
 
 

 

 

 

Comparison of Telepractice and In-Person Models of Family-Centred Early 

Intervention for Children who are Deaf or Hard of Hearing 

 

 

Melissa McCarthy  

B.A. (University of Vermont); M.E.D. (Smith College) 

 

 

 

 

 

A thesis submitted in fulfilment of the requirements for the degree of  

Doctor of Philosophy in Education 

 

Faculty of Education and Arts 

University of Newcastle 

October 2020 

 

 

This research was supported by an Australian Government Research Training Program 

(RTP) Scholarship



DECLARATIONS 

Statement of originality 

I hereby certify that the work embodied in the thesis is my own work, conducted under 

normal supervision. The thesis contains no material which has been accepted, or is 

being examined, for the award of any other degree or diploma in any university or other 

tertiary institution and, to the best of my knowledge and belief, contains no material 

previously published or written by another person, except where due reference has been 

made. I give consent to the final version of my thesis being made available worldwide 

when deposited in the University’s Digital Repository, subject to the provisions of the 

Copyright Act 1968 and any approved embargo.  

Thesis by publication  

I hereby certify that this thesis is in the form of a series of papers. I have included as 

part of the thesis a written declaration from each co-author, endorsed in writing by the 

Faculty Assistant Dean (Research Training), attesting to my contribution to any jointly 

authored papers (see Appendix A). 

Copyright Permission  

I warrant that I have obtained, where necessary, permission from the copyright owners 

to use any third-party copyright material reproduced in the thesis (e.g., questionnaires 

and figures) or to use any of my own published work (e.g., journal articles) in which the 

copyright is held by another party (e.g., publisher, co-author). 

Melissa McCarthy 



iii 
 

ACKNOWLEDGEMENTS 

 

The completion of this thesis marks the culmination of an intense and, often 

arduous, pursuit that would not have been possible without the support of many.  

 First, I would like to acknowledge those who contributed funding to enable my 

research. The HEARing CRC, established under the Australian Government’s 

Cooperative Research Centres (CRC) Program, not only provided funding but also 

enabled me to connect with other researchers in the field. Hugh and Jan Ralston of 

Printacall Communications Technology (later known as ClearaSound) established an 

annual grant to further research on technologies that would enhance services for people 

in rural and remote areas of Australia. I am grateful for their financial support and I trust 

that this thesis meets their expectations. 

 The Royal Institute for Deaf and Blind Children provided the all-important 

context for this work and freely supported the conduct of these investigations. Many 

individuals within the organisation offered encouragement and assistance and I would 

like to acknowledge Andrey Goncharov and Luda Goncharova for their technical 

support; Joan Roach, Sue Vale, Lena Karam, Andree Deriu, and Clare Leamore for their 

administrative support; the Renwick Centre academic staff and librarians for their 

collegial support; and the Teleschool staff and families who provided the original 

inspiration for this research.  

I would like to thank my supervisors, Professor Greg Leigh and Professor 

Michael Arthur-Kelly, for their insights and guidance throughout the duration of my 

PhD program. Your supervision has contributed significantly to the quality of this 

investigation. I am especially grateful for Greg’s extensive expertise in deaf education 

and his persistent efforts to improve my research and advance my career. Michael’s 



iv 
 

editorial skills were invaluable, but it was his ongoing encouragement and unwavering 

positivity that brought this final thesis into existence. Thank you both for your 

inimitable contributions.  

Kim Colyvas provided invaluable statistical support throughout this project. His 

expertise and ability to convey complex concepts and calculations in a way that was 

understandable by a non-statistician was much appreciated and instrumental in 

finalising the analyses in this investigation. Thank you, Kim, for your patience and your 

creative solutions. 

Jan North has been a constant source of support, encouragement, and inspiration 

since our first videoconference meeting in 2004. Her dedication to providing the highest 

quality educational services to families is insurmountable and should serve as an 

exemplar for all educators. I cannot thank her enough for the opportunities she has 

facilitated for me over the years, her exceptional mentorship, and her staunch belief in 

my abilities, even when I doubted myself. Her boundless enthusiasm and optimism 

enabled me to persist during the most challenging times. I look forward to our future 

collaborations! Thank you, Jan. 

I am grateful to all of the families and practitioners who participated in this 

research, even though the results did not benefit them directly. Your willingness to 

share your experiences will help to improve early childhood intervention for children 

who are deaf or hard of hearing and their families. I thank you for contributing to the 

future of the field.   

To my friends and family who embarked on this seemingly endless journey with 

me: words cannot express my gratitude for your support. I thank you for always asking 

how my PhD was going, for listening to my latest discoveries, for tolerating my 

absences, for commiserating with me when the obstacles seemed overwhelming, and for 



v 
 

celebrating the wins along the way. I could not have done it without you, and you 

deserve to be recognised. 

Special thanks to Garry for his endless patience and understanding over the last 

few years as I struggled to bring this project to completion. His uncanny ability to find a 

“third way” always helped me to reconsider my options and keep pushing forward. His 

unique perspective has helped me to maintain my sanity (or at least, what remains of it!) 

and see the possibilities of a life beyond this PhD. Thank you for your unconventional 

wisdom and vision. 

Finally, and most importantly, I wish to thank my parents who taught me the 

value of hard work and the importance of education. I could never have made it this far 

without your love and support. Thank you for always believing in me, and encouraging 

me to follow my dreams, even when they took me halfway around the world. It has 

been an adventure that lasted much longer than expected, but look where we ended up! I 

love you both and dedicate this achievement to you.



TABLE OF CONTENTS 

DECLARATIONS ............................................................................................................ ii 

ACKNOWLEDGEMENTS ............................................................................................. iii 

TABLE OF CONTENTS ................................................................................................. vi 

LIST OF TABLES AND FIGURES ................................................................................. x 

LIST OF PUBLICATIONS INCLUDED AS PART OF THIS THESIS ........................ xi 

PRESENTATIONS ARISING FROM THIS THESIS ................................................... xii 

LIST OF TERMS AND ABBREVIATIONS ................................................................. xv 

ABSTRACT .................................................................................................................. xvii 

CHAPTER 1: OVERVIEW .............................................................................................. 1 

1.1 Background ................................................................................................................. 1 

1.2 Early Childhood Intervention ...................................................................................... 2 

1.2.1 Legislation ............................................................................................................ 2 

1.2.2 Evolution of practice ............................................................................................ 3 

1.2.3 Family-centred early intervention (FCEI) ............................................................ 4 

1.2.4 Heterogeneity of needs ......................................................................................... 5 

1.3 FCEI for children who are DHH ................................................................................. 5 

1.3.1 Practitioner skills .................................................................................................. 6 

1.3.2 Barriers to access .................................................................................................. 6 

1.3.2.1 Geography...................................................................................................... 7 

1.3.2.2 Demography .................................................................................................. 7 

1.3.2.3 Workforce issues ........................................................................................... 8 

1.3.2.4 Economic constraints ..................................................................................... 9 

1.4 Telepractice ................................................................................................................. 9 

1.4.1 Background .......................................................................................................... 9 

1.4.2 Evolution of Telepractice ................................................................................... 10 



vii 

1.4.3 Evidence regarding telepractice ......................................................................... 10 

1.5 Research design ......................................................................................................... 12 

1.6 Thesis structure ......................................................................................................... 13 

1.7 Research ethics .......................................................................................................... 16 

CHAPTER 2: LITERATURE REVIEW ........................................................................ 17 

2.1 Introduction ............................................................................................................... 17 

2.2 Article 1: Telepractice delivery of family-centred early intervention for children 

who are deaf or hard of hearing: a scoping review ......................................................... 17 

2.3 Updated literature search........................................................................................... 31 

2.3.1 General characteristics .................................................................................... 32 

2.3.2 Methodological characteristics ....................................................................... 33 

2.3.3 Content analysis .............................................................................................. 36 

2.4 Overall conclusions from the literature reviews ....................................................... 38 

2.5 Statement of the problem .......................................................................................... 40 

2.6 Thesis Aims and Research Questions ....................................................................... 40 

2.7 Chapter summary and conclusion ............................................................................. 42 

CHAPTER 3: FAMILY-CENTRED PRACTICES ........................................................ 43 

3.1 Introduction ............................................................................................................... 43 

3.2 Article 2: Practitioners’ self-assessment of family-centred practice in telepractice 

versus in-person early intervention ................................................................................. 43 

3.3 Chapter summary and conclusion ............................................................................. 57 

CHAPTER 4: CAREGIVERS’ SELF-EFFICACY AND INVOLVEMENT ................ 58 

4.1 Introduction ............................................................................................................... 58 

4.2 Article 3: Comparison of caregiver engagement in telepractice and in-person family-

centered early intervention .............................................................................................. 58 



viii 

4.2.1 Further Research................................................................................................. 70 

4.3 Chapter summary and conclusion ............................................................................. 70 

CHAPTER 5: TRIADIC INTERACTIONS ................................................................... 72 

5.1 Introduction ............................................................................................................... 72 

5.2 Article 4: Comparison of observed participant behaviors in telepractice and in-

person early intervention ................................................................................................. 72 

5.3 Considering patterns of triadic interaction .............................................................. 114 

5.3.1 Additional data analysis ................................................................................... 114 

5.3.2 Results .............................................................................................................. 115 

5.3.3 Discussion ........................................................................................................ 118 

5.4 Chapter summary and conclusion ........................................................................... 119 

CHAPTER 6: DISCUSSION ........................................................................................ 123 

6.1 Introduction ............................................................................................................. 123 

6.2 Key findings ............................................................................................................ 123 

6.3 Significance of the research .................................................................................... 125 

6.4 Strengths, Limitations, and Future Research .......................................................... 127 

6.4.1 Study Design .................................................................................................... 127 

6.4.2 Instruments ....................................................................................................... 129 

6.5 Conclusion .............................................................................................................. 130 

REFERENCES.............................................................................................................. 133 

APPENDIX A—STATEMENTS OF CONTRIBUTION BY CO-AUTHORS........... 161 

Appendix A.1 – Article One (Chapter Two) Statement of Contribution .................. 161 

Appendix A.2 – Article Two (Chapter Three) Statement of Contribution ............... 162 

Appendix A.3 – Article Three (Chapter Four) Statement of Contribution ............... 163 

Appendix A.4 – Article Four (Chapter Five) Statement of Contribution ................. 164 



ix 

APPENDIX B—ETHICS DOCUMENTATION ......................................................... 165 

Appendix B.1 – Human Research Ethics Committee Initial Approval, 2015 ........... 165 

Appendix B.2 – Human Research Ethics Committee Variation Approval, 2016 ..... 167 

Appendix B.3 – Human Research Ethics Committee Variation Approval, 2017 ..... 168 

Appendix B.4 – Recruitment Flyer ........................................................................... 169 

Appendix B.5 – Participant Information Statement for Practitioners: Study 1 ......... 170 

Appendix B.6 – Consent form for Practitioners: Study 1 ......................................... 172 

Appendix B.7 – Participant Information Statement for Caregivers: Study 2 ............ 173 

Appendix B.8 – Consent form for Caregivers: Study 2 ............................................ 175 

Appendix B.9 – Participant Information Statement for Practitioners: Study 3 ......... 176 

Appendix B.10 – Consent form for Practitioners: Study 3 ....................................... 179 

Appendix B.11 – Participant Information Statement for Caregivers: Study 3 .......... 180 

Appendix B.12 – Consent form for Caregivers: Study 3 .......................................... 182 

APPENDIX C—INSTRUMENTS ............................................................................... 183 

Appendix C.1 – Practitioner Questionnaire (MPOC-SP) .......................................... 183 

Appendix C.2 – Caregiver Questionnaire (SPISE) ................................................... 189 

Appendix C.3 – Triadic Intervention Evaluation Rating Scale (TIERS) .................. 195 



x 

LIST OF ADDITIONAL TABLES AND FIGURES 

TABLES 

Table 2.1 Search Terms for Updated Literature Search ................................................. 31 

Table 2.2 Characteristics of additional articles ............................................................. 34 

Table 5.1 Roles labels and descriptions as outlined by the TIERS ............................... 115 

FIGURES 

Figure 1.1.  Conceptual model of overarching research design ..................................... 13 

Figure 2.1. Flow chart of citation selection process. ...................................................... 32 

Figure 5.1. Percentage of each type of practitioner role for in-person and telepractice 

groups .............................................................................................................................116 

Figure 5.2. Percentage of each type of caregiver role for in-person and telepractice 

groups .............................................................................................................................117 

Figure 5.3. Mean ranks and 95% confidence intervals for each relationship by mode of 

service delivery ..............................................................................................................118 



LIST OF PUBLICATIONS INCLUDED AS PART OF THIS THESIS 

Chapter 2:  McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2019). Telepractice delivery 

of family-centred early intervention for children who are deaf or hard of hearing: A 

scoping review. Journal of Telemedicine and Telecare, 25(4), 249-260. doi:10.1177 

/2F1357633X18755883 

Chapter 3: McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020b). Practitioners’ self- 

assessment of family-centred practice in telepractice versus in-person early intervention. 

The Journal of Deaf Studies and Deaf Education. Advance online publication. 

doi:10.1093/deafed/enaa028 

Chapter 4: McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020a). Comparison of 

caregiver engagement in telepractice and in-person family-centered early 

intervention. The Journal of Deaf Studies and Deaf Education, 25(1), 33-42. doi:10 

.1093/deafed/enz037 

Chapter 5: McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020c). Comparison of 

observed participant behaviors in telepractice and in-person early intervention. 

Manuscript submitted for publication. 



xii 
 

PRESENTATIONS ARISING FROM THIS THESIS 

 

During my candidature, I presented results arising from the studies incorporated 

in this thesis at six international conferences and six national conferences. This resulted 

in thirteen refereed presentations: eleven oral presentations and two poster 

presentations. In 2019, I was awarded a University of Newcastle (School of Education) 

Conference Travel Scholarship to attend the American Cochlear Implant Alliance 16th 

Symposium on Cochlear Implants in Children in Florida, USA. 

 

2016 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2016, June 3rd). Perceptions of family 

empowerment in tele-intervention. Presentation at Hearing Across the Lifespan 

(HEAL2016), Cernobbio, Italy. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2016, July 1st). Using telepractice to 

advance opportunities for family-centred intervention. Presentation at 2016 Alexander 

Graham Bell Convention,  Denver, USA. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2016, October 21st). Family and 

practitioner perceptions of family-centred practices: A comparison of telepractice and 

in-person settings. Presentation at 2016 Healthy Hearing Symposium, Brisbane, 

Australia. 

2017 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2017, Oct 31st). Family-centred practices 

in a telehealth model. Presentation at Success and Failures in Telehealth 2017, 

Brisbane, Australia. 



xiii 
 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2017, May 20th). Widening horizons: A 

study on the use of telepractice to deliver family-centred early intervention. Presentation 

at 9th Australasian Newborn Hearing Screening Conference, Melbourne, Australia. 

2018 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2018, June 8th). Using e-health technology 

to deliver family-centered services. Presentation at Hearing Across the Lifespan 

(HEAL2018), Cernobbio, Italy. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2018, June 15th). Comparison of 

family/provider partnerships in two settings: In-person and telepractice. Poster at 

Family-Centred Early Intervention Conference (FCEI2018), Bad Ischl, Austria. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2018, June 29th). Using research to ignite 

innovation in family-centered early intervention. Presentation at Alexander Graham 

Bell Association Conference (AGBell2018), Arizona, USA. 

2019 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2019, March 21st). Caregivers’ perceived 

and actual levels of involvement: A comparison of telepractice and in-person early 

intervention settings. Presentation at 10th Australasian Newborn Hearing Screening 

Conference, Gold Coast, Australia. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2019, June 26th). Comparison of 

practitioner and caregiver behaviours in two family-centred early intervention settings 

for children who are deaf or hard-of-hearing: In-person and telepractice. Presentation at 

International Society on Early Intervention Conference 2019 (ISEI2019), Sydney, 

Australia. 



xiv 
 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2019, June 26th). Practitioners' and 

caregivers’ perceptions of family-centredness in two early intervention settings: In-

person and telepractice. Poster at International Society on Early Intervention 

Conference 2019 (ISEI2019), Sydney, Australia. 

McCarthy, M., Leigh, G., Arthur-Kelly, M. (2019, July 13th). A comparison of family 

engagement in two early intervention settings: Telepractice and in-person. Presentation 

at American Cochlear Implant Alliance 16th Symposium on Cochlear Implants in 

Children (CI2019 Pediatric), Florida, USA. 

2020 

 McCarthy, M., Leigh, G., Arthur-Kelly, M. (2020, February 13th). Telepractice 

connects children and families with a skilled workforce. Presentation at Australasian 

Journal of Early Childhood (AJEC) 2020 Research Symposium, Sydney, Australia. 

 

  



xv 
 

LIST OF TERMS AND ABBREVIATIONS 

 

The following is a list of definitions for the terms and abbreviations used throughout 

this thesis. 

 

Caregiver: A parent, grandparent, relative, legal guardian, or another individual who is 

primarily responsible for the care of an infant or young child. 

 

Deaf or hard of hearing (DHH): An overarching term used to describe individuals 

with varying levels of hearing loss from mild to profound, encompassing a range of 

different types, configurations, and aetiologies. In the context of this thesis the term is 

inclusive of individuals who identify themselves as culturally Deaf, regardless of 

hearing level. 

 

Early childhood: The period of child development between birth and eight years of 

age. 

 

Early childhood intervention: The provision of resources, supports, and services to 

families whose children have, or are at risk of developing, a disability or developmental 

delay during early childhood (the period from birth to eight years of age). 

 

Family-centred early intervention (FCEI): An intervention approach that recognises 

families’ inherent strengths and competencies, which is characterised by a collaborative 

partnership between families and practitioners that aims to enhance caregivers’ 

confidence, competence, and involvement in supporting their child with a disability or 

developmental delay. 

 

ICT: Information and Communication Technology—technologies and resources that 

transmit digital information to enable individuals to communicate and exchange 

information at a distance. 

 

In-person: Physical presence of individuals in a particular location. 
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MPOC-SP: Measures of Processes of Care for Service Providers—a self-assessment 

instrument designed to examine practitioners’ use of family-centred practices. 

 

Participant: An individual who participates in an early intervention session, including 

practitioners, caregivers, and children. 

 

Practitioner: A qualified professional, specifically a speech pathologist or teacher of 

the deaf, who provides early childhood intervention services to children and their 

families. 

 

Telepractice: The use of synchronous audio and video technology to connect 

practitioners and families in real-time for the direct provision of services, regardless of 

their individual locations. 

 

TIERS: Triadic Intervention Evaluation Rating Scale—an instrument designed to 

evaluate the behaviours and roles of participants in an early intervention session and the 

interactions and relationships that develop among participants. 

 

Triad: A collective group of individuals consisting of a practitioner, a caregiver, and a 

child. 

 

Triadic interaction: The collaborative relationships that develop among practitioner, 

caregiver, and child in the context of family-centred early intervention that are 

characterised by practitioners’ use family-centred practices that support caregivers’ 

confidence and competence to participate actively in facilitating their children’s early 

development. 

 

SPISE: Scale of Parental Involvement and Self-Efficacy—a self-assessment instrument 

designed to measure the levels of self-efficacy and involvement reported by parents of 

children who are DHH. 
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ABSTRACT 

Young children who are deaf or hard of hearing (DHH) require specialised early 

intervention support to achieve communication, language and developmental outcomes 

comparable to their same-age hearing peers. The use of family-centred early 

intervention (FCEI) is an internationally accepted standard for providing this support. 

