology self-efficacy skills in order to effectively implement AT (Alghamdi,
2022; Holden & Rada, 2011; Siyam, 2019). If special education teachers refuse to accept the
technology, their students will not accept it either (Nam et al., 2013).
Social Context

The importance of assistive technology in special education is long recognized and
documented in legislative documents and research (Bouck & Long, 2021; Fernandez-Batanero et
al., 2022; Olakanmi et al., 2020). Unfortunately, despite the technological boom of recent years,
AT has not been taken full advantage of in the educational settings, especially for students with
high-incidence disabilities (Karlsson et al., 2018). In the United States, in the 2021-2022 school
year, 7.2 million students participated in special education; 67% are students with high-incidence
disabilities. These students generally have learning, behavioral, attention, and mild cognitive
disabilities (O’Brien et al., 2019). The main commonality among students identified as having
high-incidence disabilities is that they have poor academic performance. According to several
studies, over 4.5 million students across the United States could improve their lives and reduce
difficulties in academic activities by using AT (Adebisi et al., 2015; Isgett & Wang, 2021).

Students with high-incidence disabilities often have difficulties in reading, writing, and
mathematics, which could be negated or mitigated with AT (Kennedy & Boyle, 2017). When
using assistive technology in school, students have better post-school outcomes in the areas of

jobs, wages, and participation in postsecondary education (Bouck et al., 2012). It is important to
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remember that several conditions must be met to implement assistive technology successfully.
When choosing an AT, an educational team must consider a student's strengths and weaknesses,
where and when they are expected to use the technology, what activities will occur, and how the
AT will enable a student to achieve educational goals (Zabala, 1995).

The successful implementation of AT is not just about the technology itself. It is
intricately linked to student’s operational, functional, strategic, and social skills when using a
particular AT device or software. Likewise, the teacher’s role cannot be overlooked in AT
consideration and implementation. Teachers’ beliefs and motivation play a pivotal role in
considering AT and teaching students the necessary skills to be successful with AT (Holden &
Rada, 2011).

Theoretical Context

In recent decades, many initiatives have promoted technology use in education, notably
highlighted by the Every Student Succeeds Act (2015). Subsequent studies have explored
various elements contributing to the successful integration of technology in educational settings.
These elements include factors associated with teachers and students, technology and practices
using technology, policies, legislation, and support from district and school administrations
(Groff & Mouza, 2008; National Educational Technology Plan, 2017). While all the factors are
important, the role of the teacher appears to be the most crucial as the teacher remains the main
facilitator of technological transformation in the classroom (Backfish et al., 2020; Cheng et al.,
2020; Tschannen-Moran & Hoy, 2001).

Many factors can potentially motivate teachers to integrate technology. According to the
expectancy-value theory of motivation, one of the central factors that predicts an individual’s

course of action and persistence in this course is a person’s value beliefs (Schunk, 2020).
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Furthermore, self-efficacy theory provides insights into sources of personal beliefs about one’s
capabilities (Cheng et al., 2020). Several studies investigating technology underutilization in
schools found that teacher self-efficacy is a key factor in determining and predicting technology
integration (Compeau & Higgins, 1995; Isikli & Sezer, 2022; Siyam, 2018). Some studies looked
at teachers’ perceptions of AT and found that while teachers acknowledge the importance of AT,
they do not feel prepared to implement it (Atanga et al., 2020; Lamond Cunnigham, 2020).
Siyam (2018) used the Technology Acceptance Model (TAM) to explore factors that
impact special education teachers' decision to implement AT and found that self-efficacy, time,
and access affect the actual use of technology the most. These findings were further supported by
Li et al. (2019). The researchers looked at the factors contributing to technology implementation
through several frameworks that outline essential competencies to effective technology
integration, such as the previously mentioned TAM and the more recent one -Technological
Pedagogical Content Knowledge (TPACK). Both studies confirmed that technology self-efficacy
was important in predicting teachers’ use of technology. However, studies that attempt to
identify and explain how technology self-efficacy is constructed among special education
teachers who work with students with high-incidence disabilities have not been conducted.
Self-efficacy is grounded in the social cognitive theory developed by Bandura (1993,
1999). Self-efficacy is “belief in one’s capabilities to organize and execute the courses of action
required to produce given attainments” (p.3, Bandura, 1997). In essence, if one believes that he
or she is incapable of performing a task or activity, then he or she is less likely to attempt to
carry out said action. Self-efficacy determines how individuals think, behave, and self-motivate.
There are four sources of self-efficacy construct: mastery experience, vicarious experience,

social persuasion, and physiological or affective state (Bandura, 1997).
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Accentuating the concept of self-efficacy and recognizing its power to predict one’s
behavior, this study’s goal is to explore teachers’ experiences that may impact their self-efficacy
concerning technology implementation among students with high-incidence disabilities. Morris
et al. (2017) reviewed 82 empirical studies that measured and conceptualized the sources of
teaching self-efficacy and proposed that there may be additional sources of teaching self-
efficacy. Self-efficacy is a highly contextual construct and should be referenced to specific tasks
and not just general self-efficacy (Henson, 2002). Exploring how attributes of innovations affect
one’s technology self-efficacy makes it possible to investigate and identify factors that contribute
to special education teachers’ implementation of AT (Rogers, 2003).

Furthermore, it is acknowledged in the research that high-incidence disabilities are also
called “hidden” disabilities. These types of disabilities are less recognized and understood by
teachers and other students (Evans et al., 2015; Morifia & Carnerero, 2022; Skér, 2010; Wilkins
et al., 2016). The researchers documented that “hidden” disabilities are the ones that caused the
strongest feelings of insecurity among participants of the research.

It is important to understand if and how teachers' perceptions of disability affect their
teaching self-efficacy. This information informs stakeholders on how to increase AT usage
among students with high-incidence disabilities. This study will be guided by Bandura’s (1997)
four sources of self-efficacy; however, it will have an exploratory nature to identify the roots of

teachers’ beliefs in their pedagogical, content, and technological knowledge.

Problem Statement

The problem is that the implementation of quality assistive technology services is

underrepresented among students with high-incidence disabilities. AT implementation in
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educational practice largely depends on teachers' pedagogical behavior (Lamond & Cunningham,
2020). While researchers have identified financial restraints and insufficient
information/professional development as barriers to AT implementation (Fernandez-Batanero et
al., 2022; Lamond & Cunningham, 2022), studies have suggested that even when these factors
are addressed, it does not guarantee successful AT implementation by teachers (Evmenova et al.,
2022). This issue is particularly pronounced for students with high-incidence disabilities, who
constitute one of the largest groups of students with disabilities served under IDEA (2004),
according to the National Center for Educational Statistics (2022).

The rapid expansion of technology-based solutions in education is happening at a pace
that outdoes the rate of research in the field. The often high profitability of new educational
technologies adds another layer of complexity. These factors contribute to a multifaceted
problem characterized by incomplete and contradictory information, diverse opinions from many
stakeholders, economic burdens, and complex interconnectedness (Kennedy & Boyle, 2017). As
a result of such intricacies in the field, one should not be surprised to hear that barriers exist in
technology implementation in areas such as (1) developing sustainable buy-in, (2) ensuring
fidelity of implementation, (3) research-to-practice dilemmas (Evmenova et al., 2022).

Teacher self-efficacy has emerged as a crucial factor in determining teachers'
perseverance in implementing AT (Atanga et al., 2020; Harper et al., 2017). Thus, there is a need
to explore and address the factors contributing to teachers' lack of confidence in utilizing AT
effectively despite the available resources and support. This empirical investigation contributes
to filling the gap in the literature and provides valuable insights for enhancing the

implementation of AT in educational settings.
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Purpose Statement

The purpose of this hermeneutical phenomenological study is to describe the experiences
of implementing assistive technology with students who have high-incidence disabilities for
special education teachers at a large school district. At this stage in the research, the
implementation of AT is defined as the provision and use of AT to empower students with high-
incidence disabilities to overcome limitations, access information, communicate, and engage in

daily activities more effectively.

Significance of the Study

This study describes special education teachers’ experience when considering and
implementing AT. This research will contribute to exploring and describing factors affecting
teachers’ self-efficacy when implementing AT with students with high-incidence disabilities.
When considering AT, a deeper understanding of teachers' extrinsic and intrinsic motivation will
allow changes that may lead to wider implementation of AT among students with high-incidence
disabilities.

The theoretical significance of this study is anchored in further expanding the theory on
which it is based. Self-efficacy is a powerful construct that is able to predict one’s behavior and
motivation. By understanding how contextual factors and attributes of innovation, behaviors of
administrators, and organizational changes in the process of adopting a new technology affect
teachers' technology self-efficacy, this study will enhance self-efficacy theory through a lens of
an active implementation framework (Holden & Rada, 2011; Fixsen et al., 2009; Rogers, 2003).

The empirical significance of the study lies in its ability to clarify contextual influences

on special education teachers' self-efficacy as it relates to AT implementation. Participants’
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responses to interview questions and focus group discussion, along with information from
documentation, yielded observable data that further supported this study's empirical value (van
Manen, 2014). Overall, this study seeks to fill the gap in the literature that explores the
facilitators and barriers to AT implementation among students with high-incidence disabilities.
Practical implications resulting from this study allow educational stakeholders to increase
access to general education for students with high-incidence disabilities and will improve their
overall educational experience. Furthermore, themes derived from described educators’
experiences equip and empower future research to investigate the field of AT implementation.
Moreover, school administrators, educational leaders, and policymakers hear the voices of
special education teachers on this pressing issue. Describing the experiences of teachers and
addressing teachers' negative experiences provides access to assistive technology for students
with high-incidence disabilities and their families, which in turn promotes their inclusion.
Furthermore, AT implementation advances students’ educational outcomes by improving their
academic performance (Bouck et al., 2020; Keelor et al., 2023; Malcolm et al., 2017), increasing
engagement and motivation (Rizk & Hillier, 2022), and enhancing social skills (Emerling et al.,

2021; Murry, 2018; McNicholl et al., 2021; Tamakloe & Agbenyega, 2017).