FCEI involves families as equal partners in all aspects of early intervention including 

planning, implementation, and evaluation. Practitioners using FCEI aim to work 

collaboratively with families, build on family strengths, and expand existing family 

capacity. For many families with children who are DHH, access to timely and consistent 

FCEI is limited by a lack of appropriate services, geographical barriers, and workforce 

shortages. Practitioners have attempted to address these disparities by introducing a 

model of telepractice—the use of synchronous audio and video technology to connect 

practitioners and families in real-time, regardless of their individual locations. However, 

there is limited research examining the efficacy of telepractice in achieving the 

principles of FCEI. There are two aspects to this challenge. The first relates to 

practitioners’ ability to use family-centred practices in a telepractice setting, and the 

second relates to caregivers’ level of engagement and participation when  FCEI is 

delivered through telepractice.  

 The series of studies reported in this thesis compared the self-reported and 

observed behaviours of practitioners and caregivers who were engaged in FCEI in-

person with those of similar practitioners and caregivers who were engaged in FCEI 

through telepractice. The participants were all involved in programs provided by one 

organisation that operated two separate FCEI programs for children who are DHH: one 

in-person and the other through telepractice. Participants included 141 caregivers (100 

in-person and 41 telepractice) and 38 practitioners (23 in-person and 15 telepractice). In 
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the first of two stages, practitioners completed a self-assessment of their use of family-

centred practices (the Measures of Processes of Care for Service Providers), and 

caregivers completed a self-assessment of their own self-efficacy and involvement in 

their child’s early intervention (the Scale of Parental Involvement and Self-Efficacy). A 

subset of this group participated in the second stage of the study, which used an 

observational instrument (the Triadic Intervention and Evaluation Scale) to evaluate 

practitioners’ use of family-centred behaviours and caregivers’ level of participation and 

also to categorise the roles enacted by practitioners and caregivers and the relationships 

formed during the intervention session.  

Results of the self-assessments showed that there were no differences between 

the in-person and telepractice groups for both practitioners’ use of family-centred 

practices and caregivers’ levels of self-efficacy and involvement. Results from the 

observational analysis showed significant differences between in-person and 

telepractice groups for both practitioners’ use of specific FCEI behaviours and 

caregivers’ level of participation. In addition, there were significant differences between 

the two groups regarding practitioner and caregiver roles and the relationships formed 

between practitioners, caregivers, and children.  

These findings support the conclusions that (a) FCEI can be delivered through 

telepractice in a manner that is comparable to in-person delivery; and (b) in some 

circumstances, telepractice may enable practitioners to adhere more consistently to the 

principles of FCEI than practitioners in-person, which, in turn, provides children and 

families the opportunity to more fully realise the intended outcomes of FCEI. Overall, 

the evidence presented supports the viability of telepractice for delivering FCEI, and 

suggests that telepractice can provide an acceptable alternative to in-person delivery of 

FCEI.  
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CHAPTER 1: OVERVIEW 

 

1.1 Background  

Infants and young children who are deaf or hard of hearing (DHH) require 

specialised early intervention support to achieve communication, language, and 

developmental outcomes comparable to their same-age hearing peers (Ching, 2015; 

Joint Committee on Infant Hearing (JCIH), 2013, 2019; Yoshinaga-Itano, Johnson, 

Carpenter, & Stredler-Brown, 2008). The internationally accepted standard for 

providing early intervention is the use of a family-centred approach (S. Brown & 

Guralnick, 2012; Moeller, Carr, Seaver, Stredler-Brown, & Holzinger, 2013; JCIH, 

2013, 2019). A family-centred approach views the family as equal partners in all aspects 

of early intervention including planning, implementation, and evaluation. Family-

centred practices create collaborative partnerships between the practitioner and family, 

recognise the unique values of each family, nurture existing family strengths, and 

increase family confidence and competence in supporting their child. A family-centred 

approach also uses the context of familiar routines and activities to support the child’s 

meaningful participation within their family and community. 

The positive outcomes of a family-centred approach for children and families 

have been well-documented over the last three decades (Allen & Petr, 1996; Dunst & 

Espe-Sherwindt, 2016; Epley, Summers, & Turnbull, 2010; Guralnick, 2020). However, 

a number of known issues, including a lack of appropriate services, workforce 

shortages, geographical barriers, and financial constraints, can limit families’ access to 

family-centred early intervention (FCEI) (Arefadib & Moore, 2017; Barr, Duncan, & 

Dally, 2018; McCarthy, Leigh, & Arthur-Kelly, 2019). In addition, certain 

demographic, social, family, and clinical characteristics can negatively affect families’ 

engagement with early intervention services (McLean, Ware, Heussler, Harris, & 
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Beswick, 2019). In an effort to increase families’ participation in FCEI, a new model of 

service delivery—telepractice—has emerged. Telepractice enables the provision of 

services by using videoconferencing technology to transmit synchronous, real-time 

audio and video signals between the practitioner and the family, irrespective of their 

individual locations. Telepractice has been used widely in the fields of medicine, allied 

health, and higher education (Smith et al., 2020; Wijessoriya, Mishra, Brand & Rubin, 

2020), but its use in FCEI, particularly for children who are DHH, is a relatively new 

phenomenon. 

1.2 Early Childhood Intervention 

In broad terms, early childhood intervention is the provision of services and 

supports to young children with disability or developmental delay, and their families. 

The aim of early childhood intervention is to support the development of functional 

skills that will enable the child’s meaningful participation in their family and 

community (Individuals with Disabilities Education Act, 2004; National Disability 

Insurance Scheme (NDIS), 2020). This outcome is most effectively achieved by 

enhancing families’ competence and confidence in providing their child with learning 

opportunities with familiar people within the context of familiar environments and daily 

routines (Dunst & Espe-Sherwindt, 2016; McWilliam, 2016; Moore, 2012; Guralnick, 

2020).  

1.2.1 Legislation 

The importance of early childhood intervention has been recognised for more 

than three decades (Allen & Petr, 1996; Dunst & Espe-Sherwindt, 2016; Epley, 

Summers, & Turnbull, 2010; Guralnick, 2020). In the United States, early intervention 

was mandated for children with disabilities for the first time in 1986 when the 

Education of the Handicapped Act was amended to include the provision of services for 
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infants and toddlers (Education of the Handicapped Act Amendments of 1986, section 

1431). This same law noted the importance of enhancing families’ capacity to support 

the needs of their children with disabilities. In Australia, early intervention for children 

with developmental delays and disabilities is provided under the auspices of the 

National Disability Insurance Scheme (NDIS) using an approach that aims to build 

family capacity and support inclusion in everyday settings (NDIS, 2020; Sukkar, 2013). 

The NDIS specifically targets early childhood interventions that enable caregivers to 

implement supports and enhance a child’s ability to participate in activities of daily 

living (Joint Standing Committee on the NDIS, 2017). These interventions supplement 

existing educational and health services in Australia rather than replacing them (Joint 

Standing Committee on the NDIS, 2017). Like many other countries, Australia has 

ratified the United Nations (UN) Convention on the Rights of the Child (1990) and 

Convention on the Rights of Persons with Disabilities (2008), both of which endorse the 

provision of supports and services that promote early childhood intervention (S. Brown 

& Guralnick, 2012; Office of the United Nations High Commissioner for Human 

Rights, 1990, 2008). 

1.2.2 Evolution of practice 

Approaches to the provision of early intervention supports have developed and 

changed over time in response to research, advances in practice, and developments in 

related fields (Dunst, 2012; Guralnick & Bruder, 2019; Moore, 2012). Early childhood 

intervention was originally defined by the Individuals with Disabilities Act (1990) as 

the provision of services that would directly alter the child’s behaviour (Dunst, 2012; 

Moore, 2012). More recently, early childhood intervention approaches have changed to 

focus on supporting caregivers in the provision of learning opportunities that promote 

the child’s ability to participate in everyday environments (Guralnick & Bruder, 2019; 
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Moore, 2012). This shift from services to experiences has necessarily altered the role of 

the practitioner from agent of change directly interacting with the child, to one of 

facilitator enabling the primary caregiver and family members to become the agents of 

change (Moore, 2012; Dunst, 2012). Family-centred early intervention (FCEI) is the 

term used to describe this particular way of working with children and families. 

1.2.3 Family-centred early intervention (FCEI)  

Practitioners using an FCEI approach employ specific help-giving practices to 

build relationships with families and promote family engagement in the intervention 

process (Dunst, & Espe-Sherwindt, 2016). Help-giving practices are described as either 

relational or participatory. Relational practices focus on developing collaborative and 

reciprocal relationships with families based on mutual respect, trust, honesty, 

compassion, and effective communication (Dunst & Espe-Sherwindt, 2016; Moeller et 

al., 2013). Participatory practices foster existing family strengths, build family capacity, 

and support families to make fully informed decisions about their child’s future (Dunst 

& Espe-Sherwindt, 2016; Moeller et al., 2013). Together, these two types of practices 

shape the way practitioners interact with families to build and strengthen their 

competence and confidence in supporting their child’s early development (Dunst, 

Hamby, & Raab, 2019). The use of family-centred practices reflects a particular way of 

interacting with families and represents the manner in which practitioners provide 

support to families, regardless of the child’s individual needs. In contrast, the specific 

interventions that practitioners deliver (e.g., Hanen It Takes Two to Talk, Positive 

Parenting Program, or Auditory-Verbal Therapy) represent the content of the early 

intervention session and are dependent on the needs of the individual child and their 

family (Dunst et al., 2019).  
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1.2.4 Heterogeneity of needs 

Early childhood intervention is available to children who experience a wide 

range of disabilities, delays, and risk factors. This broad scope means that practitioners 

will encounter diverse caseloads of children with widely differing needs (Committee on 

Integrating the Science of Early Childhood Development, 2000). For many children, the 

general principles of early development will be sufficient to guide services and supports 

that address the needs of the child and family. However, for children who are DHH, 

specific interventions (known as special instruction in the United States), such as the 

explicit development of listening skills or the introduction of sign language, are required 

to fully support their developmental outcomes, particularly in communication and 

language development (Division for Early Childhood, 2014). 

1.3 FCEI for children who are DHH 

Children who are DHH may experience developmental delays across many 

aspects of early development, but the most common areas of risk include language, 

communication, cognitive, and social-emotional skills. As a result, FCEI for children 

who are DHH focuses primarily on increasing access to linguistic input and minimising 

any delays in their communication and language development, which could, in turn, 

affect their cognitive and social-emotional skills (JCIH, 2019). In order to achieve 

communication and language outcomes that are similar to their same-age peers with 

typical levels of hearing, children who are DHH require specialised early intervention 

support (JCIH, 2007, 2013, 2019; Moeller et al., 2013; Sass-Lehrer, 2011; Yoshinaga-

Itano, 2011). Practitioners who provide services to children who are DHH and their 

families will typically seek to enhance the language environment, improve caregiver-

child communication, and enable meaningful participation in the family and 

community. 
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1.3.1 Practitioner skills 

Practitioners who provide early childhood intervention vary in their professional 

backgrounds, pre-professional training, and certification standards (Gallego et al., 2018; 

Harrison et al., 2016). Those who support children who are DHH require the same skills 

as any early intervention practitioner, complemented by additional specialist skills that 

address the unique needs of this group (Marschark & Knoors, 2012; JCIH 2013, 2019; 

Moeller et al., 2013). Knowledge and skills in areas such as educational audiology, 

speech and hearing science, diagnosis and aetiology of hearing loss, communication 

options, the impact of deafness on language and literacy development, and assessment 

of students with hearing loss are usually additional to that of most early intervention 

providers or generalist special educators (Easterbrooks, 2008a, 2008b; Luckner, Muir, 

Howell, Sebald, & Young, 2005; Luckner, Slike, & Johnson, 2012; Marschark & 

Knoors, 2012). Practitioners who work with children who are DHH typically obtain this 

knowledge through specific training programs in deaf education, speech pathology, or 

audiology. Their expertise in these areas is linked to the quality of services provided and 

positively associated with child outcomes (JCIH, 2013, 2019). 

1.3.2 Barriers to access  

Although evidence supporting the use of FCEI is clear, external factors may 

limit access to appropriate services. Geographic barriers such as large distances between 

families and services or hazardous travel conditions are often apparent. However, less 

obvious are the often-associated financial and safety implications of these factors, such 

as the costly, time-consuming, and often arduous journeys required to attend early 

intervention sessions (Arefadib & Moore, 2017; Dew et al., 2014; Hussain & Tait, 

2015). Families who are not negatively affected by these geographic conditions may 

still be hindered by limited transportation, scheduling difficulties or additional family 
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responsibilities (Chen & Liu, 2017; Dew et al., 2014; McLean et al., 2019; McCarthy et 

al., 2019). Equally challenging are the barriers related to workforce shortages, uneven 

distribution of qualified practitioners, and the low incidence of permanent childhood 

hearing loss, all of which contribute to a mismatch between practitioners’ capacity to 

deliver services and families’ ability to access services (Arefadib & Moore, 2017; 

Hussain & Tait, 2015; McCarthy et al., 2019). Consequently, families and children who 

require early childhood intervention—particularly those who live in rural and remote 

areas—often do not have timely and ongoing access to the quantity and quality of 

supports that they require. (Australian Early Development Census (AEDC), 2019; J. 

Campbell, Theodoros, Russell, Gillespie, & Hartley, 2019; Hines, Lincoln, Ramsden, 

Martinovich, & Fairweather, 2015; JCIH, 2013, 2019). 

1.3.2.1 Geography 

Families who live in rural and remote areas experience reduced access to early 

intervention services in comparison with families who live in metropolitan areas 

(Aredafib & Moore, 2017; Dew et al., 2012). In many cases, services are entirely 

unavailable in the local community, or, when they are available—often in the form of 

outreach services—the frequency is inadequate, resulting in long waiting periods for 

access (Aredafib & Moore, 2017; Gallego et al., 2018). To overcome the lack of local 

services, many families are required to travel long distances to access services in a 

larger regional or metropolitan community (Dew et al., 2014). 

1.3.2.2 Demography 

Children who are DHH comprise a low-incidence disability group, which means 

that the population of children who are DHH will be relatively small in any given 

community (JCIH, 2007). In addition, children who are DHH have diverse support 

needs related to a range of variable characteristics including their mode of 
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communication (i.e., spoken, signed or some combination thereof), use of hearing 

technology, and cause of deafness, among others (JCIH, 2013). Approximately 30% of 

children who are DHH will present with other disabilities in addition to their hearing 

loss (Cupples et al., 2014; JCIH, 2007). Consequently, it is difficult for communities to 

establish permanent services that will be able to meet the individual needs of every child 

who is DHH (Arefadib & Moore, 2017; McCarthy et al., 2019). Furthermore, the low-

incidence nature of deafness results in an unpredictable demand for specialised services 

over time (JCIH, 2019). These demographic factors combine to mean that services 

appropriate to the needs of children who are DHH and their families are very often 

limited or not available in many locations where the need presents. 

1.3.2.3 Workforce issues 

The provision of FCEI for children who are DHH and their families is a highly 

specialised task and there are relatively few practitioners who possess the required 

knowledge, skills, and expertise to provide such services (JCIH, 2013, 2019; Senate 

Community Affairs References Committee, 2010). Given the relatively short supply of 

appropriately qualified professionals it can be particularly difficult to recruit for staff 

positions in rural and remote areas, which may appear less attractive than positions in 

larger urban centres (Arefadib & Moore, 2017; Gallego et al., 2015; Lincoln et al., 

2014; Rude & Miller, 2018). Even when appropriately qualified professionals are 

recruited to rural and remote areas, practitioners typically face numerous challenges 

including diverse caseloads, large territories, limited resources, and fewer opportunities 

for professional development and collegial support. All of these factors contribute to 

high levels of staff turnover and to positions often remaining vacant for extended 

periods (Arefadib & Moore, 2017; Gallego et al., 2015; Lincoln et al., 2014; Rude & 

Miller, 2018). In many communities, the only available solution is to engage generalist 
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early intervention practitioners who may be unfamiliar with current best practices in 

supporting children who are DHH. 

1.3.2.4 Economic constraints  

The establishment of a specialised local service for a relatively small number of 

children may represent a disproportionate degree of expense for a rural community, 

particularly given the high cost of recruiting specialist staff who are unlikely to be fully 

utilised (Dew et al., 2016; J. Campbell et al., 2019). For families, a lack of local services 

often requires travel to a major city, which represents a significant burden on their time 

and finances, and may also require time away from work and overnight stays away from 

home (Dew et al., 2013; Dew et al., 2014; Gallego et al., 2017; Johnson, Lincoln, & 

Cumming, 2020). Similarly, outreach services (i.e., where practitioners travel from 

larger population centres to rural communities) incur costs for service providers 

associated with travel and unproductive staff time (Aredafib & Moore, 2017; Dew et al., 

2016). This is particularly evident in areas when practitioners are faced with vast 

distances, rough terrain, and unpredictable weather patterns.  

1.4 Telepractice 

1.4.1 Background  

The use of information and communications technology (ICT) to provide 

services to clients at a distance has its origins in the field of medicine (Bashshur & 

Armstrong, 1976, Wijesooriya et al., 2020). Since its inception, many different terms 

have been used to describe this process including telehealth, telemedicine, telecare, e-

health, and, more recently, m-health. In healthcare, subspecialties are also identified 

such as tele-psychiatry and tele-dermatology. As the use of ICT has expanded to other 

sectors, these terms have been adapted and expanded to distinguish between such 

medical services and other services provided by professionals in areas such as 
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education, early intervention, and allied health. Although a preponderance of terms 

continues to be used to describe the latter category (e.g., telerehabilitation, teletherapy, 

and tele-intervention), consensus is emerging around the term telepractice. The peak 

bodies for speech-language pathologists and audiologists in the United States, Canada, 

and Australia have adopted the term telepractice to refer to the use of ICT to provide 

speech, language and hearing services at a distance by connecting clinician and client 

(and caregiver) for the purposes of assessment, intervention, and/or consultation 

(American Speech-Language-Hearing Association, n.d.; Speech Pathology Australia, 

2014; Speech-Language & Audiology Canada, 2006). For the purposes of the present 

investigation, which concerned children who are DHH, the term telepractice was used 

for clarity and consistency. 

1.4.2 Evolution of Telepractice 

Although models of tele-delivery of services have been widely used in the 

medical and allied health fields for more than two decades (Perednia & Allen, 1995; 

Wijessoriya et al., 2020), their use has generally focused on consultative models rather 

than direct service provision. More recently, advances in telecommunications 

technology and the wider availability of high-speed broadband connections have 

provided increased opportunities for the use of telepractice to deliver direct service 

provision (Baggett et al., 2010; Cason, Behl, & Ringwalt, 2012). Notably, during 2020, 

a major impact of the COVID-19 pandemic has been an even more rapid increase in the 

use of telepractice across a broad range of fields (Bashshur, Doarn, Frenk, Kvedar, & 

Woolliscroft, 2020; Latifi & Doarn, 2020; Wijesooriya et al., 2020). 