Research Questions

Assistive technology has the potential to improve the quality of education for all students
and promote the inclusion of students with disabilities (Adebisi et al., 2015; Bouck et al., 2012;
Isgett & Wang, 2021). Unfortunately, AT continues to be underutilized, especially among
students who have “hidden” disabilities such as reading and writing deficits, mathematics

learning disabilities, speech and language disabilities, and emotional and behavior disorders
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(Ahmed, 2018; Atanga et al., 2020; Bouck & Long, 2021; Emerling et al., 2021; Ferndndez-
Batanero et al., 2022; Keelor et al., 2023). Special educators play a crucial role in the rate of
adoption and implementation of AT (Atanga et al., 2020; Evemnova et al., 2023; Harper et al.,
2017; Lamond & Cunningham, 2020). Their beliefs, motivations, and perceptions seem to
determine whether the technology will be implemented. Therefore, in this study, I describe
teachers' experiences to explore the factors that affect teachers’ motivation, perception, and
beliefs about AT, along with the AT adoption rate for students with high-incidence disabilities.

The research questions for this study are derived from both the problem and purpose
statement, as these questions created a guide to the qualitative research that was concerned with
making practical recommendations for administrators, assistive technology specialists, and other
educational stakeholders on increasing teachers’ AT consideration and implementation (van
Manen, 2014). The research questions have been stated broadly in line with qualitative research's
attributes to ensure the study's interrogative nature (Creswell & Baez, 2021). Furthermore,
creating a broad research question that begins with “What” aligns with the phenomenological
method of inquiry design and overall qualitative design chosen for this study (van Manen, 2014).
Central Research Question

What are the lived experiences of special education teachers who implement AT with
students who have high-incidence disabilities?
Sub-Question One

How do special education teachers describe mastery experiences when implementing

assistive technology with students with high-incidence disabilities?
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Sub-Question Two

How do special education teachers describe vicarious experiences when implementing
AT with students with high-incidence disabilities?
Sub-Question Three

How do special education teachers describe verbal persuasion when implementing AT
with students with high-incidence disabilities?
Sub-Question Four

How do special education teachers describe physiological feedback when implementing

assistive technology with students with high-incidence disabilities?

Definitions

1. Assistive Technology - Any item, piece of equipment, or product system, whether
acquired commercially off the shelf, modified, or customized, that is used to increase,
maintain, or improve the functional capabilities of children with disabilities (IDEA,
2004)

2. High-incidence disabilities - Students who qualify for special education services under
categories such as emotional and/or behavior disorders, learning disabilities, mild
intellectual disability, and, in some cases, high-functioning autism, attention-deficit
hyperactivity disorder and speech and language impairment (Gage et al., 2012).

3. Teacher’s self-efficacy - A teacher's judgment of his or her abilities to bring about desired
outcomes of student engagement and learning, even among those students who may be

difficult or unmotivated (Tschannen-Moran & Hoy, 2001).
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4. Quality AT services in education are defined as services that align with the
recommendations of the Quality Indicators for Assistive Technology Consortium in all
six areas: (1) administration, (2) consideration, (3) assessment, (4) IEP development, (5)

implementation, and (6) evaluation of effectiveness (Zabala, 2000).

Summary

The underutilization of AT among students with disabilities is a significant problem
(Ahmed, 2018; Atanga et al., 2020; Bouck & Long, 2021; Emerling et al., 2021; Fernandez-
Batanero et al., 2022). Despite government initiatives to provide access to technology and the
research community to establish quality standards for the industry, the situation continues to
prevail, especially among students with high-incidence disabilities. Special education teachers
are the key element in promoting AT implementation in schools. Teachers’ beliefs, perceptions,
and motivation directly affect teachers' behavior in implementing technology. This study’s goal
is to investigate the factors facilitating or hindering AT implementation among students with
high-incidence disabilities and is rooted in Bandura’s self-efficacy theory. The study aims to
provide recommendations to district and school administrators on how to increase AT
implementation among students with high-incidence disabilities to ensure their full inclusion and

participation.
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CHAPTER TWO: LITERATURE REVIEW

Overview

In the modern world, our lives are surrounded by technology. It empowers people to be
more productive and effective; however, for people with disabilities, one of the most basic
purposes of technology is to facilitate social integration and participation. Assistive technology is
an avenue by which people with disabilities are able to access desired environments and be more
independent. Among the many examples of assistive technology are wheelchairs, hearing aids,
spectacles, prostheses, and speech-to-text, text-to-speech software. According to the World
Health Organization, disability is an interaction between a person’s functioning, health condition,
and contextual factors (WHO, 2007). In other words, disability is defined by what demands
various environments place on the person. Assistive technology has the potential to negate the
severity of disability by allowing a person to interact with the environment freely. In the context
of special education, assistive technology has the potential to provide students with disabilities
access to general education while creating an inclusive educational system.

A systematic literature review was conducted to explore the factors that may contribute to
or hinder the implementation of AT among students with high-incidence disabilities. This chapter
offers a review of the research on this topic. In the first section, the self-efficacy theory will be
discussed. Next, a review of recent literature on AT and the benefits of AT implementation
among students with high-incidence disabilities will be addressed. Lastly, the literature
surrounding current findings on the factors contributing to or hindering successful AT
implementation among special education teachers, including financial limitations and lack of

professional development, will be addressed. Finally, a gap in the literature is identified, and
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more research is needed that captures the experiences of special education teachers with the
implementation of AT among students with high-incidence disabilities. This knowledge is
imperative in order to identify factors contributing to AT implementation among students with

high-incidence disabilities.

Theoretical Framework

The theoretical framework of this study is mainly grounded in Alber Bandura’s social
cognitive theory (1993). The social cognitive theory attempts to explain human behavior through
the triadic reciprocality of three factors: personal variable (self-efficacy), behavioral, and
environmental factors (Schunk, 2020). As a result of this reciprocality, the agentic perspective is
central to social cognitive theory. Bandura (1993) believed that people are not only products of
their environment but also producers of it. People produce their own environment as they
actively choose the course of action and, therefore, create their own experiences (Bandura,
1993).

One of the key concepts of social cognitive theories is self-efficacy. Bandura (1993)
defined self-efficacy as individuals' belief about their ability to control their functioning levels
and the events that impact their lives. In other words, what teachers believe about their
capabilities and what they can produce directly correlates with their actions (Bandura, 1999;
Tschannen-Moran & Hoy, 2001). Skinner (1961) noted that people avoid unpleasant
experiences, including the anxiety and fears that may arise when using new technology. On the
other hand, Bandura's (1999) self-efficacy theory suggests that individuals are more likely to
engage in new activities if they have confidence in their ability to perform the task successfully.

According to Bandura (1999), when faced with challenges, perceived self-efficacy will
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determine one's self-hindering or self-enhancing thinking and thus will affect how much effort
should be put into achieving a specific goal. The underlying theory of this study is that teachers'
self-efficacy beliefs regarding assistive technology play a vital role in their acceptance and
effective use of technology in the classroom (Albion & Ertmer, 2002; Angers & Machtmes,
2005).

The four factors that are believed to be the main influences on one's level of self-efficacy
are mastery experiences, vicarious experiences, verbal persuasion, and somatic and emotional
states (Bandura, 1993, 1999). These factors must be considered in the context of individual
beliefs and perceptions of teachers and in the context of the whole organization's implementation
(Holden & Rada, 2011; Fixsen et al., 2009).

Mastery experiences, also called performance accomplishments, are probably the most
important source of self-efficacy since they are based on a person’s experience (Shortridge-
Baggett, 2000). A repeated feeling of mastery and success enhances self-efficacy, while regular
failure hinders it. Mastery experiences are especially important at the beginning stages of the
learning process. Once a person develops a strong self-efficacy, one failure does not have much
impact on self-efficacy. The effects of failure depend on the stage in the learning process and the
total pattern of the experiences (Bandura, 1997; Morris et al., 2017; Shortridge-Baggett, 2000).
For example, mastery experience can be especially powerful if the task is considered particularly
demanding. On the contrary, the need for considerable effort and overreliance on help from
others can impede the influence of experience on self-efficacy (Bandura, 1997; Morris et al.,
2017).

Vicarious experience refers to the process of observing the experience of others

(Bandura. 1997). Seeing others perform the task successfully increases one’s self-efficacy,
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though to a lesser degree than direct experience. A critical element of vicarious experience is the
similarity of a role model or comparison group to an observer. The more similar it is to the
model, the bigger its effect on the observer. Another significant aspect is the more openly models
struggle with the task, the more this experience enhances the observer’s self-efficacy (Morris et
al., 2017).