1.4.3 Evidence regarding telepractice 

An extensive research base exists in the health sector to support the use of 

telepractice as an alternative to traditional face-to-face service provision (Abrams & 
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Geier, 2006; Anvari, 2007; Davis et al., 2014; Polinski et al., 2016; Sabesan et al., 2012; 

Tousignant et al., 2011). This evidence has supported the expansion of telepractice into 

allied health fields including audiology and speech pathology (Eikelboom, Jayakody, 

Swanepoel, Chang & Atlas, 2014; Govender & Mars, 2016; Molini-Avejonas et al., 

2015; Swanepoel & Hall 2010; Taylor et al., 2015; Visagie, Swanepoel, & Eikelboom, 

2015). The research in these contexts relates primarily to adults and older children with 

limited research examining the application of telepractice with young children (J. 

Campbell et al., 2019; Hines, Bulkeley, Dudley, Cameron, & Lincoln, 2019). More 

broadly, in the field of early childhood intervention, numerous studies have documented 

the practicality of using telepractice to provide services for children with a range of 

disabilities and delays, with most research focusing on children with autism or other 

developmental disabilities (Akemoglu, Muharib, & Meadan, 2020; Ashburner, 

Vickerstaff, Beetge, & Copley, 2016; Little, Pope, Wallisch, & Dunn, 2018; McDuffie 

et al., 2016; Meadan et al., 2016; Kelso, Fiechtl, Olsen, & Rule, 2009; Vismara et al., 

2016). 

For children who are DHH, however, the majority of evidence is anecdotal 

(Stredler-Brown, 2012a), or pertains to participant satisfaction with the telepractice 

mode of service delivery (Blaiser & Edwards, 2012; Broekelman, 2012; Constantinescu, 

2012; Lalios, 2012; McCarthy, 2012). These reports have indicated that participants 

were satisfied with the access to services that telepractice provided, but did not 

investigate the quality of the services provided. Only a small number of studies have 

compared interventions delivered in-person directly with those delivered through 

telepractice (Behl et al., 2017; Blaiser, Behl, Callow-Heusser, & White, 2013; A. S. 

Brown, 2015; P.M. Brown & Remine, 2008; Havenga, Swanepoel, le Roux, & Schmid, 

2017). Each of these comparative studies reported findings demonstrating that 
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telepractice service delivery resulted in outcomes that were no different, or significantly 

better, than in-person outcomes. However, study limitations such as small sample sizes, 

limited duration of intervention, and non-random participant assignment led researchers 

to suggest that further high-quality evidence was required to corroborate these findings 

(Behl et al., 2017; Blaiser et al., 2013; A. S. Brown, 2015; Constantinescu, 2014; 

Havenga et al., 2017). Overall, the evidence to support the use of telepractice with 

young children who are DHH is limited but encouraging of the view that it is a viable 

alternative to the use of in-person services. Further research is warranted to build on 

these findings and establish the efficacy of telepractice for the delivery of family- 

centred early intervention for children who are DHH. 

1.5 Research design 

The research reported in this thesis comprised a series of investigations 

including a scoping review of the relevant literature and a multi-stage comparative study 

of practitioner and caregiver behaviours in telepractice and in-person settings (see 

Figure 1). First, the existing literature was systematically reviewed to examine the 

issues related to the use of telepractice to provide FCEI to children who are DHH, and 

their families. Next, samples of caregivers and practitioners from telepractice and in-

person early intervention programs participated in self-assessments of their respective 

behaviours related to FCEI. Practitioners evaluated their use of family-centred practices, 

and caregivers evaluated their self-efficacy and involvement in supporting their child’s 

early development. Results from each group (i.e., practitioners and caregivers) were 

compared between the telepractice and in-person programs. Finally, formal observations 

of a sub-sample of those caregivers and practitioners were recorded within the context 

of typical FCEI sessions in telepractice and in-person. Data were analysed in terms of 

the practitioner and caregiver behaviours, participants’ roles, and the relationships 
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between participants. Results were compared between the telepractice and in-person 

groups. 

 

Scoping Review 
Telepractice delivery of family-
centred early intervention 
 

Family-Centred Early Intervention 
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Figure 1.1.  Conceptual model of overarching research design 

 

1.6 Thesis structure 

The results of these various component studies are presented here as a thesis by 

publication consisting of a series of studies comparing FCEI for children who are DHH 

when services are delivered through telepractice and in-person. The thesis comprises six 

chapters including this introduction, three peer reviewed journal articles, one manuscript 
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for a journal article which is under review by a peer-reviewed journal, and a conclusion. 

The structure of the thesis is as follows:  

 

Chapter 1: Introduction 

This introductory chapter, which provides the background and context for the studies.   

 

Chapter 2: Literature Review  

Chapter 2 presents the findings from a scoping review of the literature regarding the use 

of telepractice in the delivery of FCEI to children who are DHH, and their families. 

Article 1 is presented in Chapter 2 accompanied by updated search results to 1 July 

2020.  

 

Previously published as: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2019). Telepractice delivery of family-

centred early intervention for children who are deaf or hard of hearing: A 

scoping review. Journal of Telemedicine and Telecare, 25(4), 249-260. 

doi:10.1177/1357633X18755883 

 

Chapter 3: Practitioners’ self-assessed use of family-centred practices  

Article 2 appears in Chapter 3 and is titled “Practitioners’ self-assessment of family-

centred practice in telepractice versus in-person early intervention”. This article 

addressed practitioners’ use of family-centred practices in early intervention for children 

who are DHH. The article also presented findings from a study examining practitioners’ 

self-assessment of their use of family-centred practices. Chapter 3 addresses Study 1. 

  



15 
 

Previously published as: 

 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020b). Practitioners’ self-assessment 

of family-centred practice in telepractice versus in-person early intervention. The 

Journal of Deaf Studies and Deaf Education. Advance online publication. 

doi:10.1093/deafed/enaa028 

 

Chapter 4: Caregivers’ self-efficacy and involvement  

Article 3 appears in Chapter 4 and is titled “Comparison of caregiver engagement in 

telepractice and in-person family-centered early intervention”. This article explored the 

importance of caregiver involvement in FCEI for children who are DHH. This article 

also reported findings from a study examining caregivers’ reported levels of self-

efficacy and involvement in FCEI. This chapter addresses Study 2.  

 

Previously published as: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020a). Comparison of caregiver 

engagement in telepractice and in-person family-centered early intervention. The 

Journal of Deaf Studies and Deaf Education, 25(1), 33-42. doi:10.1093 

/deafed/enz037 

 

Chapter 5: Triadic Intervention 

Chapter 5 considers the family-centred behaviours demonstrated by practitioners and 

caregivers within an early intervention setting, and the relationships formed as a result 

of those behaviours. Article 4 is included in Chapter 5 as a manuscript submitted for 

publication and reports the findings of a study analysing systematic and detailed 

observations of the behaviours of both practitioners and caregivers as participants in 



16 
 

FCEI. The findings from Article 4 are supplemented with additional data analysis 

regarding participant interactions. The contents of Chapter 5 address Study 3.  

 

Currently under review: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020c). Comparison of observed 

participant behaviors in telepractice and in-person early intervention. 

Manuscript submitted for publication. 

 

Chapter 6: Discussion 

The final chapter in this thesis provides an overview of the key findings of the research 

as well as commentary on the strengths and limitations of the studies. The significance 

of the research, implications for practice, and recommendations for future research are 

also discussed. 

 

1.7 Research ethics 

Ethics approval for the studies contained in this thesis was sought and obtained 

from the University of Newcastle Human Research Ethics Committee (approval number 

H-2015-0205). Minor variations to the original application were submitted and 

approved in August 2016 (changes to recruitment process) and June 2017 (adjustment 

of inclusion criteria) (see Appendix B). 
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CHAPTER 2: LITERATURE REVIEW 

 

2.1 Introduction  

This chapter presents a summary of the research literature related to the use of 

telepractice to provide FCEI to children who are DHH and their families. Article 1 

reports the results of a scoping review, which established the context, and provided the 

rationale and research questions for the combination of studies reported in this thesis. 

Given the time that elapsed since the publication of the review, an updated search of the 

literature was conducted using the search methods outlined in Article 1. The 

supplementary results are presented in this chapter to provide additional detail and 

recent information that was not available when Article 1 was published. In addition, this 

chapter outlines the significance and aims of the overall research program, and the 

research questions that were addressed. 

2.2 Article 1: Telepractice delivery of family-centred early intervention for 

children who are deaf or hard of hearing: a scoping review  

The first article in this thesis describes a scoping review that examined the 

prevailing research literature in the field of early childhood intervention for children 

who are DHH. The purpose of this scoping review was threefold; (a) to describe the use 

of telepractice in this highly specialised field, (b) to examine whether, and how, the 

effectiveness of telepractice was evaluated, and (c) to identify any additional 

information available about the use of telepractice with regard to early childhood 

intervention for children who are DHH. The scoping review was conducted using a 

framework outlined by the Joanna Briggs Institute, and the search process resulted in 

the inclusion of 23 peer-reviewed publications in the final review. The discussion 
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section of the article outlined the existing evidence on the use of telepractice, as well as 

gaps in the evidence base.  

Article 1 included within this chapter is the final version of the original article 

published in The Journal of Telemedicine and Telecare. 

 

Citation: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2019). Telepractice delivery of family- 

centred early intervention for children who are deaf or hard of hearing: A 

scoping review. Journal of Telemedicine and Telecare, 25(4), 249-260. 

doi:10.1177/1357633X18755883 
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2.3 Updated literature search 

A secondary search of the literature was conducted using the same search and 

selection process that was outlined in the methods section of the original scoping review 

(see McCarthy et al., 2019, p. 250). The aim of the search was to identify peer-reviewed 

publications that were published in English between 1 July 2017 and 1 July 2020, and 

specifically provided information about the provision of FCEI to children who are DHH 

through telepractice. The search terms that were defined in the original scoping review 

(see Table 2.1), were used to search four databases: ProQuest, EBSCO Megafile 

Ultimate, SAGE, and Scopus.  

Table 2.1 
Search Terms for Updated Literature Search 

Search terms  
 

(“family-centered” OR “family-centered” OR 
“family centred” OR “family centred”)  
AND (“early intervention”)  
AND (telemedicine OR tele-medicine OR 
telehealth OR tele-health OR telepractice OR 
teleintervention OR tele-intervention)  
AND (deaf OR “hard of hearing” OR “hearing 
impaired” OR “hearing loss”) 

 

The database search returned 25 results, and after screening and review, three 

articles were identified that met the requirements for inclusion (see Figure 2.1 for details 

of the selection process). One of the identified studies (McCarthy, Leigh, & Arthur-

Kelly, 2020a) is an article that forms part of this thesis, and is explored in more detail in 

Chapter 4. At the time of this supplementary literature review, the article reported in 

Chapter 3 (McCarthy, Leigh, & Arthur Kelly, 2020b) was not published.  It is noted 

that, had it been so, it would also have met the criteria for inclusion. The reference lists 

of the included articles were reviewed to identify any other relevant studies, resulting in  

one further study being identified. Ultimately, four additional studies met the inclusion 
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criteria (Chen & Liu, 2017; Daczewitz, Meadan-Kaplansky, & Border, 2020; Fuller & 

McLeod, 2019; McCarthy et al., 2020a). 

 

Figure 2.1. Flow chart of citation selection process. 

2.3.1 General characteristics 

The four articles identified in this literature search described specific projects or 

studies that investigated the use of telepractice with families of children who are DHH, 
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including one anecdotal description of a telepractice model (Fuller & McLeod, 2019) 

and three research studies (Chen & Liu, 2017; Daczewitz et al., 2020; McCarthy et al., 

2020a). The investigations reported in the articles were conducted in three different 

countries: two in Australia (Fuller & McLeod, 2019; McCarthy et al., 2020a), and one 

in each of the United States (Daczewitz et al., 2020) and Taiwan (Chen & Liu, 2017). 

The articles were published in three different journals: two were published in Deafness 

and Education International (Daczewitz et al., 2020; Chen & Liu, 2017), one was 

published in the Journal of Deaf Studies and Deaf Education (McCarthy et al., 2020a), 

and one was published in the Australian Journal of Music Therapy (Fuller & McLeod, 

2019). See Table 2.2 for summary details of the four included articles. 

2.3.2 Methodological characteristics 

All four articles reported on cohorts that included children who were DHH and 

their caregivers, however the target of investigation varied across studies. Caregiver 

outcomes were evaluated in four studies, practitioner experiences were evaluated in two 

studies (Chen & Lieu, 2017; Fuller & McLeod, 2019), and specific child outcomes were 

evaluated in two studies (Chen & Lieu, 2017; Daczewitz et al., 2020). This variation in 

target population also influenced the study design and evaluation methods of each 

project. The study by Fuller and McLeod (2019) was conducted for the purpose of 

program quality assurance and used incidental verbal feedback and organisational 

evaluation surveys to obtain information about practitioners’ and caregivers’ 

experiences with telepractice. McCarthy et al. (2020a) reported on a two-group 

comparison study using an existing instrument to examine different caregivers’ self- 

reported levels of self-efficacy and involvement in telepractice and in-person settings. 

The study by Chen & Liu (2017) measured child language outcomes using the results of 

a standardized language assessment to conduct a retrospective comparison of matched  
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peers. That study also used an existing satisfaction questionnaire to evaluate practitioner 

and caregiver satisfaction with telepractice. Finally, Daczewitz and colleagues (2020) 

used a single case multiple-baseline design to investigate how intervention delivered 

through telepractice related to the caregiver’s use of specific strategies and the child’s 

responses, with participants serving as their own controls. 

Sample sizes were small in three of the papers with cohorts variously including 

one caregiver-child dyad (Daczewitz et al., 2020); five caregivers, four practitioners, 

and five matched pairs of children (Chen & Liu, 2017); and approximately twenty-one 

caregivers (see notes to Table 2.2) and seven practitioners (Fuller & McLeod, 2019). 

The study by McCarthy et al. (2020a) included 141 caregivers. Patterns of service 

delivery differed widely across all four studies, ranging from multiple sessions in a 

week (Daczewitz et al., 2020) to a single session (Fuller & McLeod, 2019). Families in 

three studies accessed services from their home (Chen & Liu, 2017; Daczewitz et al., 

2020; McCarthy et al., 2020a) whereas in the study by Fuller and McLeod (2019), 

families variously accessed services from a local centre or from their home. The 

technology used to deliver services in all four studies was similar with families using 

high-speed internet and software downloaded on their home computer or other device. 

The provision of technology training to parents was mentioned in two of the papers 

(Chen & Liu, 2017; Fuller & McLeod, 2019) and the availability of technical support 

was mentioned in one paper (McCarthy et al., 2020a). 

2.3.3 Content analysis 

Each of the four studies acknowledged the increasing acceptance and overall 

feasibility of telepractice as a means of providing family-centred services and 

recognised the need for further evidence to support the effectiveness of a telepractice 

model. Researchers cited advantages outlined in the literature as the basis for 
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implementing telepractice services, including increased access for rural families, greater 

reach for service providers, significant cost-savings associated with reduced travel, and 

more equitable distribution of services for children with low-incidence disabilities. 

Building on the existing evidence, all four studies sought to advance the field by 

examining the effectiveness of interventions delivered through telepractice. Different 

elements of the telepractice process were evaluated including child outcomes, caregiver 

outcomes, fidelity of intervention, and delivery of group programs. 

Each of the four additional studies reported findings that support the conclusion 

that telepractice can be an effective method for delivering early intervention services to 

children who are DHH and their families. In terms of caregiver outcomes, two of the 

studies evaluated caregiver satisfaction (Chen & Liu, 2017; Daczewitz et al., 2020) and 

two examined caregiver engagement (Fuller & McLeod, 2019; McCarthy et al., 2020a). 

Chen and Liu (2017) and Daczewitz et al. (2020) both reported high levels of caregiver 

satisfaction with telepractice. McCarthy et al. (2020a) reported no significant 

differences between telepractice and in-person groups regarding caregivers’ self-

efficacy and involvement whereas in the study by Fuller and McLeod (2019), caregivers 

reported increased engagement in telepractice sessions relative to in-person sessions, 

but expressed concerns about technical difficulties and the ability for their individual 

needs to be addressed in a group telepractice setting. In the two studies that assessed 

practitioner outcomes, Chen and Liu (2017) reported high levels of practitioner 

satisfaction with telepractice whereas Fuller and McLeod (2019) reported mixed 

feedback with practitioners reporting higher levels of family participation but also 

concerns about building rapport. In the two studies that sought to evaluate child 

outcomes, Chen and Liu (2017) found no significant differences between their 

telepractice and in-person groups whereas Daczewitz et al. (2020) found outcomes 
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varied for different aspects of the intervention. The single child participant 

demonstrated no significant change in vocabulary or language complexity, but the rate 

of responding behaviours increased steadily over the course of the telepractice 

intervention (Daczewitz et al., 2020). 

Additional, and potentially unexpected, outcomes of telepractice intervention 

were identified in several papers. Chen and Liu (2017) found that, on average, 

caregivers rated their satisfaction with telepractice more positively than practitioners. 

Dazcewitz and colleagues (2020) reported that the flexible nature of telepractice service 

delivery enabled both the mother and the father in their study to participate more 

equitably in supporting their child’s development. Fuller and McLeod (2019) reported 

that families experienced reduced feelings of isolation by participating in telepractice 

sessions. 

Finally, with regard to technology, two of the additional studies reported 

technical difficulties (Daczewitz et al., 2020; Fuller & McLeod, 2019). In one study, the 

caregiver noted the obtrusiveness of the camera and the frustration of occasional 

technology breakdowns (Daczewitz et al., 2020). In the other, caregivers and 

practitioners reported various technology challenges including cessation or interruption 

of the video signal, poor audio quality, and latency issues related to signal transmission 

(Fuller & McLeod, 2019). 

2.4 Overall conclusions from the literature reviews 

Taken together, the original scoping review (Article 1), and the additional 

review reported here, examined 25 years of literature on the use of telepractice to 

provide FCEI to children who are DHH, and their families. The predominant aim of 

papers published between 1996 and 2012 was to provide a rationale for the acceptance 

of telepractice as a valid method of service delivery. The majority of papers published 
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during that time offered anecdotal reports of program viability and reiterated the need 

for more systematic evaluation (McCarthy et al., 2019). Since 2012, researchers have 

responded to the call for evidence and an increasing number of papers have focused 

specifically on providing data to evaluate the effectiveness of services provided through 

telepractice. 

The emergence of the COVID-19 pandemic in 2020 has heralded a further 

increase in the application of telepractice in line with the restriction on people’s 

movements and their ability to physically interact with one another (Bashshur et al., 

2020; Centers for Disease Control (CDC), 2020; National Association for the Deaf, 

2020; Office of Special Education Programs, 2020; Smith et al., 2020; Wijessoriya et 

al., 2020). This has been particularly notable in the field of early intervention for DHH 

children and their families (Yoshinaga-Itano, 2020; CDC, 2020). The unprecedented 

need to implement telepractice models in the present era may benefit telepractice 

research in the future. As the use of telepractice becomes more commonplace in 

people’s personal and professional experiences, many of the earlier limitations 

associated with telepractice studies (e.g., participants’ lack of familiarity with 

telepractice and limited telepractice training) may be eliminated. Until recently, small 

sample sizes and inconsistent patterns of service delivery have been identified as the 

most significant limitations in telepractice research studies. The increase in the use of 

telepractice for early intervention services during 2020—and in all likelihood, for the 

foreseeable future—will result in the availability of much larger groups of both 

practitioners and caregivers from which many more participants may be sampled for 

research. These conditions may provide a more equitable basis for comparison with 

groups who receive services entirely in-person. 
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2.5 Statement of the problem  

Children who are DHH, and their families, require early, timely, and consistent 

FCEI to achieve optimal developmental outcomes, but many families continue to 

experience inequitable access to necessary services (Arefadib & Moore, 2017; Barr et 

al., 2018; JCIH, 2013, 2019; Moeller et al., 2013). Telepractice has been increasingly 

applied as a method for overcoming existing barriers to access to FCEI for children who 

are DHH and their families and, according to the literature reviewed here, the 

practicality of using telepractice to provide early intervention services for this group has 

been well-documented. What is less apparent, however, is whether services provided 

through telepractice adhere to the principles of family-centred practice and achieve 

similar levels of caregiver support as those provided in-person. 