Verbal or social persuasion can also influence self-efficacy (Bandura, 1997; Morris et al.,
2017; Shortridge-Baggett, 2000). This source of self-efficacy is most often used because it is
easy to use (Shortridge-Baggett, 2000). People try to convince others that they can succeed in a
difficult task by providing instructions, suggestions, praise, and encouragement. However, an
essential detail is the perceived knowledge and credibility of the person giving feedback.
Another major determinant of verbal persuasion is how the feedback is framed. The messages
that are more specific and sincere have more powerful effects. People are especially prone to the
impact of verbal persuasion when they have little experience in the domain. A person's self-
beliefs can be more readily undermined by negative feedback than strengthened by positive
encouragement (Badura, 1997; Morris et al., 2017).

Lastly, the somatic and emotional state, also known as the physiological and effective
state, refers to the human body's response to a specific activity. Such states may include stress,
fatigue, anxiety, depression, or feelings of excitement. People use the information about their
physiological and emotional states to judge their capacity to perform an activity. For example, in
a task that requires strength and perseverance, one can interpret fatigue and pain as signs of low
physical efficacy (Bandura, 1997; Shortridge-Baggett, 2000).

In determining other sources of self-efficacy, it is imperative to remember that self-

efficacy is deeply rooted in understanding that human behavior is reciprocally influenced by
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environment and personal factors (Bandura, 1993; Morris et al., 2017). According to Bandura’s
theory, at the heart of social cognition are five interrelated human capabilities: (1) symbolizing,
(2) forethought, (3) vicarious capabilities, (4) self-regulatory, and (5) self-reflective capabilities
(Bandura, 1997; Gist & Mitchell, 1992; Morris et al., 2017). Gist and Mitchell (1992) expanded
on Bandura’s research of self-efficacy. They focused on various external and internal factors
contributing to how people interpret the experience based on their skills and knowledge and

depending on the environmental factors.

Related Literature

The literature review aimed to present a comprehensive picture of AT's historical and
legal development in the United States while also providing an overview of principles of
integrating technology into the learning environment. In addition, it provides a comprehensive
overview of the needs of students with high-incidence disabilities. The review also reflects the
discussion on the most effective AT for this population of students.

Overview of Theories Related to Assistive Technology and Disability

Assistive technology exists within the realm and construct of disability. AT is there to
enhance the lives of people with disabilities. As a result, various theories and models have been
proposed to guide AT development, implementation, and assessment. According to the World
Report on Disability, “disability is complex, dynamic, multidimensional, and contested” (p.3,
2011). Contested refers to challenges in coming to a conclusion regarding the definition of
disability (Federici & Scherer, 2012). When discussing disability, many surrounding and

supporting issues arise, such as individual functioning and how they are measured, social
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barriers, digital divide, objective quality of life and subjective well-being, activity performance
versus participation, human rights, morbidity, and mortality.

The three most commonly discussed models of disability are the medical model, the
social model, and the biopsychosocial model. The basic characteristic of the medical model is
that disability is viewed as a medical condition or failure of a bodily system (Retief & LetSosa,
2018). Therefore, people with disabilities should be treated by medical professionals and should
be excused from any social commitment and responsibilities (Petasis, 2019). From a medical
model point of view, AT serves as a remedy or intervention to mitigate the disability (Federici &
Scherer, 2012).

On the contrary, the social model of disability developed by Mike Oliver in 1983 viewed
disability as a result of negative societal attitudes (Petasis, 2019). The physical, economic, and
social barriers faced by people with disabilities are not deficits in their bodily functioning but
rather constructed by society's social, cultural, and ideological beliefs and attitudes. In this
context, assistive technology becomes a bridge that can close the gap between the individual’s
capabilities and bodily functioning and societal expectations, demands, and structures (Federici
& Scherer, 2012).

The biopsychosocial model of disability links the medical and social models (Petasis,
2019). It accepts that disability is caused by physical or biological problems that need to be
treated by medical experts. At the same time, it is society’s responsibility to find ways to include
people with disabilities in social, economic, and political activities and provide them with equal
opportunities (Bath et al., 2014). From a biopsychosocial model, AT can be both a remediation
and compensation tool. While AT can provide access to certain activities, it can also offer

interventions to improve a person’s functioning (Federici & Scherer, 2012).
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The construct of disability is also documented in key documents such as The United
Nations (UN) Convention on the Rights of Persons with Disabilities (CRPD) (2006). This
document recognizes that disability occurs at the intersection of the person and the context in
which they live. Therefore, the extent of disability may differ based on the context. This
document describes the rights of persons with disabilities and recognizes the equal protection
and equal benefits of the law to all people with and without disabilities (CRPD, 2006).
Furthermore, the document acknowledges AT as one of many opportunities necessary to reduce
the disabling influence of many environments and mentions AT in many sections of the CRPD
(2006).

Inspired by this document and its advocacy for the social inclusion of persons with
disabilities, several AT frameworks emerged. One of the most commonly referred to is the
human activity assistive technology (HAAT) model (Hersh & Johnson, 2008). This model
describes a human performing activity in the environment using AT. This model emphasizes the
contextual and personalized nature of AT. Irrespective of whether the HAAT model is applied to
a device design, an assessment resulting in AT recommendation, or an outcome evaluation, the
order of consideration and integration of the HAAT elements is consistent (Hersh & Johnson,
2008). It always starts with identifying the need or activity followed by determining a human's
characteristics that affect the activity's performance or engagement. The contextual elements are
considered next. The AT design or recommendation comes last, emphasizing the role of AT as
an enabler to perform or engage in the activity in a certain context (Hersh & Johnson, 2008).

Other fundamental frameworks in the field of AT are the person-environment-occupation
(PEO) model and the ecological model (Cook & Polgar, 2015). Both models focus on the

interaction between the individual and its environment and serve as a means to ensure a person's
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well-being and increased functionality. The PEO model focuses on the optimal fit between the
person, their environment, and their occupation or daily activities, while the ecological model
emphasizes the interactions between the person, the technology, and the environment (Cook &
Polgar, 2015; Strong et al., 1999).

Another cluster of models developed to guide AT assessment, implementation, and
evaluation focuses on the user’s perception of the technology. The Technological Acceptance
Model (TAM) was originally developed by Davis (1993), and it addressed the determinants of
computer acceptance (Lee et al., 2003). This model focuses on perceived usefulness and ease of
use and how these factors influence one’s decision to utilize technology. Later, this model was
adopted in various domains, including AT. This model inspired the matching person and
technology model, where environmental factors, consumer personal and psychosocial factors,
and functions and features of desirable technologies come together (Scherer et al., 2005).

All current frameworks have shortcomings and are not perfect, mainly because various
models focus on multiple aspects and fail to include and account for the spectrum of all
environmental, personal, and technological variations (Hersh & Johnson, 2008). Another layer of
complexity hides in definitions. Definitions allow for the framing of the construct of interest
while conveying what to include or exclude from the definition (Cook & Polgar, 2015).
Unfortunately, in jurisdictions where AT funding is supported through the government,
definitions also guide what AT is based on what is eligible for financing. Therefore, some
practical definitions of AT do not align with theoretical models of AT and disability. However,
the above-mentioned models provide different perspectives on the relationships between AT and
disability. They inform AT solutions' design, assessment, implementation, and evaluation,

ensuring they are effective and meaningful to the end-user.
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Evolution of Various Categories of Assistive Technology

Technology is mostly associated with various machines and computers; however, people
with disabilities use specific types of technology to meet a wide range of their needs (Wendt &
Lloyd, 2011). The following technology categories are considered the most common uses of
technology as AT: augmentative and alternative communication (AAC), adapted computer
access, devices to assist listening and seeing, environmental control, adapted play and recreation,
sitting and positioning, mobility and powered mobility, prosthetics, and technology to improve
students’ learning (Went & Lloyd. 2011; Woodward & Rieth, 1997). Assistive technology has
been evolving to address the specific needs of people with disabilities as the awareness of those
needs grows and technology develops. To better understand the historical development of AT,
one must better know what each category of AT is and which needs it addresses.

Many people with disabilities have difficulties communicating with people in the
environment. These challenges could stem from physical, intellectual, motor-planning, sensory,
and other issues. An AAC device could assist these people with receptive and expressive
language (Alper & Raharinirina, 2006; Went & Lloyd. 2011; Woodward & Rieth, 1997). Some
AAC devices could be high-tech with speech-generating and word prediction capabilities while
utilizing a range of signal sensing and acquisition methods used in conjunction with the existing
high-tech AAC platforms for individuals with a speech disability, including imaging methods,
touch-enabled systems, mechanical and electro-mechanical access, breath-activated methods,
and even brain—computer interfaces (Elsahar et al., 2019). In contrast, others could be as simple
as low-tech communication boards using manual signs and finger spelling (Went & Lloyd.

2011).
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In today’s world, computers are a crucial aspect of school, employment, and personal
productivity. However, people with disabilities may have limited access to computers. To
operate a personal computer, a user must be able to see the screen, activate keys on a keyboard,
and control a mouse, touchpad, or trackball. Alfredsson Agren et al. (2020) reframed computer
access to internet access. According to Eurostat (2023), 96% of young people in Europe and the
USA use access to the internet daily. Young people with and without disabilities use the internet
daily for social media, communication, playing games, and obtaining information (Alfredsson
Agren et al., 2020). The AT application area of adapted computer and mobile technology access
aims to increase the capabilities of people who face challenges and limitations in navigating
computer and mobile devices and accessing the internet (Alfredsson Agren et al., 2020; Went &
Lloyd, 2011). Adapted and alternative access solutions include a wide array of tools. Some
examples are alternative input devices (e.g., trackball and joysticks, head wands and mouth
sticks, eye-tracking systems, braille displays, adaptive keyboards, and switch access), various
software solutions (e.g., screen readers, screen magnification, speech recognition software, on-
screen keyboards, word prediction software), mobile technology solutions (e.g., VoiceOver and
TalkBack, voice control, magnification gestures, switch access for mobile devices), and web
accessibility tools (e.g., extensions that provide users the means to adapt web content according
to their preferences and need, and well-developed principles when developing websites, ensuring
access for all) (Alfredsson Agren et al., 2020; Went & Lloyd, 2011).