2.6 Thesis Aims and Research Questions  

The aims of the program of research reported in this thesis were to: 

1. Examine and synthesise the current research literature addressing the use of 

telepractice in the field of FCEI for children who are DHH; 

2. Compare the patterns of practitioners’ use of family-centred practices with 

children who are DHH and their families when early intervention services are 

delivered in-person and through telepractice; 

3. Compare caregivers’ patterns of engagement in FCEI for children who are DHH 

when services are delivered in-person and through telepractice; and 

4. Compare the relationships and interactions demonstrated by participant triads 

(practitioner, caregiver, and child) when FCEI is delivered in-person and 

through telepractice. 
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These aims were addressed through a series of studies that were designed to answer the 

following research questions: 

1. What is known from the existing literature about the use of telepractice methods 

to provide FCEI services to children who are DHH, and their families? 

2. Do practitioners report different patterns of use of family-centred practices when 

early childhood early intervention is delivered through telepractice versus in-

person? 

3. Do caregivers’ reported levels of self-efficacy and involvement differ when 

early intervention is delivered through telepractice versus in-person? 

4. What family-centred strategies do practitioners use when early intervention are 

sessions delivered through telepractice and in-person and do these strategies 

differ between delivery modes? 

5. What participation behaviours do caregivers demonstrate when early 

intervention sessions are delivered through telepractice and in-person and do 

these behaviours differ between deliver modes? 

6. Does the use of specific strategies by practitioners affect caregivers’ 

participation behaviours when early intervention sessions are delivered through 

telepractice and in-person and does this relationship vary between delivery 

modes? 

7. What roles do participants (i.e., practitioners, caregivers, and children) fulfill in 

early intervention sessions for children who are DHH and does this differ when 

services are delivered in telepractice or in-person? 

8. What relationships are formed within practitioner/caregiver/child triads and do 

these relationships differ when services are delivered in telepractice or in-

person? 
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2.7 Chapter summary and conclusion 

Telepractice is being used increasingly as a means of delivering early 

intervention services to children who are DHH and their families who might otherwise 

be disadvantaged by the lack of availability, relevance, or quality of local service 

options. Extensive evidence has emerged to support the feasibility of telepractice as an 

alternative delivery strategy to the provision of in-person family-centred services by 

examining technical capabilities, participant satisfaction, and cost effectiveness. 

Building on this evidence, current telepractice research has shifted from a focus on 

reliability to one of quality with several studies investigating the effectiveness of 

interventions provided through telepractice compared to those provided in-person. It is 

apparent, however, that additional evidence is required to both corroborate those 

findings and add to the evidence base for the efficacy of telepractice for delivery of 

FCEI with this group. The studies reported in this thesis were designed to address these 

gaps by providing evidence related to (a) practitioners’ use of family-centred practices, 

(b) caregivers’ patterns of engagement, and (c) the interactions between practitioners 

and caregivers, within the context of FCEI sessions delivered through telepractice. 
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CHAPTER 3: FAMILY-CENTRED PRACTICES 

 

3.1 Introduction 

In FCEI, practitioners use family-centred practices to enhance caregivers’ 

confidence, competence and involvement in their child’s early development. When 

FCEI is delivered in-person, studies have shown that significant relationships exist 

between practitioners’ use of family-centred practices, caregivers’ self-efficacy, and 

children’s developmental outcomes (Dunst et al., 2019; Harrison et al., 2016; Moeller et 

al., 2013). There is little evidence to indicate whether these relationships are affected 

when FCEI is delivered through telepractice. Article 2, which is included in this 

chapter, examined practitioners’ use of family-centred practices when FCEI is provided 

through telepractice. 

3.2 Article 2: Practitioners’ self-assessment of family-centred practice in 

telepractice versus in-person early intervention 

The second article presented in this thesis describes a comparative study 

designed to address Research Question 2: Do practitioners report different patterns of 

use of family-centered practices when early childhood early intervention is delivered 

through telepractice versus in-person? The study investigated practitioners’ self-

assessment of their use of family-centred practices in FCEI for children who are DHH. 

Study participants included two groups of practitioners—one providing FCEI in-person 

and the other through telepractice. Both groups completed the Measures of Processes of 

Care for Services Providers (MPOC-SP) (Woodside, Rosenbaum, King, and King, 

1998). The article reports the study design, methods, and results as well as implications 

for practice and future research.  
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Article 2 included in this chapter is the final version of the article published in  

The Journal of Deaf Studies and Deaf Education, reproduced by permission of Oxford 

University Press. 

 

Citation: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020b). Practitioners’ self-assessment 

of family-centered practice in telepractice versus in-person early intervention. 

Journal of Deaf Studies and Deaf Education. Advance online publication. doi: 

10.1093/deafed/enaa028 
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3.3 Chapter summary and conclusion 

Practitioners’ use of family-centred practices is a key component of FCEI that 

enhances caregivers’ competence and confidence in supporting their child’s early 

development. The article presented in this chapter highlighted a gap in the literature 

regarding the use of family-centred practices in a telepractice setting for children who 

are DHH. The study examined the effect of delivery mode (i.e., telepractice or in-

person) on practitioners’ self-assessed use of family-centred practices in early 

intervention for children who are DHH, and their families. In response to Research 

Question 2—Do practitioners report different patterns of use of family-centered 

practices when early childhood early intervention is delivered through telepractice 

versus in-person?—this study found no significant differences between practitioners’ 

use of family-centred practices when FCEI was provided in-person or through 

telepractice. Practitioners in both groups (i.e., telepractice and in-person) reported 

similar levels of use of family-centred practices. 

These findings support the proposition that practitioners providing FCEI through 

telepractice can maintain the use of family-centred practices at a level consistent with 

in-person services. The findings are significant, but relate to only one half of the 

practitioner-caregiver partnership, namely the practitioners’ perspective. Chapter 4 

addresses the other half of the partnership by examining whether caregivers’ reported 

levels of self-efficacy and involvement in their children’s early development differ 

when FCEI is delivered through telepractice rather than in-person. 
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CHAPTER 4: CAREGIVERS’ SELF-EFFICACY AND INVOLVEMENT 

 

4.1 Introduction 

Self-efficacy and involvement are known to be critical components in ensuring 

caregivers’ ability to support the development of their young children who are DHH 

(Ambrose, Appenzeller, Mai, & DesJardin, 2020; Luterman, Kurtzer-White, & 

Seewald, 1999; Punch & Hyde, 2010). Existing research evidence is presented here that 

demonstrates the significant relationships between the developmental outcomes for 

children who are DHH and caregivers’ confidence, competence, and engagement in 

FCEI. To date, most of the evidence has related to families receiving FCEI in-person, 

with little evidence to corroborate these findings for families who access FCEI through 

telepractice. Article 3, which is included in this chapter, examines the self-efficacy and 

involvement of caregivers receiving FCEI through telepractice. 

4.2 Article 3: Comparison of caregiver engagement in telepractice and in-person 

family-centered early intervention  

The third article presented in this thesis describes a comparative study designed 

to addresses Research Question 3: Do caregivers’ reported levels of self-efficacy and 

involvement differ when early intervention is delivered through telepractice versus in-

person?  The study investigated caregivers’ assessment of their own self-efficacy and 

involvement in FCEI for their children who are DHH. In this study, two groups of 

caregivers—one in telepractice and the other in-person—completed an existing rating 

scale, The Scale of Parental Involvement and Self-Efficacy (DesJardin, 2005). Study 

design, methods, results, and discussion are reported. 
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Article 3 included in this chapter is the final version of the article published in 

The Journal of Deaf Studies and Deaf Education, reproduced by permission of Oxford 

University Press. 

 

Citation: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020a). Comparison of caregiver 

engagement in telepractice and in-person family-centered early intervention. 

Journal of Deaf Studies and Deaf Education, 25(1), 33-42. doi:10.1093 

/deafed/enz037 
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4.2.1 Further Research 

The study reported in Article 3 provided self-assessment results from 141 

caregivers on an existing instrument that was designed specifically for parents of 

children who are DHH—the Scale of Parental Involvement and Self-Efficacy (SPISE). 

As noted in the Limitations section, the SPISE has not been used widely for research 

purposes, and requires further validation. Notably, Ambrose et al. (2020) have recently 

revised and expanded the original SPISE instrument to develop a new instrument, the 

SPISE-R. They administered the new instrument to a group of 72 caregivers to evaluate 

their perceptions of their own beliefs, knowledge, confidence, and actions, in relation to 

their children’s listening and language development. The beliefs section did not result in 

summary scores, whereas the other three sections did. Internal consistency for those 

three sections (i.e., knowledge, confidence, and actions) was calculated using 

Cronbach’s alpha and indicated good reliability (α = 0.89, 0.92, 0.92 respectively) 

(Ambrose et al., 2020). Knowledge and confidence scores were strongly correlated, and 

several associations were found between demographic characteristics and caregivers’ 

beliefs, knowledge, and confidence. In addition, action scores were significantly 

correlated with knowledge and confidence scores as well as two specific beliefs 

(Ambrose et al., 2020). Although additional research is needed to confirm the validity 

of the SPISE-R, the revisions build on the original instrument to help practitioners 

better understand the relationships between caregivers’ self-efficacy and involvement in 

supporting the listening and language development of their children who are DHH. 

4.3 Chapter summary and conclusion 

The article presented in this chapter reported a study designed to address 

Research Question 3—Do caregivers’ reported levels of self-efficacy and involvement 

differ when early intervention is delivered through telepractice versus in-person? The 
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reported levels of self-efficacy and involvement of caregivers this study did not differ 

when services were provided in-person or through telepractice. These findings support 

the conclusion that caregivers who access FCEI through telepractice can achieve levels 

of self-efficacy and involvement that are consistent with those who access services in-

person. Further, they support the proposition that telepractice can be viewed as a viable 

means of promoting caregiver self-efficacy and involvement in accordance with the 

principles of FCEI. 

Self-report data, such as that recorded by the SPISE for caregivers or the 

MPOC-SP for practitioners, provides only one measure of participants’ behaviours. The 

collection and analysis of objective data through direct observation of those behaviours 

would supplement the self-assessment results reported here. In addition, the SPISE 

specifically examines caregivers’ beliefs about their self-efficacy and involvement, but 

does not address the influence of those beliefs on their behaviours. Likewise, the 

MPOC-SP describes practitioners’ use of specific practices, but does not consider the 

relationship of those practices with caregivers’ behaviours. Observational data could be 

used to examine the relationship between practitioners’ and caregivers’ behaviours in 

greater detail. These topics are the focus of Chapter 5, which describes the collection 

and analysis of observational data to confirm caregivers’ self-assessment of their self-

efficacy and involvement and to examine the relationships between caregivers’ and 

practitioners’ behaviours. 
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CHAPTER 5: TRIADIC INTERACTIONS 

 

5.1 Introduction 

This chapter emphasises the concept of triadic interaction and examines the 

behaviours demonstrated by practitioners and caregivers, and the potential resulting 

relationships that develop between practitioners, caregivers, and children during FCEI 

sessions. Triadic interaction describes the collaborative partnership between practitioner 

and caregiver that forms the basis for FCEI. In this partnership, practitioners 

demonstrate a range of family-centred practices, as described in Chapter 3, which 

support caregivers’ confidence and competence to participate actively in facilitating 

their children’s early development, as described in Chapter 4. Article 4 included in this 

chapter examines practitioners’ use of specific family-centred practices, caregivers’ use 

of specific participation behaviours, and the nature of the possible relationships between 

those two sets of behaviours when FCEI is delivered through telepractice or in-person. 

5.2 Article 4: Comparison of observed participant behaviors in telepractice and in-

person early intervention 

The fourth article presented in this thesis describes a comparative study that 

addresses Research Questions 4 to 6.  For the purpose of this study, participants were 

defined as triads consisting of a practitioner, a caregiver, and a child. Observational data 

were collected for two groups of triads who participated in FCEI either in-person or 

through telepractice. In order to answer Research Question 4—What family-centered 

strategies do practitioners use and do these differ when services are delivered in 

telepractice or in-person?—and Research Question 5—What participation behaviours 

do caregivers demonstrate and do these differ when services are delivered in 

telepractice or in-person?—data were analysed using the Triadic Implementation 

Evaluation Rating Scale (TIERS). Subsequent data analysis was conducted to 
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investigate Research Question 6—Does the use of specific strategies by practitioners 

affect caregivers’ participation behaviours and does this relationship vary between 

delivery modes? Study design, methods, results, and discussion are reported in the 

article. 

Article 4 included in this chapter is the unaltered authors’ version of the 

manuscript for the article as submitted for peer review and publication. The manuscript 

was submitted to a journal that conforms to US standard spelling, and the version 

presented here is consistent with that editorial policy. 

 

Citation: 

McCarthy, M., Leigh, G., & Arthur-Kelly, M. (2020c). Comparison of observed 

participant behaviors in telepractice and in-person early intervention. 

Manuscript submitted for publication. 
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Abstract 

 

Family-centered early intervention (FCEI) is characterized by the collaborative 

relationships that exist within triads of practitioners, caregivers, and young children 

whereby practitioners use capacity-building practices to foster caregivers’ involvement 

in supporting their children’s early development. Traditionally, FCEI has been provided 

in-person with practitioners and families physically present in the same location but, for 

children who are deaf or hard of hearing, access to in-person early intervention is often 

limited by external factors. To address these challenges, practitioners are using 

telepractice more frequently to connect with families through synchronous, two-way 

videoconferencing. This study examined whether participants’ behaviors differed when 

FCEI was delivered in-person and through telepractice. The Triadic Intervention 

Evaluation Rating Scale (TIERS) was used to compare two groups of triads (16 in-

person and 13 telepractice) in terms of practitioner behaviors, caregiver behaviors and 

the reciprocal influences of those behaviors. Results indicated that practitioners in 

telepractice used family-centered practices more frequently than practitioners in-person. 

Correspondingly, caregivers in telepractice had more opportunities to participate in 

early intervention and more frequently demonstrated a variety of participation behaviors 

than caregivers in-person. These findings suggest that FCEI provided through 

telepractice may enhance practitioners’ use of family-centered practices, which, in turn, 

supports greater participation by caregivers.  

 

Keywords: Family-centered, early childhood intervention, telepractice, deaf, hard of 

hearing, videoconferencing, capacity building, caregiver engagement, TIERS  
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Comparison of observed participant behaviors in telepractice and in-person early 

intervention 

The goal of early childhood intervention is to provide services that support the 

child’s overall development and enable meaningful participation within their family and 

community (Division for Early Childhood, 2014; Early Childhood Intervention 

Australia, 2016; Moeller, Carr, Seaver, Stredler-Brown, & Holzinger, 2013). Early 

intervention includes the development of language and communication skills: a 

component which is critical for young children who are deaf or hard of hearing (DHH). 

The internationally accepted standard for achieving these aims is the use of a family-

centered approach which has been endorsed by peak bodies in health, education, and 

deafness (S. Brown & Guralnick, 2012; Moeller et al., 2013; Joint Committee on Infant 

Hearing (JCIH), 2013). Also known as “family-centered early intervention” or FCEI, 

the approach is characterized by key principles known to influence child and family 

outcomes including building family capacity, enhancing family well-being, focusing on 

family strengths, and working in partnership with families (Division for Early 

Childhood, 2014; JCIH, 2013; Moeller et al., 2013). Practitioners who provide FCEI use 

specific practices—including help-giving practices, coaching strategies, and 

collaboration—to enhance caregivers’ confidence, competence, and involvement in 

supporting their child. FCEI is typically delivered within the context of family routines 

and everyday activities to provide authentic learning experiences and promote 

generalization of skills. The FCEI approach is particularly relevant for children who are 

DHH because it promotes an optimal environment for early language development, 

which typically occurs within the context of social interactions with significant 

communication partners (e.g., primary caregivers) (American Speech-Language-
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Hearing Association (ASHA), 2008; Dunst, Valentine, Raab, & Hamby, 2013; Moeller 

et al., 2013). 

Traditionally, FCEI has been provided “in-person” where the practitioner and 

family are physically present in the same room, but, for children diagnosed with low-

incidence disabilities (i.e., those who are DHH), access to in-person early intervention is 

often limited by geographical barriers, workforce shortages, and a lack of appropriate 

services (Arefadib & Moore, 2017; Bush, Kaufman, & McNulty, 2017; JCIH, 2013, 

2019). In answer to these challenges, telepractice has emerged as an alternative mode 

for the delivery of FCEI. In this mode of delivery, practitioners and families are 

connected synchronously through technology even though they are physically distant 

from one another. Despite the increasing use of telepractice to provide parent training in 

early intervention (Ashburner, Vickerstaff, Beetge, & Copley, 2016; McDuffie et al., 

2016; Meadan et al., 2016; Vismara et al., 2016), there is relatively little research 

evidence to support the use of telepractice for the purpose of providing FCEI, 

specifically to children who are DHH (McCarthy, Leigh, & Arthur-Kelly, 2019). In this 

paper we investigate whether the patterns of use of FCEI practices by professionals and 

the participatory behaviors of caregivers are affected when early intervention services 

for children who are DHH are delivered through telepractice, rather than in-person. 

Capacity-Building Practices  

A defining characteristic of FCEI is practitioners’ use of capacity-building 

practices to support caregivers to develop their knowledge, skills and abilities to 

promote their child’s learning and development (Dunst, Bruder, & Espe-Sherwindt, 

2014). Family capacity-building is achieved through practitioners’ use of a range of 

different strategies, methods, and procedures (Dunst et al., 2014). 
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One such strategy is the use of help-giving practices that aim to enhance 

caregiver competence and confidence and strengthen the caregivers’ role in supporting 

their child’s development by enhancing parental self-efficacy (Dunst, 2002; Dunst, 

Boyd, Trivette & Hamby, 2002). Help-giving practices are categorized as either 

relational, which focus on relationship-building and emphasize good clinical practices 

such as empathy, compassion and respect; or participatory, which focus on building 

family-capacity and include strategies that are flexible and responsive to individual 

family needs and empower families to be actively involved in the intervention process 

(Dunst, 2002; Dunst et al., 2002; Dunst, Trivette, & Hamby, 2007). A meta-analysis by 

Dunst et al. (2002) found that, although a family-centered model incorporates both 

types of help-giving, greater use of participatory help-giving practices corresponded to 

higher levels of family-centeredness. 