Another big cluster of tools is technology, which assists with listening and seeing.
Assistive listening devices amplify auditory signals and can be directly attached to the body

(Went & Lloyd, 2011). Other assistive listening devices include auditory trainers, speech and
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telephone amplifiers, or FM and inductance transmission systems. For people who are deaf,
video captioning, text telephones, and other devices that convert speech to text are available.

AT, which supports people with visual impairments, aims to magnify and clarify images
(Kuriakose et al., 2022; Went & Lloyd, 2011). These devices and software help individuals with
limited vision by enhancing contrast, enlarging prints, and providing tactile or auditory cues for
visual information. Some examples of AT for visually impaired people are Braillers, screen
readers, screen magnifiers, and speech recognition tools that can be installed on other devices
(Kuriakose et al., 2022; Went & Lloyd, 2011). Furthermore, navigation solutions for blind and
visually impaired people are important to be able to navigate their environments. Navigation
solutions may include personal use devices and tools built into the environment. For example,
personal use or wearable devices include smart canes, electronic orientation aids, position locator
devices, electronic travel aids, smart glasses with software that provides real-time text and
picture recognition, auditory feedback, and voice controls (Kuriakose et al., 2022).

Another category of AT that is developing at a fast pace is environmental controls, which
refer to electronic or computerized systems controlled via switch access, speech recognition, eye
tracking, and even brain-computer interface (Bissoli et al., 2019; Went & Lloyd, 2011). These
systems allow people with limited mobility or insufficient control of their upper extremities to
manipulate their environments (e.g., air conditioning, adjustable bed frames, lighting, security
systems, appliances, etc.). These technologies are important because they allow a person to
regain independence and many choice-making opportunities (Bissoli et al., 2019; Went & Lloyd,
2011).

Difficulties with controlling, manipulating, moving, sensing, and otherwise experiencing

toys and play activities can prevent young children with disabilities from developing critical
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skills in the areas of cognition, language, mobility, sensations, and emotions (Rasmussen et al.,
2023; Went & Lloyd, 2011). One strategy commonly used to expand the play repertoire of
children with disabilities is to use switch-adapted electronic toys (Rasmussen et al., 2023). In
order to help kids experience sports activities, various adaptations could be used, starting from a
specialized sports wheelchair to hand-powered bikes and adapted tricycles (Carbone et al.,
2021).

Seating and mobility AT is at the heart of the efficient use of many different ATs for
people with limited mobility. For example, a person typically cannot use AAC, an adapted
computer, or environmental controls without proper AT for seating and mobility (Went & Lloyd,
2011). Seating and mobility tools ensure accurate movements that make a person more efficient,
save energy, and prevent fatigue. Gowran et al. (2020) argued that wheelchair and seating
assistive technology are interconnected with people’s life satisfaction, inclusion, and
productivity. Furthermore, inappropriate seating can lead to pressure injuries, which can lead to
further health complications and even death (Cook et al., 2020). Examples of seating and
mobility technologies include beanbag chairs, chair inserts, footrests, leg separation, or standing
aids.

Mobility aids can be manual or power-operated. Such technology aims to facilitate,
replace, or augment walking, allowing people more mobility (Cook et al., 2020; Went & Lloyd,
2011). Examples of mobility include lifts, powered and non-powered wheelchairs, scooters,
walkers, and, in recent years, exoskeletons (Plaza et al., 2023). Furthermore, adopted
automobiles, vans, and other types of personal vehicles provide people with disabilities access to
many activities related to education, employment, and recreation (Cook et al., 2020; Went &

Lloyd, 2011).
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Technologies that serve to enhance or replace the function of limbs and other body parts
are referred to as prosthetics (Cook et al., 2020; Went & Lloyd, 2011). Examples of prosthetics
are cochlear implants, electro-larynxes, myoelectric hands, speech-generating devices, and upper
and lower extremities prosthetics. While these technologies improve functionalities, they also
affect body image. Another consideration when using prosthetics with children is that prosthetics
must accommodate the child’s growth (Cook et al., 2020; Went & Lloyd, 2011).