Coaching is another type of capacity-building practice that can strengthen and 

support caregivers’ ability to foster their child’s learning and development (Basu, 2007; 

J. Brown & Woods, 2016). Coaching includes a range of strategies such as explanation, 

demonstration, joint problem-solving, scaffolding, observation and feedback, guided 

practice, and reflection (Basu, Salisbury, & Thorkildsen, 2010; J. Brown & Woods, 

2016; Stewart & Applequist, 2019). Each of these strategies provides an opportunity for 

caregivers to acquire new knowledge, implement new skills, or apply their knowledge 

and skills to new situations. For caregivers of children who are DHH, coaching 

facilitates self-efficacy in developing the knowledge and skills necessary to 

independently support their child’s acquisition of language (Ambrose, Appenzeller, Kai, 

& DesJardin, 2020; King and Xu, 2019).  

A third technique that practitioners can employ to build caregiver capacity is to 

promote the use of everyday routines and activities within familiar environments as a 
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means of enhancing interactions between caregivers and children who are DHH. For 

example, practitioners might model various ways in which caregivers can elicit and 

sustain eye contact during a mealtime with their child as a precursor to a conversation. 

Embedding capacity-building within the context of daily life supports the generalization 

of caregiver skills beyond the early intervention session and increases the child’s 

opportunities for learning and language development in relevant and meaningful 

situations (ASHA, 2008; Dunst et al., 2013; Kellar-Guenther, Rosenberg, Block, & 

Robinson, 2014). An important consideration in this context is the skill of the 

practitioner in both explaining and modelling naturally occurring opportunities for 

engagement with the child in a productive manner that enhances learning. 

Even when practitioners express a strong belief in the use of such family-

centered practices, their implementation of those practices may not match their stated 

beliefs or intentions (Colyvas, Sawyer, & Campbell, 2010; Fleming, Sawyer, & 

Campbell, 2011; Ingber & Dromi, 2010). Some practitioners continue to use 

predominantly practitioner-led intervention strategies—such as direct teaching of the 

child, using materials provided by the practitioner, and relying on practitioner-

determined activities—in spite of evidence to the contrary that endorses the use of 

family-centered practices in early intervention (Salisbury & Cushing, 2013; Dunst et al., 

2007). In the context of the emergent use of telepractice to deliver FCEI, there are 

questions also about the possible impact on practitioners’ use of capacity-building 

practices to establish a supportive relationship with families, and on both caregivers’ 

responsiveness and children’s level of engagement (Akamoglu, Meadan, Pearson, & 

Cummings, 2018; Cole, Pickard, & Stredler-Brown, 2019; Freckman, Hines, & Lincoln, 

2017; Hines et al., 2015). 
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Caregiver Responsiveness 

Practitioners’ use of strategic and considered capacity-building practices of the 

type identified in the previous section have been shown to facilitate caregivers’ 

acquisition and use of responsive behaviors with their child. A meta-analysis by Dunst 

and colleagues (2019) indicated that practitioners’ use of participatory help-giving 

strategies enhanced caregivers’ self-efficacy beliefs, which led to more effective 

caregiver-child interactions, and, ultimately, improved developmental outcomes for the 

child.  Indeed, the extent and quality of caregiver’s level of responsiveness to their 

child, within the context of the early intervention session and in everyday interactions 

more generally, have been shown to be associated with positive child outcomes, 

particularly in the areas of receptive and expressive language and nonverbal 

communication. Raab, Dunst, Johnson, and Hamby (2013) conducted a meta-analysis of 

research on this relationship and concluded that caregivers’ use of six specific 

interaction behaviors was positively associated with communication and language 

outcomes for all children, with the strongest effect sizes noted for children with 

disability or delay, including children who are DHH. These six responsive behaviors 

included caregiver sensitivity, following the child’s lead, contingent responsiveness, 

caregiver-child mutuality, support/encouragement, and behavior elaboration.  

Collaborative Partnerships 

Given the importance of caregivers’ use of specific behaviors in facilitating their 

child's developmental outcomes (Raab et al., 2013), and the link between their efficacy 

in using those behaviors and practitioners’ use of capacity-building practices (Dunst et 

al., 2002; Dunst et al., 2007); there is a clear need to consider the nature and efficacy of 

the relationship between these two important players in the triad of participants in the 

early intervention experience (i.e., practitioner, caregivers, and child). The triadic nature 
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of participant relationships within the FCEI model has been examined in several studies. 

J. Brown and Woods (2016), found that when practitioners used specific coaching 

strategies (e.g., observation and practice with feedback), caregivers were most likely to 

use the targeted intervention strategies. Further, they discovered that, when practitioners 

used more child-focused or conversational strategies, caregivers were less likely to 

participate (J. Brown & Woods, 2016). Consistent with those findings, Kellar-Guenther 

and colleagues (2014) found that caregivers were more likely to participate in early 

intervention sessions when practitioners used coaching strategies that related 

specifically to the interactions occurring between caregiver and child during the session. 

Basu et al. (2010) developed an instrument to evaluate the triadic interactions occurring 

within an early intervention session. In their development of the Triadic Implementation 

Evaluation Rating Scale (TIERS) they found that 15 of the 21 practitioner behaviors 

that are sampled by the instrument were significantly correlated with caregiver 

behaviors that demonstrate confidence and competence in facilitating child participation 

(Basu et al., 2010). 

FCEI and Telepractice 

Children who are DHH experience widely varied levels of access to qualified 

early intervention practitioners and appropriate FCEI services because of a range of 

factors (Arefadib & Moore, 2017; Bush et al., 2017; JCIH, 2013, 2019).   In particular, 

the mismatch between the diverse needs of a widely dispersed population of children 

who are DHH and the uneven distribution of practitioners who are qualified to meet 

those needs has limited access to services for many children and their families. As noted 

in the introduction, telepractice—the use of synchronous audio and video technology to 

connect families in one location with practitioners in another—has been advanced as a 

solution to this problem. 
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A number of studies have described the suitability of telepractice to teach 

caregivers of children with developmental delays and disabilities to implement specific 

parent-mediated interventions related to behavior, language, and social communication 

(Akemoglu et al., 2020; Ashburner et al., 2016; Hao, Franco, Sundarrajan, & Chen, 

2020; Little, Pope, Wallisch, & Dunn, 2018; McDuffie et al., 2016; Rook-Ellis, 

Howorth, Boulette, Kunze, & Sulinski, 2020; Vismara et al., 2016). Given that language 

and communication are critical areas of developmental risk for children who are DHH, 

this research is relevant, however, it does not address the specific intervention needs of 

this group. 

To date, only six studies—three based on self-assessments and three 

observational studies—have specifically investigated the family-centeredness of early 

intervention delivered through telepractice for children who are DHH. The earliest study 

examined practitioners’ beliefs about family-centered practices and caregivers’ self-

assessment of their family functioning (P. Brown & Remine, 2008). The practitioners (n 

= 27) reported strong beliefs regarding most aspects of family-centered practices 

including working collaboratively with caregivers. The caregivers included 16 families 

who had received center-based services and 8 families who had received services 

through telepractice. All families rated themselves highly on family functioning, and 

there were no significant differences between the two groups (P. Brown & Remine, 

2008). Two more recent studies employed self-assessment instruments to examine the 

degree of family-centeredness in FCEI for children who are DHH by practitioners and 

caregivers respectively (McCarthy, Leigh, & Arthur-Kelly, 2020a; McCarthy, Leigh, & 

Arthur-Kelly, 2020b). The first study compared a group of practitioners (n = 23) that 

delivered FCEI services entirely in-person and another group (n = 15) that delivered 

services through telepractice (McCarthy et al., 2020b). There were no significant 
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differences between the two groups with both reporting similar levels of use of family-

centered practices. The second study examined whether caregivers’ self-reported levels 

of self-efficacy and involvement differed when early intervention was delivered either 

in-person or through telepractice (McCarthy et al., 2020a). One group (n = 100) received 

FCEI in-person and the other group (n = 41) received FCEI through telepractice. 

Overall, the caregivers reported high levels of self-efficacy and involvement in their 

children’s early development, with no significant difference between the two groups. 

Turning to studies that reported on direct observation of participants in FCEI, 

Stredler-Brown (2017) used video analysis to investigate the frequency of use of four 

specific FCEI behaviors in telepractice. Observations of 16 practitioners who provided 

FCEI through telepractice were compared to data reported in the literature for 

practitioners providing FCEI in-person. Only one behavior—direct instruction—was 

used less frequently in telepractice than in-person. The other three behaviors—

observation, caregiver practice with feedback, and child behavior with practitioner 

feedback were used more frequently in telepractice than in-person (Stredler-Brown, 

2017). These findings complement two additional studies that directly assessed and 

compared the behaviors of practitioners and caregivers in FCEI for children who are 

DHH in-person and through telepractice (Behl et al., 2017; Blaiser, Behl, Callow-

Heusser, & White, 2013). Researchers in both studies used the Home Visit Rating 

Scales—Adapted and Extended (HOVRS-A+) by Roggman et al., (2010) to examine 

practitioner and family behaviors in the two modalities (Behl et al., 2017; Blaiser et al., 

2013). The study by Blaiser et al. (2013) found no statistically significant differences, as 

measured by the HOVRS-A+, between practitioner behaviors in the two conditions, 

suggesting that mode of service delivery did not affect practitioners’ use of family-

centered practices. The study by Behl et al. (2017) showed practitioners were more 
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responsive to families when providing services through telepractice, suggesting that 

FCEI delivered through telepractice may better support practitioners’ use of family-

centered practices with families of children who are D/HH. In both studies, families 

who received services through telepractice demonstrated higher levels of engagement 

than families who received services in-person (Behl et al., 2017; Blaiser et al., 2013). 

Taken together the findings from these six studies provide preliminary evidence 

to suggest that FCEI delivered through telepractice is able to support, or might even 

enhance, practitioners’ use of family-centered practices with families of children who 

are D/HH, and increase families’ level of engagement. 

The Present Study 

The present study sought to build on the existing research by exploring whether 

there were any differences between FCEI practices exhibited by practitioners in 

telepractice and in-person settings in terms of type or frequency, and whether there was 

any effect of those differences on caregivers’ participation behaviors. The following 

research questions were asked: 

• What family-centered strategies do practitioners use when early intervention are 

sessions delivered through telepractice and in-person and do these strategies 

differ between delivery modes?  

• What participation behaviors do caregivers demonstrate when early intervention 

sessions are delivered through telepractice and in-person and do these behaviors 

differ between deliver modes? 

• Does the use of specific strategies by practitioners affect caregivers’ 

participation behaviors when early intervention sessions are delivered through 

telepractice or in-person, and does this relationship vary between delivery 

modes? 
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Method 

Design 

This study employed a two-group comparison design, drawing participants from 

those engaged in a previous study. One group of participants (i.e., practitioners, 

caregivers, and children) engaged in early intervention services in-person and the other 

group engaged in services through telepractice. The variables of interest were the type 

and frequency of occurrence of behaviors demonstrated by the participants in each 

mode. Ethical approval for this study was obtained through the Human Research Ethics 

Committee (HREC) at The University of Newcastle (Australia). 

Study Context 

In order to control for the potential effects of differing program philosophies and 

service delivery patterns (e.g., participants, frequency, and duration of sessions), this 

study was conducted within a single large, well-established organization that offered 

two distinct early intervention programs for children who are DHH: one through 

telepractice and one in-person. The programs employed two separate groups of 

practitioners and were administered by two different managers. However, both 

programs adhered to the same overarching organizational policies regarding service 

delivery patterns, professional development of staff, and commitment to a family-

centered approach in the provision of early intervention services. 

Families in both programs typically received early intervention sessions for one 

hour each operating week, equating to approximately 40 sessions per year. All sessions 

included the child and caregiver and, in both programs (i.e., telepractice and in-person), 

families had the option to access early intervention services either in their home or at a 

local center. In this study sample, all the participating families that received early 

intervention through telepractice accessed their services at home, and all the 
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participating families that received early intervention services in-person accessed their 

services in a center. 

Practitioners in both programs were provided with a biweekly professional 

development program that was responsive to the needs of their respective teams. This 

regularly included joint sessions involving staff from both programs that focused 

specifically on the use of family-centered practices. In addition, practitioners in the 

telepractice program undertook training and mentoring in the use of telepractice, 

according to a defined protocol (McCarthy, 2013). 

Telepractice sessions utilized high-speed internet connections coupled with 

interactive videoconferencing technology to ensure all participants had access to 

synchronous audio and video signals in real time. Families received technical support 

during the initial set-up of technology to confirm correct installation, appropriate 

functionality, and adequate internet bandwidth to support telepractice sessions. At the 

start of their engagement in telepractice, families participated in a practice session to 

learn procedures for operating the technology and participating in videoconference 

sessions. During regularly scheduled telepractice sessions, practitioners had access to 

dedicated, on-site technical support to manage any technical difficulties, including 

issues arising with the families’ technology. 

Participants 

In order to investigate the triadic nature of early intervention for children who 

are DHH, the participants in this study included families engaged in early intervention 

(i.e., caregivers and children) and the practitioners who provided their regular early 

intervention services. Participants were drawn from related groups of caregivers and 

practitioners who had participated in a previous study by completing a survey about 

their experience of family-centered practices in early intervention for children who are 
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DHH. For this study, a subset of those survey respondents was invited to participate in 

this additional phase of investigation. Eligible caregiver participants included all those 

whose child was:  

(a) D/HH, with no other developmental concerns identified, 

(b) between the ages of two months and eight years (i.e., consistent with the 

definition of early childhood by the Division for Early Childhood of the Council 

for Exceptional Children),  

(c) enrolled in one of the two early intervention programs (i.e., either 

telepractice or in-person) for longer than two months,  

(d) receiving early intervention sessions at least monthly, and  

(e) using spoken English as the primary language of the early intervention 

session. 

Using these criteria, 68 eligible caregivers were identified (38 in-person and 30 

telepractice) and invited to participate in the research. The practitioners who provided 

regular early intervention services to those 68 families were subsequently invited to 

participate. The eligible practitioner group included 27 practitioners—11 professionals 

who were providing FCEI through telepractice and 16 in-person. There were 31 

caregivers who consented to participation in the study. This included two caregivers—

one in-person and one in telepractice—who had two children enrolled and attended 

separate sessions with each child. Ultimately, the consenting participants comprised 29 

caregiver-child dyads (16 in-person and 13 telepractice) who were supported by 17 

consenting practitioners (11 in-person and 6 in telepractice). Additional demographic 

details are provided in Tables 1-3. 

Chi-square tests were used to evaluate the similarity of the two groups on each 

of the variables listed in Tables 1-3. No significant differences were observed between 



87 
 

Table 1  
Child Participant Characteristics by Group 

Child characteristics 
N = 29 

In-person  
n = 16 

Telepractice  
n = 13 

Child gender 
Female 
Male 

 
9      
7  

 
56.3% 
43.8% 

 
5   
8        

         
38.5% 
61.5% 

Degree of hearing loss (Better Ear) 
Within normal limitsa 
Mild 
Moderate 
Severe 
Profound  

 
1 
0 
7 
2 
6 

 
6.3% 
0.0% 

43.8% 
12.5%  
37.5% 

 
0 
2 
1 
4 
6            

 
0.0% 

15.4 % 
7.7%   

 30.8 % 
46.2% 

Age at diagnosis 
< 6 months 

      > 6 months 

 
15      

1  

 
93.8%    
6.3%  

 
11 

2 

            
84.6% 
15.4% 

Age at FCEI enrolment  
< 6 months 
> 6 months 

 
13       

3  

        
81.3% 
18.8% 

 
7      
6     

 
53.8% 
46.2% 

Duration of FCEI enrolment 
     < 12 months 
     > 12months 

 
6 

10 

         
37.5% 
62.5% 

  
5 
8 

  
38.5% 
61.5% 

Device type 
No device 
Hearing aids only (1 or 2) 
Cochlear implant (+/-HA) 

 
1 
8 
7 

 
86.3% 
50.0% 
43.8% 

 
 0    
3 

10       

  
0.0% 

23.1% 
76.9% 

Note. HA = Hearing aid  
aOne child had profound unilateral hearing loss in one ear and hearing within normal limits in 
the other ear. 
 

groups (i.e., telepractice or in-person) for child participants and practitioner participants. 

For caregiver participants, one statistically significant difference was noted for socio-

economic status as measured by the Index of Relative Socio-economic Advantage and 

Disadvantage (IRSAD) (p < .001) with a larger proportion of families in the telepractice 

group living in less advantaged areas and a larger proportion of families in the in-person 

group living in more advantaged areas. No other differences were found for the 

caregiver participants. It is important to note, however, that some cell sizes were too 

small to meet the necessary statistical assumptions, and the significance may represent a 

Type 1 error rather than a true effect. 

Instrumentation 

Interactions between caregivers, children, and practitioners were analyzed using 
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Table 2 
Caregiver Participant Characteristics by Group 

Note. IRSAD quintiles range from most disadvantaged (Quintile 1) to most advantaged 
(Quintile 5) 
aTwo caregivers had multiple children participating in the study. 

Table 3  
Practitioner Participant Characteristics by Group 
Practitioner Characteristicsa 
N = 17 

In-person 
n = 11 

Telepractice 
n = 6 

Professional type 
Teacher  
Therapist 

7 
4     

63.6% 
36.4% 

4 
2     

66.7% 
33.3% 

Additional qualification 
Entry level qualification 
Additional specialist qualification 

4 
7     

36.4% 
63.6% 

0 
6     

  0.0% 
100.0% 

Years of experience 
Less than 5 years 
More than 5 years 

3  
8    

27.3% 
72.7% 

1 
5   

16.7% 
83.3% 

aThree practitioners in each group participated with multiple families in the study. 

the Triadic Intervention Evaluation Rating Scale (TIERS) (Basu et al., 2010). This 

instrument was selected because it focuses on the individual behaviors of both the 

practitioner and the caregiver relative to the principles of FCEI as well as the 

interactions between the participants’ behaviors. The TIERS consists of 33 items that 

Caregiver characteristicsa 
N = 27 

In-person 
n = 15 

Telepractice 
n = 12 

Caregiver gender 
Female 
Male 

14  
1                

93.3% 
6.7% 

11 
1        

91.7% 
8.3% 

Maternal level of education 
12 years or less of formal schooling 
Advanced diploma or certificate 
University degree 

 0     
3 

12      

0.0% 
20.0%   
80.0% 

1 
4 
7          

8.3% 
33.3% 
58.3%  

Maternal employment status 
Employed outside of the home 
Caring for family full-time 

10 
5        

66.7% 
33.3% 

 8    
4    

66.7% 
33.3% 

Index of Relative Socio-economic 
Advantage and Disadvantage (IRSAD) 

Quintile 1 
Quintile 2 
Quintile 3 
Quintile 4 
Quintile 5 

0    
2 
2 
2 
9       

0.0% 
 13.3% 
13.3% 
13.3% 
60.0% 

3   
4 
5 
0 
0     

25.0%   
33.3% 
41.7%   
0.0%     
0.0% 
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assess patterns of participant interactions during family-centered early intervention 

sessions (Basu et al., 2010). The scale allows raters to simultaneously measure 21 

practitioner behaviors and 12 caregiver behaviors within the context of a routine activity 

segment involving practitioner, caregiver, and child (Basu et al., 2010). Each item is 

rated according to the proportion of behaviors observed relative to the number of 

available opportunities, using a 4-point scale ranging from 0 (No opportunity) to 3 

(Almost always). All items begin with the common stem, “When there was an 

opportunity, did the practitioner/caregiver…?”. 

The 21 practitioner behaviors included in the TIERS represent various strategies 

that support caregiver involvement including the use of help-giving practices, 

observation, coaching, teaching, and modelling (Basu, 2007; Basu et al., 2010). The 12 

caregiver behaviors reflect different ways that caregivers can participate in an early 

intervention session to promote child engagement in activities (Basu, 2007; Basu et al., 

2010) including behaviors that correspond to the six responsive behaviors identified by 

Raab et al., (2013). 

The scales have been reported to have good content validity and high internal 

consistency (α = .94 for the practitioner scale and α = .91 for the caregiver scale) (Basu 

et al., 2010). Although practitioner and caregiver behaviors are rated independently on 

the TIERS, the original validation study also considered the reciprocal nature of the 

practitioner-caregiver partnership and the way in which each participant’s behaviors 

potentially influenced, and was influenced by, the other participant’s behaviors (Basu, 

2007). 

The TIERS (Basu, 2007) clusters practitioner behaviors into two interactional 

“styles” (i.e., directive and supportive) and two “purposes” (i.e., teaching and 

involving). Each behavior can be categorized by a combination of style and purpose, 
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resulting in four possible sets of behaviors as shown in Figure 1. According to Basu 

(2007) directive behaviors include active practitioner strategies such as modelling a 

behavior or explaining teaching a specific skill. Supportive behaviors include more 

passive behaviors such as waiting, observing and active listening. The TIERS includes 

12 directive behaviors and 9 supportive behaviors. Either interaction style can be used 

for the purpose of teaching or involving. Teaching behaviors described by Basu (2007) 
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include 10 behaviors that provide new information and are intended to support caregiver 

learning whereas the 11 involving behaviors are those used to support caregiver 

participation and facilitate interactions between caregiver and child. 

Caregiver behaviors on the TIERS are grouped into three levels: low, medium, 

high (Basu, 2007) as shown in Figure 2. Each level consists of four behaviors that 

describe caregiver participation with their child and the practitioner. Passive behaviors 

that do not require the caregiver to demonstrate understanding of intervention 

techniques are classified as low-participation whereas behaviors that actively influence 

the child’s actions and require the caregiver to have knowledge of intervention 

strategies and goals are classified as high-participation (Basu, 2007). Active behaviors 

that influence the child’s engagement but do not require the caregiver to possess 

additional intervention skills are classified as medium-participation (Basu, 2007). 

Data Sampling Strategy 

Each of the 29 triads (practitioner, caregiver, and child), consented to the video 

recording of four regularly occurring early intervention sessions during a 10-week 
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period. This design increased the likelihood of capturing a representative set of data and 

served several practical purposes. First, the extended collection period allowed for the 

possibility of some sessions being either cancelled due to the unavoidable absence of 

participants, or unusable because of recording issues. Second, capturing multiple 

sessions provided triads with flexibility to decline video recording of a specific session. 

Finally, video recording on multiple occasions increased participant familiarity with the 

technology and reduced the potential for participants to alter their behavior as a result of 

being recorded (usually referred to as a Hawthorne effect). This was particularly 

important for in-person triads who did not routinely have their sessions recorded. 

For telepractice triads, sessions were recorded using existing recording 

capability within the videoconferencing platform. This was a normal procedure for this 

mode of service delivery where video recording occurred frequently for the purpose of 

later sharing and discussion with families. For recordings related to this research project 

however, caregiver and child consent to record was reconfirmed at the beginning of 

each session. If consent was not provided, the recording was discontinued. To ensure 

consistency in the quality of recording and audio/video clarity, in-person sessions were 

recorded using the same videoconferencing equipment as the telepractice sessions. This 

was achieved by conducting in-person sessions in a specific teaching room that included 

videoconferencing equipment. The teaching room was set up in a typical manner for the 

participants involved with videoconferencing equipment located unobtrusively on the 

wall or on a trolley in the corner of the room. If an in-person triad had not previously 

used the designated room, the practitioner was asked to conduct at least one session in 

the room prior to recording sessions.  At the beginning of each session consent was 

reconfirmed with all participants and the equipment was set to record. The video 

monitor was turned off to minimize distraction. 
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Data Management. In total, 105 video recordings were collected (45 

telepractice and 60 in-Person). All video files were examined by the first author to 

ensure the integrity of audio and video integrity. Once validated, the video file was de-

identified, assigned an alphanumeric code, and transferred to a secure server for further 

coding and analysis. Using methods outlined by Basu et al. (2010) all video files were 

reviewed in full by the first author to identify activity segments (i.e., discrete sections of 

the video record in which all three members of the triad participate in a specific activity 

with a clearly defined beginning and end point). Once identified, the first author 

categorized each activity segment according to 1 of 16 routine types described in the 

Family-Guided Routines-Based Intervention model (fgrbi.com, see Figure 3).   

Activity segments for all triads were catalogued in a spreadsheet including the 

routine category, segment start and end times, and overall segment duration. In order to 

reduce the likelihood of any observed differences in behaviors being a function of 

differing routine types, the video catalogue was analyzed to identify routine categories 

that were common for all participants. Following the method used by Basu et al. (2010), 

the average segment length was calculated for each of these segment types. For each 

triad, the segment that was closest to that average time was selected for analysis. 



94 

From the catalogue of 105 videos, 581 individual activity segments were 

identified. The most commonly occurring routine categories were Playing with Objects 

(n = 148), Social Games (n = 103), Reading with Books (n = 82) and Pretend Play (n = 

74). There was no routine type that was common to all 29 triads, however, there were 

commonalities within age groupings. All 13 triads with a child participant under 3 years 

of age demonstrated at least one Playing with Objects (POC) segment (M = 6.9, range: 

3-13). Of the 16 triads with a child participant over 3 years of age, 15 demonstrated at

least one Social Games (SOG) segment (M=3.6, range: 1-10). One triad in the over 3 

group was excluded because they did not demonstrate an SOG segment. The average 

POC segment length for the under 3 group was 6 minutes 35 seconds (range: 3 min 11 s 

- 9 min 48 s) and the average SOG segment length for the over 3 group was 8 minutes

56 seconds (range: 7 min 14 s - 15 min 25 s). For each triad under 3 years of age, the 

POC segment closest to the average POC segment length for the group was selected and 

for the triads over 3 years the SOG segment closest to the average SOG segment length 

for that group was selected. 

Rater Training and Reliability 

Once the segments for analysis were identified, 20 segments were selected from 

the remaining video recordings for use in rater training and reliability trials. The first 

author served as the primary rater and a second rater was identified for the purposes of 

ensuring reliability of coding. The second rater was an expert practitioner in the field of 

early intervention, deafness, and telepractice, but had no affiliation with the research 

project. 

As part of training, the second rater reviewed the TIERS instrument and the 

associated information (Basu et al., 2010). The two raters then met to discuss the 

scoring procedures, and undertake training as follows.  An initial video segment was 
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viewed twice and scored jointly by the two raters on each occasion—first for 

practitioner behaviors and then for caregiver behaviors. Discrepancies in scoring were 

discussed to refine definitions of behaviors and establish consistent scoring guidelines. 

All decisions were documented to assist future scoring. A second training segment was 

scored independently, before comparing ratings, discussing discrepancies, and 

documenting the rationale for each decision. This process was continued in a second 

training session with the raters each independently scoring two additional training 

segments. On completion of training, both raters independently viewed and scored four 

additional training video segments to confirm reliability. Reliability on caregiver 

behaviors was high with 88% exact agreement, but the ratings of practitioner behaviors 

were less consistent. Raters scored within one point of each other on 95% of practitioner 

items, but exact agreement occurred for only 58% of ratings. 

Two changes were made to the original scoring scale to ensure more accurate 

and reliable coding of practitioner behaviors (see Table 4). First, the two categories of 

no opportunity and never observed were collapsed into one category. Second, the 

sometimes category was split into two categories to create an additional scoring level. 

The modified scoring guidelines, including definitions and key indicators for each 

behavior, were reviewed by both raters and any ambiguities were clarified. Both raters 

scored four training segments to confirm reliability with the new scale with 73% exact 

agreement. In order to ensure the highest possible integrity of rating for the segments 

sampled for analysis, a consensus method of score determination was adopted for the 

purposes of this research. Each rater scored all video segments independently, then met 

to discuss scores and reach consensus on any disagreements. Even though independent 

agreement was high for the caregiver ratings, this consensus method of rating was 

applied to both the practitioner and caregiver behaviors for uniformity.    
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Table 4  
Original and Modified Practitioner Rating Scales for TIERS practitioner behaviors 

 Original  
TIERS scale 

 
 

Revised  
TIERS scale 

0 No Opportunity  

1 No Opportunity/Never =  
not observed 1 Never =  

not observed 
 

 

2 Sometimes =  
at least once 

 
 
 

2 Rarely =  
observed once 

3 Sometimes =  
observed a few times 

3 Almost Always = 
more than half the session 

 4 Almost Always =  
observed frequently 

 

Analysis 

For each triad, scores were recorded for each of the 21 practitioner behaviors 

and the 12 caregiver behaviors. Both raters used the modified scoring scale described in 

Table 4 to assign a rating from 1-4 for each practitioner on each behavior. For each 

caregiver, both raters used the original scoring scale to record a rating of 0-3 for each 

behavior. As noted previously, a consensus method was applied to determine scores for 

all 33 practitioner and caregiver behaviors. Final consensus scores were collated and 

imported to IBM SPSS Statistics for Windows, Version 24.0 for analysis. Mean scores 

were calculated for each of the 33 behaviors and exact Chi-square tests were used to 

determine whether there was any difference between the telepractice and in-person 

groups on individual behaviors. Kendall’s tau-b correlation coefficient was used to test 

for associations between practitioner behaviors and caregiver behaviors. Practitioner 

behaviors were grouped by purpose and interaction style (i.e., as per Figure 1) and 

caregiver behaviors by level of participation (i.e., as per Figure 2). Chi-square (exact) 
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tests were used to determine whether there were any differences between the 

telepractice and in-person groups regarding practitioner purpose and style, and caregiver 

level of participation. 

Results 

Practitioner Behaviors 

The consensus approach to scoring involved both raters independently scoring 

all 28 video segments. For practitioner behaviors, exact agreement between raters was 

reached for 52% of the items. For the remaining 48%, the two raters determined an 

agreed rating through collaborative reference to the scoring guidelines. 

What family-centered strategies do practitioners use when early 

intervention sessions are delivered through telepractice and in-person and do these 

strategies differ between delivery modes? In order to answer the first research 

question, exact Chi-square tests were conducted for each of the 21 practitioner 

behaviors. Results indicated a significant difference between the telepractice and in-

person groups for four behaviors: (a) Comment on specific strategies that are working 

well, (b) Let caregivers make decisions about what to do in a session, (c) Use and 

expand caregiver ideas during the session, and (d) Connect skills being learned in 

current routines to other routines. The first three behaviors were used more frequently 

by practitioners in telepractice. The fourth behavior—Connect skills being learned in 

current routines to other routines—was used more frequently by practitioners in-person. 

Table 5 shows relative proportions of ratings for use of each behavior by delivery mode 

and the related p values for the exact Chi-square tests. 

Overall, the behavior used most frequently by practitioners was “Allow 

sufficient time for the caregiver to practice strategies” and the behavior used least 

frequently was “Ask questions about routines, use of strategies, or the child’s actions at  
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Table 5 
Percentage of Ratings in Each Category for TIERS Practitioner Behaviors 

  Percentage in each category                
Practitioner 
Behavior Mode 

Never Rarely Some- 
times 

Almost 
always n p* 

Allow sufficient time 
for caregiver practice   

in-person 12.5 25.0 25.0 37.5 16 
.17 telepractice 8.3 0.0 16.7 75.0 12 

Observe interactions 
and provide feedback  

in-person 6.3 43.8 12.5 37.5 16 .93 
telepractice 0.0 33.3 16.7 50.0 12 

Listen to caregiver  in-person 0.0 43.8 31.3 25.0 16 .28 
telepractice 0.0 25.0 16.7 58.3 12 

Engage dyad in 
multiple activities   

in-person 6.3 31.3 37.5 25.0 16 .59 
telepractice 8.3 25.0 16.7 50.0 12 

Arrange environment  
to support dyad  

in-person 0.0 37.5 37.5 25.0 16 .56 
telepractice 0.0 16.7 41.7 41.7 12 

Engage dyad in 
relevant activities   

in-person 0.0 37.5 43.8 18.8 16 .22 
telepractice 0.0 16.7 33.3 50.0 12 

Share information 
about child's progress  

in-person 12.5 37.5 18.8 31.3 16 .83 
telepractice 25.0 33.3 8.3 33.3 12 

Explicitly teach a 
strategy to caregiver 

in-person 12.5 12.5 50.0 25.0 16 .46 
telepractice 33.3 8.3 25.0 33.3 12 

Evaluate progress  
with caregiver 

in-person 31.3 37.5 18.8 12.5 16 .25 
telepractice 25.0 33.3 0.0 41.7 12 

Let caregiver decide  in-person 18.8 56.3 25.0 0.0 16 < .001 
telepractice 0.0 8.3 33.3 58.3 12 

Create opportunities  
for dyad interaction  

in-person 6.3 37.5 31.3 25.0 16 .17 
telepractice 0.0 8.3 66.7 25.0 12 

Maintain non-
interfering position  

in-person 0.0 37.5 43.8 18.8 16 .32 
telepractice 0.0 8.3 58.3 33.3 12 

Interact with dyad in-person 0.0 37.5 50.0 12.5 16 .69 
telepractice 0.0 41.7 33.3 25.0 12 

Comment on strategies 
that are working well 

in-person 50.0 43.8 0.0 6.3 16 .05 
telepractice 50.0 8.3 8.3 33.3 12 

Connect skills to  
other routines 

in-person 37.5 31.3 0.0 31.3 16 .04 
telepractice 50.0 25.0 25.0 0.0 12 

Use and expand 
caregiver ideas 

in-person 25.0 50.0 25.0 0.0 16 .02 
telepractice 8.3 16.7 33.3 41.7 12 

Suggest new ideas in-person 31.3 43.8 12.5 12.5 16 .76 
telepractice 33.3 25.0 16.7 25.0 12 

Answer caregiver 
concerns 

in-person 56.3 18.8 6.3 18.8 16 .79 
telepractice 75.0 16.7 0.0 8.3 12 

      (continued) 
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(continued)        

Request caregiver  
input on session 

in-person 68.8 18.8 0.0 12.5 16 .24 
telepractice 50.0 41.7 8.3 0.0 12 

Explain how 
embedding helps  
child's development  

in-person 81.3 0.0 12.5 6.3 16 .37 telepractice 75.0 16.7 8.3 0.0 12 

Ask caregiver questions 
about routines  

in-person 81.3 18.8 0.0 0.0 16 
.61 telepractice 91.7 8.3 0.0 0.0 12 

Note. n represents total number of triads in each mode. Significance levels of p ≤ .05 are shown 
in boldface. 
*Exact Chi-square test used to determine significance 
 

Table 6 
Percentage of Practitioners Receiving an Almost Always Rating for Each TIERS  
Practitioner Behavior 
 Percentage of Almost Always ratings 

Practitioner behavior 
Total     
(N=28) 

In-person  
(n=16) 

Telepractice  
(n=12) 

Allow sufficient time for caregiver practice  53.6 37.5 75.0 

Observe interactions and provide feedback 42.9 37.5 50.0 
Listen to caregiver 39.3 25.0 58.3 

Engage dyad in multiple activities 35.7 25.0 50.0 

Arrange environment to support dyad 32.1 25.0 41.7 

Engage dyad in relevant activities  32.1 18.8 50.0 

Share information about child's progress  32.1 31.3 33.3 

Explicitly teach a strategy to caregiver 28.6 25.0 33.3 

Evaluate progress with caregiver 25.0 12.5 41.7 

Let caregiver decide 25.0 0.0 58.3 

Create opportunities for dyad interaction 25.0 25.0 25.0 

Maintain a non-interfering position  25.0 18.8 33.3 

Interact with dyad  17.9 12.5 25.0 
Comment on strategies that are working well 17.9 6.3 33.3 

Connect skills to other routines  17.9 31.3 0.0 

Use and expand caregiver ideas  17.9 0.0 41.7 

Suggest new ideas 17.9 12.5 25.0 

Answer caregiver concerns 14.3 18.8 8.3 

Request parent input on session 7.1 12.5 0.0 

Explain how embedding helps child's development 3.6 6.3 0.0 
Ask caregiver questions about routines 0.0 0.0 0.0 
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home”. Table 6 shows the percentage of practitioners in each group who received a  

rating of almost always for each behavior. Notably, for the in-person group, the largest 

percentage of practitioners who received an almost always rating was 38% and related 

to only two behaviors. The comparable percentage of 38% was met or exceeded by 

practitioners in the telepractice group in relation to nine behaviors. 

When behaviors were categorized by intended purpose (i.e., teaching or 

involving), there were significant differences between the telepractice and in-person 

groups for both teaching behaviors (p = .032) and involving behaviors (p = .004). 

Practitioners in telepractice used both teaching and involving behaviors more frequently 

than practitioners in-person as shown in Table 7. 

 

Table 7 
Percentage of Ratings for Each Practitioner Behavior by Purpose in Telepractice and 
In-Person Groups 

  Percentage in each category  

PURPOSE Mode Never Rarely Sometimes 
Almost 
always Total   p* 

Involving 
in-person 21.6 34.1 27.8 16.5 176 

.004 telepractice 20.5 19.7 28.0 31.8 132  

Teaching in-person 30.0 32.5 17.5 20.0 160 .032 telepractice 30.8 20.0 15.8 33.3 120 
Note. Totals represent number of triads in each mode by the number of possible  
behaviors for each purpose  
*Exact Chi-square test used to determine significance 

 

When behaviors were clustered according to interaction style (i.e., directive or 

supportive), Chi-square (exact) tests showed a significant difference between the 

telepractice and in-person groups for supportive behaviors. On average, practitioners in 

telepractice used supportive behaviors more frequently than practitioners in-person (p = 

<. 001). No significant difference was found for directive behaviors (see Table 8).   
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Table 8 
Percentage of Ratings for Each Practitioner Behavior by Interaction Style in 
Telepractice and In-Person Groups 

Percentage in each category 
INTERACTION 
STYLE Mode Never Rarely Sometimes 

Almost 
always Total p* 

Directive 
in-person 18.2 31.8 29.7 20.3 192 

.09 telepractice 20.8 21.5 27.8 29.9 144  

Supportive in-person 35.4 35.4 13.9 15.3 144 < .001 telepractice 31.5 17.6 14.8 36.1 108
Note. Totals represent number of triads in each mode by the number of possible 
behaviors for each interaction style  
*Exact Chi-square test used to determine significance

Caregiver Behaviors 

After independently scoring all 28 video segments, exact agreement for 

caregiver behaviors was 85%. For consistency, raters adopted the same consensus 

approach to caregiver behaviors as with practitioner behaviors. Agreement on the 

remaining 15% of items was reached through collaboration. 

What participation behaviors do caregivers demonstrate when early intervention 

sessions are delivered through telepractice and in-person and do these behaviors 

differ between deliver modes? Analysis of the results for the 12 caregiver behaviors 

using exact Chi-square tests indicated a significant difference between the telepractice 

and in-person groups for four behaviors. In each case, caregivers in the telepractice 

group were judged to have used the behavior more frequently than those in the in-

person group (see Table 9). 