Lastly, technology that assists students’ learning is also considered AT (Florian, 2013).
Technology has long been used in education and is often referred to as “educational technology”
or “instructional technology.” These terms are used interchangeably. However, if technology is
the only way a student can access curriculum, it becomes an assistive technology (Svensson et
al., 2021). Technology is an integral part and one of the main supporting principles of Universal
Design for Learning (UDL). UDL is a set of principles designed to provide equal opportunities to
all students with all abilities (Florian, 2013). Assistive technology can provide access to the
curriculum for students with reading, writing, and math difficulties while also providing
evidence-based remediation (Florina, 2013; Svenssonet al., 2021). In recent years, the equipment
and applications for supporting reading, writing, and math have also been available on tablets
and smartphones, which has improved accessibility even more than computers have (Svenssonet
al., 2021).

Historical Development of Assistive Technology

While assistive technology was first documented in law with the Technology-Related
Assistance for Individuals with Disabilities Act of 1988 in the United States, its rudimentary
forms existed long before that (Wendt & Lloyd, 2011). Bryant and Bryant (2003) divided the

development of AT into three different historical periods: (1) the foundation period covering
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events before 1900, (2) the establishment period from 1900 through 1972, and (3) the
empowerment period from 1973 through today. However, Guan et al. (2020) highlighted that
from 2000 to 2019, the educational paradigm shifted towards artificial intelligence (Al), which is
also reflected in assistive technology. As Al is more integrated, a new era may be established.

The foundation period starts with humans creating the first tools. During the Stone Age,
humans used sticks to assist with injured legs (Cook & Polgar, 2015). The history of the
wheelchair traces back over millennia, with evidence of wheeled furniture in ancient Chinese and
Greek civilizations. In the USA, the prototype for a manual wheelchair was developed in 1868
(Bryant & Bryant, 2003). It was first used during the Civil War to provide mobility to soldiers
with amputated legs.

The 1800s also marked the foundation for services for people with disabilities (Wendt &
Lloyd, 2011). In 1817, Thomas Hopkins Gallaudet founded the first school for deaf students. In
1834, Louis Braille finished his literary code for people who were blind so they could interpret
printed text (Wendt & Lloyd, 2011). At the same time, Dr. Bloomer created the first institute for
individuals with physical disabilities. Fundamental inventions of the 19" century paved the way
for the first electronic devices, such as the Bell’s amplifier. The creation of phonographs later led
to enabling learning through listening to recordings.

The AT establishment period is characterized by establishing the disability disciplines as
specific entities (Bryant & Bryant, 2003). Interdisciplinary approaches to advancement in
education, science, and psychology allowed for a deeper understanding of the causes,
preventions, and implications of disabilities. The impacts of war stimulated many developments
in AT. Many people were coming back injured from battles, and the government had to provide

support (Wendt & Lloyd, 2011). In 1918, the United States Congress passed the Soldier
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Rehabilitation Act to help war veterans return to normal lives. Technological advances continued
at the same time and allowed for many breakthroughs in the development of AT. Examples of
such technologies are the Optophone, the first reading machine for blind people, speech
synthesis, and the transistor that laid a foundation for AAC (Bryant & Bryant, 2003). Big
advancements were introduced in the field of architectural accessibility. Through the
establishment period, World Wars I and II, Korea and Vietnam wars brought a growing number
of people with disabilities (Wendt & Lloyd, 2011). Re-integration of these people into society
was a pressing issue. It required a lot of effort from people with disabilities, their families,
advocacy groups, and the government, but as a result, many organizations that exist today were
established. Some examples are the American Association on Intellectual and Developmental
Disabilities, the American Speech-Language-Hearing Association, the Arc, the Council for
Exceptional Children, and United Cerebral Palsy (Wendt & Lloyd, 2011).

The empowerment period started in 1973 with the addition of Section 504 to the
Rehabilitation Act. This important legislation acknowledges disability rights as a civil rights
issue (Bryant & Bryant, 2003). The technological innovations continued to drive the
advancement of AT. In 1974, close-circuit television was used for the electronic magnification of
print, and the first compact Braille electronic calculator appeared. Two years later, the Kurtzweil
reading machine was created to make text accessible to blind people. At the same time, IBM
launched a special needs unit that has adapted technology for individuals with disabilities
(Bryant & Bryant, 2003). Later, the invention and improvement of the microprocessor led to
reduced size, lower cost, and increased functionality of AT devices. Most importantly, the
technology could be more mobile and portable, such as in the case of AAC devices (Cook &

Polgar, 2015).
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The next wave that significantly altered AT's service delivery is access to the Internet. It
allowed AT-related information to be readily available anywhere and at a lower cost (Wendt &
Lloyd, 2011). Today, Al technology is ready to revolutionize AT service delivery once again. Al
capabilities allow more customized and functional support for people with disabilities (Guan et
al., 2020).

Disability Legislation Related to Assistive Technology

Considerable attention has been directed to the use of AT in the context of Federal
legislation. The Rehabilitation Act was one of the essential pieces of legislation to address the
utilization of AT (Cook & Polgar, 2015). First, Section 504 prohibited discrimination based on
disability and mandated reasonable accommodations for employees and students with d