Overall, however, caregivers in the in-person group had fewer opportunities to 

demonstrate participation behaviors when compared with those using telepractice. Only 

19% of in-person caregivers had an opportunity to demonstrate all 12 behaviors 

compared to 83% of telepractice caregivers. This discrepancy was most notable for high 

participation behaviors—particularly “Choose or initiate activities”—with 81% of in-



102 

Table 9 
Percentage of Ratings in Each Category for TIERS Caregiver Behaviors 

Percentage of ratings in each category 
Caregiver 
Behavior 

Mode No 
opportunity 

Never Some- 
times 

Almost 
always n p* 

Pay attention to 
session activities 

in-person 0.0 0.0 6.3 93.8 16 
1.00 telepractice 0.0 0.0 8.3 91.7 12 

Show a warm and 
positive affect  

in-person 0.0 0.0 18.8 81.3 16 .24 
telepractice 0.0 0.0 0.0 100.0 12 

Remain at child’s eye-
level 

in-person 0.0 0.0 12.5 87.5 16 1.00 
telepractice 0.0 0.0 8.3 91.7 12 

Promote access to 
materials 

in-person 0.0 6.3 18.8 75.0 16 .24 
telepractice 0.0 0.0 0.0 100.0 12 

Increase opportunities 
for child to participate 

in-person 0.0 6.3 18.8 75.0 16 .24 
telepractice 0.0 0.0 0.0 100.0 12 

Provide verbal 
encouragement 

in-person 0.0 0.0 31.3 68.8 16 .05 
telepractice 0.0 0.0 0.0 100.0 12 

Join child in what they 
are doing 

in-person 0.0 0.0 31.3 68.8 16 .05 
telepractice 0.0 0.0 0.0 100.0 12 

Encourage child by 
taking part  

in-person 6.3 0.0 25.0 68.8 16 .14 
telepractice 8.3 0.0 0.0 91.7 12 

Expand on child’s 
actions with additional 
response. 

in-person 0.0 6.3 31.3 62.5 16 .03 telepractice 0.0 0.0 0.0 100.0 12 

Take an active role in 
activities. 

in-person 0.0 0.0 37.5 62.5 16 .18 
telepractice 0.0 0.0 8.3 91.7 12 

Share relevant 
information 

in-person 12.5 6.3 31.3 50.0 16 .21 
telepractice 16.7 8.3 0.0 75.0 12 

Choose or initiate 
activities 

in-person 81.3 0.0 12.5 6.3 16 
< .001telepractice 8.3 0.0 0.0 91.7 12 

Note. n represents total number of triads in each mode. Significance levels of p ≤ .05 are shown 
in boldface. 
* Exact Chi-square test used to determine significance

person caregivers receiving a no opportunity rating on that item compared to only 8% of 

telepractice caregivers. 

For the in-person group, this behavior received the fewest almost always ratings 

(6.3%). The three participation behaviors most frequently demonstrated by in-person 

caregivers were: (a) “Pay attention to session activities”, (b) “Show a warm and positive 
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affect”, and (c) “Remain at the child’s eye level”. All three behaviors are categorized as 

low-participation behaviors using the classification system devised by Basu (2007). 

Table 10 shows the percentage of almost always ratings for each caregiver behavior in 

rank order from most used to least used. Notably, for the telepractice group, a rating of 

almost always was demonstrated by 100% of the group in relation to six participation 

behaviors; two low, two medium, and two high.  

 

Table 10 
Percentage of Caregivers Receiving an Almost Always Rating for each TIERS 
Caregiver Behavior  
  Percentage of Almost Always 

ratings 
 
Caregiver Behavior 

Participation  
Level 

Total 
(N=28) 

In-person  
(n=16) 

Telepractice  
(n=12) 

Pay attention to session 
activities. 

LOW 92.9 93.8 91.7 

Show a warm and positive 
affect  

LOW 89.3 81.3 100.0 

Remain at child’s eye-level  LOW 89.3 87.5 91.7 
Promote access to materials.  MED 85.7 75.0 100.0 
Increase opportunities for child 
to participate. 

HIGH 85.7 75.0 100.0 

Provide verbal encouragement 
for child.  

LOW 82.1 68.8 100.0 

Join child in what they are 
doing 

MED 82.1 68.8 100.0 

Encourage the child by taking 
part in session 

MED 78.6 68.8 91.7 

Expand on child’s actions with 
an additional response. 

HIGH 78.6 62.5 100.0 

Take an active role in 
activities. 

MED 75.0 62.5 91.7 

Share relevant information  HIGH 60.7 50.0 75.0 

Choose or initiate activities  HIGH 42.9 6.3 91.7 

 

When behaviors were grouped by participation level, Chi-square (exact) tests 

showed significant differences in caregivers’ use of high- (p < .001), medium- (p < 
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.001) and low-participation (p = .04) behaviors.  As reported in Table 11, caregivers in 

the telepractice group more frequently demonstrated behaviors at all three participation 

levels than caregivers in the in-person group. 

 

Table 11   
Percentage of Ratings for Each Caregiver Behavior by Participation Level in  
Telepractice and In-Person Groups 
 
  Percentage in each category   

Participation 
Level Mode 

No 
opportunity Never 

Some-
times 

Almost 
always Total p* 

High 
in-person 23.4 4.7 23.4 48.4 64.0 <.001 
telepractice 6.3 2.1 0.0 91.7 48.0  

Medium 
in-person 1.6 1.6 28.1 68.8 64.0 <.001 
telepractice 2.1 0.0 2.1 95.8 48.0  

Low in-person 0.0 0.0 17.2 82.8 64.0 .039 
telepractice 0.0 0.0 4.2 95.8 48.0  

Note. Totals represent number of triads in each mode by the number of possible 
behaviors for each level of participation.  
* Exact Chi-square test used to determine significance 

 

Relationships between Practitioner and Caregiver Behaviors 

Does the use of specific strategies by practitioners affect caregivers’ 

participation behaviors when early intervention sessions are delivered through 

telepractice and in-person and does this relationship vary between delivery modes?  

To address this question, Kendall’s tau-b (τb) correlations were calculated to examine 

relationships between the 21 practitioner and the 12 caregiver behaviors. The results 

show strong positive correlations between 10 practitioner behaviors and 8 caregiver 

behaviors (see Tables 12-15). A total of 31 results met the criteria for a for a medium or 

greater effect size (i.e., τb ≥ 0.50). Notably, all correlations of 0.50 or greater were also 

statistically significant at the 0.01 level. 
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Table 12 
Kendall’s tau-b correlation coefficients for the relationships between Directive-Teaching 
Practitioner Behaviors and Each TIERS Caregiver Behavior 
 
     Directive-Teaching Practitioner Behaviors 
Caregiver 
Participation 
Behaviors 

Share 
progress 
information 

Explicitly 
teach 
strategy 

Evaluate 
with 
caregiver 

Suggest 
new 
ideas 

Connect 
skills to 
routines 

Explain 
embedding 

High        

 

Choose or 
initiate 

-.06 .03 .14 .21 -.11 .08 

Share 
information 

.15 .05 .14 .01 .02 .24 

Expand on 
child’s actions 

-.33 -.22 -.14 -.02 -.31 .03 

Increase 
child’s 
opportunities 
to participate 

-.16 -.02 -.05 -.01 -.09 .20 

Medium       
 Encourage by 

taking turn 
.16 .30 .08 .18 .00 .25 

 Take an active 
role 

-.19 .01 -.04 .15 -.23 .06 

 Promote 
access to 
materials 

-.16 -.16 -.05 -.01 -.22 .20 

 Join in with 
child 

-.23 -.01 -.05 .19 -.22 .23 

Low       
 Remain at eye 

level 
.19 .01 .13 -.03 .06 -.15 

 Provide verbal 
encouragement 

-.23 -.13 -.05 .08 -.22 .23 

 Show warm 
and positive 
affect 

-.03 -.02 -.08 -.16 -.08 .17 

 Pay attention 
to activities 

.14 .18 .07 .16 .11 .14 

Note. Correlation coefficients ≥ .50 are shown in boldface. 
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Table 13 
Kendall’s tau-b Correlation Coefficients for the Relationships Between Directive- 
Involving Practitioner Behaviors and Each TIERS Caregiver Behavior 

   Directive-Involving Practitioner Behaviors 
Caregiver 
Participation 
Behaviors 

Non-
interfering 
position 

Arrange 
environment 

Create 
Oppor-
tunities 

Interact 
with 
dyad 

Relevant 
Activities 

Multiple 
Activities 

High       
Choose or 
initiate 

.57 .39 .40 .26 .54 .35 

Share 
information 

.09 .01 .08 -.18 .30 -.11 

Expand on 
child’s actions 

.36 .32 .46 .22 .35 .34 

Increase child’s 
opportunities to 
participate 

.41 .25 .42 .19 .39 .30 

Medium       
Encourage by 
taking turn 

.68 .54 .63 .55 .63 .53 

Take an active 
role 

.55 .52 .62 .50 .52 .53 

Promote 
access to 
materials 

.26 .39 .36 .19 .25 .30 

Join in with 
child 

.50 .47 .60 .50 .47 .51 

Low       
Remain at eye 
level 

.00 .16 .12 -.09 .01 -.01 

Provide verbal 
encouragement 

.38 .36 .48 .27 .36 .36 

Show warm 
and positive 
affect 

.31 .29 .27 .08 .03 .22 

Pay attention 
to activities 

.37 .35 .33 .30 .35 .27 

Note. Correlation coefficients ≥ .50 are shown in boldface. 
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 In terms of the supportive-teaching behaviors, one was significantly positively 

correlated with three caregiver behaviors and one was significantly positively correlated 

with six caregiver behaviors. The other two supportive-teaching behaviors were not 

significantly correlated with any caregiver behaviors (see Table 14). Finally, of the five 

supportive-involving behaviors one was significantly positively correlated with three 

caregiver behaviors and another was significantly positively correlated with one 

caregiver behavior (see Table 15).  

 
Table 14 
Kendall’s tau-b Correlation Coefficients for the Relationships Between Supportive-
Teaching Practitioner Behaviors and Each TIERS Caregiver Behavior 

 Supportive-Teaching Practitioner Behaviors 
Caregiver 
Participation  
Behaviors 

Expand 
caregiver 
ideas 

Provide 
sufficient 
practice 

Observe 
and provide 
feedback 

Comment on  
useful 
strategies 

High      

 

Choose or initiate .64 .51 .04 .14 

Share information .18 .15 -.16 -.27 

Expand on child’s 
actions 

.56 .46 .01 .00 

Increase child’s 
opportunities to 
participate 

.46 .50 .10 -.05 

Medium     

 Encourage by taking turn .37 .69 .16 .24 

 Take an active role .49 .61 -.01 .17 

 Promote access to 
materials 

.46 .44 -.01 -.20 

 Join in with child .47 .62 .08 .02 

Low     
 Remain at eye level .04 -.01 .08 .31 

 Provide verbal 
encouragement 

.55 .56 .08 -.11 

 Show warm and positive 
affect 

.37 .37 -.01 -.18 

 Pay attention to activities .13 .38 .00 .05 

Note. Correlation coefficients ≥ .50 are shown in boldface. 
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Table 15 
Kendall’s tau-b Correlation Coefficients for the Relationships Between Supportive-
Involving Practitioner Behaviors and Each TIERS Caregiver Behavior 

 Supportive-Involving Practitioner Behaviors 

Caregiver 
Participation  
Behaviors 

Let 
caregiver 
decide 

Answer 
caregiver 
concerns 

Listen to 
caregiver 

Request 
caregiver 
input 

Ask 
caregiver 
about 
routines 

High       

 

Choose or initiate .82 -.16 .33 .13 -.07 

Share information .16 .35 .50 .32 -.05 

Expand on child’s 
actions 

.43 -.38 -.06 -.34 -.26 

Increase child’s 
opportunities to 
participate 

.28 -.14 .13 -.30 -.11 

Medium      

 Encourage by 
taking turn 

.50 .04 .33 -.09 -.02 

 Take an active 
role 

.54 -.29 .03 -.27 -.24 

 Promote access to 
materials 

.28 -.10 .00 -.39 -.11 

 Join in with child .48 -.23 .02 -.44 -.08 

Low      
 Remain at eye 

level 
.12 -.03 .14 .26 -.19 

 Provide verbal 
encouragement 

.38 -.23 .02 -.44 -.08 

 Show warm and 
positive affect 

.12 .06 .14 -.23 -.19 

 Pay attention to 
activities 

.20 .19 .16 -.03 .11 

Note. Correlation coefficients ≥ .50 are shown in boldface. 

 

When viewed from the perspective of the caregivers’ level of participation, all 

four high-participation behaviors were significantly positively correlated with 

practitioner behaviors. The high-participation behavior “Choose or initiate activities” 

was significantly correlated with five practitioner behaviors and each of the other three 

high-participation behaviors was correlated with a single different practitioner behavior. 
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One medium-participation behavior (“Promote access to materials”) was not correlated 

with any practitioner behaviors. The other three medium-participation behaviors were 

each significantly positively correlated with five or more practitioner behaviors. Finally, 

one of the four low-participation behaviors (“Provide verbal encouragement”) was 

positively correlated with two practitioner behaviors. The other three low-participation 

behaviors were not significantly correlated with any practitioner behaviors.  

For six of the twelve caregiver participation behaviors, all caregivers in the 

telepractice group received an almost always rating (see Table 10).  As a consequence, 

the data did not meet the statistical assumptions necessary to calculate correlations 

between each group (i.e., telepractice and in-person). Therefore, it was not possible to 

definitively answer the question as to whether these relationships differed by delivery 

mode. 

Discussion 

Regardless of delivery mode, practitioners in this study used a range of 

strategies to involve caregivers and, when given the opportunity, caregivers actively 

participated in sessions. This indicates that practitioners’ use of strategies was not 

limited by engagement in telepractice and that practitioners in that setting were able to 

use a range of family-centered practices to support caregiver involvement.  

 Although practitioners in both settings used a range of strategies to support 

caregiver involvement in sessions, they did not use these strategies with the same 

degree of frequency. In telepractice, practitioners used three supportive behaviors more 

frequently (“Comment on specific strategies”, “Let caregivers decide”, and “Use and 

expand caregiver ideas”) than practitioners in-person. Practitioners in-person used one 

directive behavior (“Connect skills to other routines”) more frequently than practitioners 

in telepractice. It is possible that the physical distance created by telepractice 
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encourages practitioners to engage more collaboratively with caregivers and 

necessitates the use of coaching strategies that support greater caregiver engagement. 

Practitioners’ use of more supportive behaviors may motivate caregivers to demonstrate 

greater levels of participation. 

Caregivers in both settings were engaged in the sessions, but the type and 

frequency of participation behaviors varied between settings. In telepractice, caregivers 

more frequently demonstrated participation behaviors at all three levels—low, medium, 

high—compared to caregivers in-person.  In addition, caregivers in the telepractice 

group had more opportunities to demonstrate high-participation behaviors than 

caregivers in the in-person group. Specifically, caregivers in the telepractice group had 

more opportunities to choose or initiate activities in the session. This increased level of 

caregiver participation may be related to the inability of the practitioner to physically 

interact with the child during a telepractice session and the practitioner’s increased 

reliance on the caregiver as the child’s primary communication partner. Such an 

increase may suggest higher levels of caregiver self-efficacy, which is a positive and 

anticipated outcome of FCEI that leads to improved developmental outcomes for the 

child.   

Basu (2010) found that caregivers were more likely to engage in high-

participation behaviors when practitioners used more supportive behaviors. In this 

study, practitioners in telepractice used supportive behaviors more frequently than 

practitioners in-person, and caregivers in telepractice more frequently demonstrated 

high-participation behaviors than caregivers in-person. In particular, there was a strong 

positive correlation between the practitioner behavior “Let caregivers decide” and the 

caregiver behavior “Choose or initiate activities” (τb = .82) This suggests that 

telepractice may facilitate practitioners’ use of specific strategies which, in turn, 
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encourages caregivers to engage in more active, high-participation behaviors. This study 

builds on the findings of Behl et al. (2017) who reported that practitioners in 

telepractice were more responsive to families and caregivers in telepractice 

demonstrated stronger levels of engagement in intervention. It is likely that the physical 

distance introduced by telepractice compels practitioners to reconsider the way in which 

they interact with families during FCEI sessions, and to shift from a practitioner-led 

framework to one that relies more firmly on family-centered practices. Moreover, the 

results of the present study suggest that a telepractice setting may serve to increase 

practitioners’ use of capacity-building practices and provide more opportunities for 

caregivers to take an active role in leading the FCEI session.  

Limitations and Future Research Directions 

It is noted that the TIERS rating scale used in this study was originally designed 

to measure practitioner and caregiver behaviors within an in-person early intervention 

setting for children under 5 years of age. In the present study, the instrument was used 

to evaluate a group of participants receiving early intervention in-person but was 

applied also to those engaged in through telepractice. In addition, five of the 28 child 

participants in this study were older than 5 years of age (M = 5:8). These variations 

from standard administration notwithstanding, it is apparent that the 33 behaviors 

sampled by the TIERS reflect best practice principles in FCEI that are just as pertinent 

and important in telepractice as in-person settings and are certainly still applicable to 

FCEI sessions involving slightly older children (i.e., 5-7 years old).  

The TIERS was designed and validated as part of a research project 

investigating the triadic nature of FCEI. Despite its relevance as a strategy for 

investigating the issues under consideration in this study, the instrument has not been 

used widely in the field of early intervention. In this study, the TIERS was practical and 
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clinically useful for evaluating behaviors, but, as noted previously, the scoring 

procedures for the practitioner scale were modified to ensure higher reliability of the 

ratings assigned using the instrument. These adjustments were applied to both groups 

(i.e., telepractice and in-person) and additional strategies were employed to ensure that 

ratings consistent with those procedures were obtained for both groups. Broader use of 

the instrument would contribute data about the reliability and validity of the instrument, 

and additional research examining the existing scoring procedures is warranted.  

This study used an intact sample derived from a group of families who had 

participated in a previous study. Mode of service delivery was defined by program 

enrolment and, since all families had been enrolled in a program for at least two months, 

random assignment to the telepractice and in-person conditions was not possible. In this 

sample, pre-existing enrolment conditions meant it was not possible to differentiate 

between modality (i.e., telepractice and in-person) and location (i.e., in-home or in-

center). In order to substantiate the findings from the present study it would be valuable 

to replicate the design using random selection of the various permutations of location 

(i.e., in-home or in-center) and delivery mode (i.e., telepractice or in-person). This 

approach would allow researchers to clearly delineate between the effects of location 

and modality, notwithstanding that, in practice, the vast majority of early intervention 

via telepractice is occurring in-home, as was the case in the current study.  

  The total number of practitioners included in the present study (N = 17) was 

similar to other studies addressing these issues (Behl [N = 15]; Blaiser [N = 9]). 

However, the practitioner participants in those studies provided services in both 

telepractice and in-person settings, whereas those in the present study provided services 

exclusively through telepractice (n = 6) or in-person (n = 11). This delineation increased 

the likelihood that the design of the present study would target the intended variable 
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(i.e., mode of delivery) and that any ensuing findings could be attributed to mode of 

service delivery. Given the small number of participants in the present study, it was not 

possible to match practitioners on characteristics such as professional discipline or 

qualifications. It would strengthen the findings reported here to replicate this study with 

a larger cohort, with matched groups of practitioners.   

Conclusion 

This study sought to investigate the impact of service delivery mode (i.e., 

telepractice or in-person) on observed practitioner and caregiver behaviors in FCEI for 

children who are DHH. Practitioners in both groups used a wide range of practices to 

support caregiver self-efficacy and involvement, and caregivers in both groups 

demonstrated active participation in FCEI sessions. These findings support the view that 

early intervention services can be provided through telepractice in a manner that is (a) 

consistent with the principles of FCEI, and (b) maintains a level of family-centeredness 

that is like services provided in-person. Furthermore, practitioners in the telepractice 

group used supportive behaviors more frequently than practitioners in the in-person 

group. In parallel, caregivers in the telepractice group demonstrated more high-

participation behaviors than those in the in-person group. These findings suggest that 

early intervention services provided through telepractice may serve to enhance 

practitioners' use of specific family-centered practices, which, in turn, supports higher 

levels of caregiver participation. Contrary to raising concerns about any limitations of 

using telepractice to deliver FCEI for children who are D/HH, these findings point to 

outcomes of the use of this delivery mode that are potentially positive and desirable. 

 

 

<submitted manuscript ends here>  
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5.3 Considering patterns of triadic interaction 

As noted in Article 4, the TIERS was designed to evaluate four aspects of early 

intervention sessions: (a) practitioner behaviours, (b) caregiver behaviours, (c) 

participant roles, and (d) the relationships between participants (Basu 2010). 

Practitioner and caregiver behaviours were discussed in Article 4. The remaining two 

aspects (i.e., participant roles and relationships) address Research Question 7—What 

roles do participants in the early intervention sessions (i.e., practitioners, caregivers, 

and children) fulfill in early intervention sessions for children who are DHH and does 

this differ when services are delivered in telepractice or in-person?—and Research 

Question 8—What relationships are formed within practitioner/ caregiver/child triads 

and do these relationships differ when services are delivered in telepractice or in-

person? These final two questions are addressed in this section.  

 5.3.1 Additional data analysis 

The two raters identified in Article 4 reviewed the same data samples described 

in Article 4, and independently coded participant roles and relationships for each triad 

using the same approach to consensus decision making as was used previously. Where 

disagreement occurred on role assignment or relationship rankings, the ratings were 

discussed until the raters reached consensus. Participant roles were delineated into four 

categories: Actor, Active Observer, Passive Observer, and Non-participant. Each 

member of the triad (practitioner, caregiver, and child) received one of these four role 

designations based on the role most frequently assumed during the observed session. 

The categories were not exclusive, which meant it was possible for more than one 

member of the triad to perform the same role. See Table 5.1 for definitions of each role. 

Based on the triadic nature of FCEI sessions, relationships were classified in 

four possible configurations: Caregiver-Child, Practitioner-Child, Practitioner- 
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Table 5.1 
Roles labels and descriptions as outlined by the TIERS 

Caregiver, and Practitioner-Dyad. These four relationships can occur with varying 

frequency throughout a session and the TIERS is designed to rank the relationships 

from most frequently occurring to least frequently occurring.  

The final consensus ratings were collated and imported to IBM SPSS Statistics 

for Windows, Version 24.0 for analysis. Frequency of occurrence was calculated for 

each possible role for practitioners and caregivers and exact Chi-square tests were used 

to evaluate the similarity of the two groups (i.e., telepractice or in-person). Because 

rankings of the 4 possible relationships within each subject were identified by the raters, 

the rank transformation approach advocated by Conover and Iman (1981) was used 

to compare ranks by applying repeated measures analysis of variances (ANOVA) with 1 

between subjects factor (mode of service delivery) and 1 within subjects factor 

(relationship type) to determine if the pattern of mean ranks between relationships 

differed between mode of service delivery (i.e., telepractice and in-person). 

5.3.2 Results 

To address Research Question 7—What roles do participants (i.e., practitioners, 

caregivers, and children) fulfill in early intervention sessions for children who are DHH 

Role Definition 

ACTOR Person who actively, interacts with other members of the triad 

ACTIVE 
OBSERVER 

Person who observes and responds to other members of the triad 
(e.g., comments, suggests, writes notes, or offers feedback) 

PASSIVE 
OBSERVER 

Person who observes without interacting directly with other 
members of the triad (e.g., watches, nods, does not initiate) 

NON-
PARTICIPANT 

Person who is distracted (on phone, interacting with others outside 
of session, physically distant, etc.) or does not attend to/focus on 
any of the session activities 
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and does this differ when services are delivered in telepractice or in-person?—the two 

raters assigned a role to each participant (i.e., practitioners, caregivers, and children). 

Exact agreement between the raters was 75% with regard to the practitioner role and 

79% with regard to the caregiver role. Agreement on the remaining practitioner and 

caregiver roles was reached using the consensus method outlined previously. All 

children assumed an actor role regardless of intervention mode so no further analysis 

was conducted on child role. Exact Chi-square tests were conducted to compare the two 

groups (i.e., telepractice and in-person) for each of the possible roles and a significant 

difference was identified between the two practitioner groups (i.e., telepractice and in-

person) regarding roles (p < .001). Practitioners in the in-person group took on an Actor 

role in 100% of the video segments, whereas practitioners in the telepractice group took 

on an Actor role in only 33% of the video segments. For the remaining 66% of 

segments, practitioners in the telepractice group engaged in an Observer role (see 

Figure 5.1). 

Figure 5.1. Percentage of each type of practitioner role for in-person and telepractice 
groups 
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With regard to caregiver role, 83.3% of caregivers in the telepractice group 

assumed an Actor role. The caregivers in the in-person group were equally split between 

Actor and Observer roles. Exact Chi-square results showed no significant differences 

between the telepractice and in-person groups for caregiver role (p = .069). 

Figure 5.2. Percentage of each type of caregiver role for in-person and telepractice 
groups 

In order to answer the Research Question 8—What relationships are formed 

within practitioner/caregiver/child triads and do these relationships differ when 

services are delivered in telepractice or in-person?— the two raters  independently 

reviewed video recordings for each triad and ranked the four possible relationships 

(Caregiver-Child, Practitioner-Child, Practitioner-Caregiver, and Practitioner-Dyad ) 

from 1 to 4 with 1 being the most frequently observed and 4 being the least frequently 

observed. Using the consensus method, raters compared rankings for each triad and 

reached agreement through discussion. Mean ranks were plotted for each of the four 

relationships by delivery mode as shown in Figure 5.3. Mauchly’s test indicated that the 
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assumption of sphericity had been met (χ2(5) = 3.85, p = .57). Repeated measures 

ANOVA indicated that delivery mode had a significant effect overall on relationship 

rank (Wilk’s lambda 0.511, F(3, 24) = 7.67, p = .001). For the in-person group, the most 

observed relationship was Practitioner-Child (M=1.50). In the telepractice group, the 

most observed relationship was Caregiver-Child (M=1.33). 

Figure 5.3. Mean ranks and 95% confidence intervals for each relationship by mode of 
service delivery 

5.3.3 Discussion 

Practitioners in the telepractice group more frequently adopted an observer role 

than an actor role whereas the reverse was true for practitioners in the in-person group. 

Observation is a useful coaching strategy that practitioners employ along with feedback 

to enhance caregivers’ confidence and competence within the early intervention session. 
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This finding suggests that a telepractice setting may enhance the practitioners’ ability to 

use observation more frequently. This is consistent with findings from Stredler-Brown 

(2017) that showed practitioners in telepractice sessions used the strategy of observation 

more frequently than in-person practitioners. 

 Although there was no significant difference between the two groups regarding 

the caregiver’s role, the relationships among participants revealed a different pattern. 

The most frequently occurring relationship in the telepractice group was Caregiver-

Child, suggesting that the telepractice setting may offer more opportunities for direct 

interactions between caregiver and child rather than practitioner-led interactions with 

the child. This supports the findings of Blaiser (2013) and Behl (2017) who both found 

that parents who participated in telepractice sessions were more engaged than those who 

received services in-person. For the in-person group, the most frequently occurring 

relationship was Practitioner-Child, suggesting that practitioners working in-person 

interact directly with the child more often than facilitating caregiver-child interactions 

or coaching the caregiver. Although supporting the caregiver-child dyad is a critical 

element of FCEI, neither the telepractice group nor the in-person group prioritised the 

Practitioner-Dyad relationship. This is clearly an issue to be addressed regardless of 

setting. The emphasis on child-focused relationships (e.g., Practitioner-Child or 

Caregiver-Child) could be reflective of practitioners’ professional background or 

training, or individual caregivers’ personalities, preferences, or learning styles and 

further research is warranted in this area. 

5.4 Chapter summary and conclusion 

This chapter explored the nature of triadic interaction and the potential ways in 

which practitioner and caregiver behaviours influence one another and the nature of the 

resulting roles and relationships that arise within FCEI sessions. In answer to Research 
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Question 4 about practitioners’ use of family-centred practices, the article presented in 

this chapter demonstrated that practitioners in a telepractice setting were able to use a 

range of family-centred behaviours to effectively support caregiver involvement, and 

that the type and frequency of strategies used was not negatively affected by the 

telepractice setting. Indeed, practitioners in telepractice use three supportive behaviours 

more often than practitioners in-person. The article also addressed Research Question 5 

concerning caregivers’ participation levels by demonstrating that caregivers’ 

participation was not restricted in the telepractice setting. On the contrary, caregivers in 

telepractice were provided with more opportunities to demonstrate high-participation 

behaviours and did so more frequently than caregivers in-person, particularly with 

regard to “Choose or initiate activities”. Regarding the associations between 

practitioners’ and caregivers’ behaviours (Research Question 6) the study found 31 

strong positive correlations (τb ≥ 0.50) between 10 practitioner behaviours and 8 

caregiver behaviours (Tables 13-16). Notably, none of the directive-teaching 

practitioner behaviours were correlated with any of the caregiver behaviours. Of the 31 

correlations, the majority related to three of the four medium-participation caregiver 

behaviours. These three caregiver behaviours were strongly correlated with eight 

practitioner behaviours—all six directive-involving behaviours, one supportive-

involving behaviour and one supportive-teaching behaviour. All four high-participation 

caregiver behaviours were correlated with at least one practitioner behaviour. Only one 

low-participation behaviour was correlated with any practitioner behaviours. Although 

further research is required to explore the causality of these relationships, these findings 

suggest that practitioners’ use of specific family-centred behaviours, particularly 

directive-involving behaviours, can support caregivers’ active participation in FCEI, 

including high levels of engagement with their child. 
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 In answer to Research Question 7 regarding participants’ roles, all the 

practitioners in the in-person setting fulfilled an Actor role during the observed FCEI 

session. In contrast, one-third of practitioners in telepractice adopted an Actor role. 

When a practitioner takes on the Actor role, the focus of the session typically shifts 

from being family-centred to being practitioner-led. In an Observer role, the practitioner 

is more likely to engage in coaching strategies such as commenting on strategies that 

are working well, providing feedback about caregiver-child interactions, connecting the 

child’s actions to their goals, and allowing sufficient time for the caregiver to practice.  

Interestingly, 83% of caregivers in the telepractice group engaged in an Actor role 

compared to 50% of caregivers in the in-person group. This finding may suggest that 

when the practitioner adopts an Observer role, the caregiver is more likely to take on an 

Actor role. Further research is required to explore this possibility in a systematic 

manner. 

The final element of triadic interactions investigated here relates to Research 

Question 8—the nature of relationships formed among participants. For the in-person 

group, the most frequently observed relationship was Practitioner-Child, which 

indicates that the practitioners interacted directly with the child rather than the caregiver 

or caregiver-child dyad. The predominance of the Practitioner-Child relationship in this 

group corresponds to the finding that practitioners in-person consistently adopted the 

Actor role. These two conditions emphasise the use of practitioner-led intervention 

strategies, including teaching the child directly. In contrast, the most frequently 

observed relationship in the telepractice group was Caregiver-Child, which 

demonstrates that caregivers in telepractice interacted directly with their child more 

often than caregivers in-person. This is consistent with the finding that most caregivers 
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in telepractice took on an Actor role. Both findings highlight the caregivers’ active 

involvement in telepractice sessions, which is a key outcome of FCEI.  

Finally, practitioners in the telepractice group used more family-centred 

practices more frequently than practitioners in-person. Likewise, caregivers in 

telepractice demonstrated more high-participation behaviours more frequently than 

caregivers in-person. It is also apparent that, regarding roles and relationships, 

practitioners in telepractice engaged in observation more frequently, whereas caregivers 

in telepractice participated more actively in sessions than their in-person counterparts. 

These findings suggest that telepractice leads to a greater use of family-centred practices 

and increased caregiver involvement, both of which are positive and desirable in the 

context of FCEI. 
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CHAPTER 6: DISCUSSION 

 

6.1 Introduction 

The final chapter in this thesis provides an overview of the key findings of the 

research as well as commentary on the strengths and limitations of the studies. The 

significance of the research, implications for practice, and recommendations for future 

research are also discussed. 

6.2 Key findings 

In the first of the empirical studies presented in this thesis, practitioners’ self-

assessment of their use of family-centred practices did not differ significantly between 

telepractice and in-person service delivery. Practitioners in both groups (i.e., telepractice 

and in-person) reported the use of a wide range of family-centred practices and both 

groups reported using those practices to a similarly high degree. These self-report 

findings were subsequently substantiated in part by observational data that suggested 

practitioners in both groups did, in fact, use a range of strategies to support caregiver 

engagement in early intervention. However, regarding degree of use of those strategies, 

there were two notable differences. First, practitioners in telepractice used two 

supportive-teaching behaviours (i.e., “Comment on specific strategies” and “Use and 

expand caregiver ideas”)  and one supportive-involving behaviour (i.e., “Let caregivers 

decide”) more frequently than practitioners in-person. Second, practitioners in-person 

used one directive-teaching behaviour (i.e., “Connect skills being learned in current 

routine to other routines”),  more frequently than those in telepractice. 

Regarding caregivers’ assessment of their self-efficacy and involvement, 

caregivers in both groups (i.e., telepractice and in-person) reported similar levels of self-

efficacy and involvement. Like the practitioner participants, caregivers’ assessments of 
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their self-efficacy in supporting their child’s acquisition of language were partially 

substantiated by observational data. Caregivers in both groups were actively engaged in 

early intervention sessions, but there were significant differences between groups 

regarding the type and frequency of behaviours that were demonstrated. Caregivers in 

telepractice demonstrated participation behaviours at all three levels—low, medium, 

high—more frequently than caregivers in-person. In addition, caregivers in telepractice 

had more opportunities to demonstrate the high-participation behaviour “Choose or 

initiate activities”, which was positively correlated with the supportive practitioner 

behaviour “Let caregiver make decisions”—a behaviour more frequently demonstrated 

by practitioners in telepractice. Of the 31 positive correlations between caregivers’ and 

practitioners’ behaviours this association showed the highest significant positive 

correlation (τb = .82, p < .001). 

Another key finding pertained to the roles adopted by practitioners and 

caregivers within the context of FCEI sessions. In 100% of the observed sessions, 

practitioners in-person typically engaged in an Actor role whereas practitioners in 

telepractice most frequently engaged in an Observer role. This difference was 

statistically significant (p < .001) and suggests that practitioners in-person take the lead 

during FCEI sessions rather than supporting the caregiver to take charge of the session. 

Notably, these results are substantiated by findings related to the individual items on the 

TIERS. That analysis showed that practitioners in-person used one directive behaviour 

(i.e., “Connect skills being learned in current routine to other routines”) more frequently 

whereas practitioners in telepractice used three supportive behaviours (i.e., “Comment 

on specific strategies”, “Use and expand caregiver ideas”, and “Let caregivers decide”)  

more frequently.  Furthermore, that role distinction was reflected in the relationships 

formed among participants (practitioners, caregivers, and children) with the 
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Practitioner-Child relationship occurring most frequently for the in-person group, and 

the Caregiver-Child relationship occurring most frequently in the telepractice group. 

6.3 Significance of the research 

The use of family-centred practices is generally accepted as best practice in early 

intervention for children who are DHH because of the positive associations with 

caregiver self-efficacy and involvement and, ultimately, with child and family outcomes 

(Dunst et al., 2019; JCIH, 2013, 2019; Moeller et al. 2013). With the advent of 

telepractice, new research was warranted to confirm whether the use of family-centred 

practices and the associated positive outcomes can be maintained when FCEI is 

delivered through telepractice. This thesis sought to contribute new evidence on 

practitioners’ use of family-centred practices and caregivers’ self-efficacy and 

involvement in their children’s early development when FCEI is provided through 

telepractice. 

 Practitioners and caregivers in this study reported that FCEI delivered through 

telepractice provided a level of family-centredness that was equivalent to the levels 

reported by practitioners and caregivers who participated in FCEI in-person. These 

results support the view that services provided through telepractice can provide a 

suitable alternative to the provision of FCEI in-person. Most notably, the results show 

that practitioners who are experienced in FCEI can maintain the use of family-centred 

practices and promote caregiver self-efficacy and involvement within the context of 

telepractice. 

Analysis of the observed behaviours of practitioners in early intervention also 

clearly indicated that they can, and do, use family centred practices effectively in the 

context of telepractice delivery of those services. Indeed, practitioners in the telepractice 

group used supportive behaviours more frequently than practitioners in-person, and 
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provided more opportunities for caregivers to participate in sessions. They also took on 

an Observer role more often than an Actor role. Correspondingly, caregivers in 

telepractice demonstrated greater levels of participation and engaged more frequently in 

Caregiver-Child interactions than caregivers in-person. These results reinforce the 

anecdotal findings reported in the literature that suggest services provided through 

telepractice promote greater caregiver engagement resulting in sessions that are more 

family-centred than those provided in-person. 

 The early intervention programs that participated in this investigation were 

committed to the use of FCEI and provided ongoing professional development in the 

use of specific family-centred practices. This philosophy was evident in the degree of 

family-centredness reported and observed across the studies in this investigation. 

Nevertheless, despite the philosophical similarities, the practitioners in the telepractice 

group used family-centred practices more frequently than the in-person group. This 

suggests that the telepractice mode of delivery might enhance practitioners’ use of 

family-centred practices if they already possess a commitment to, and proficiency in, 

FCEI. The importance of professional development in the delivery of FCEI, and more 

specifically, the delivery of FCEI through telepractice, should not be overlooked when 

considering these results. 

This investigation used existing instruments to examine various elements of 

FCEI when services were provided through telepractice. The purpose and content of 

each instrument—MPOC-SP, SPISE, and TIERS—was relevant and applicable to the 

telepractice setting, even though all three instruments were designed originally for in-

person services. The results obtained from these instruments, which are reported in 

detail throughout this thesis, were consistent with research findings from other studies 

examining in-person service delivery. This degree of alignment should provide 
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confidence to other researchers who are considering the use of these instruments to 

evaluate FCEI within a telepractice setting. 

6.4 Strengths, Limitations, and Future Research 

6.4.1 Study Design 

The program of research reported in this thesis comprised a series of studies that 

included self-assessment and observational data for a single group of participants. The 

use of direct observation to confirm the self-assessments reported by participants 

increases the validity of the conclusions drawn here. Notwithstanding this strength, the 

results reported in this thesis derive from data collected at one point in time. Future 

research might consider the collection of data at multiple points over time to enhance 

the reliability of the data collected and examine any variability that might occur in 

participants’ behaviours as a result of skill development over time. 

The collection of data from practitioners and caregivers in this study enabled 

comparison of service delivery from the perspectives of both the service providers and 

the service recipients. The focus on practitioners’ and caregivers’ behaviours, rather 

than child outcomes, was based on research that has demonstrated positive associations 

variously between family-centred practices, caregiver engagement, and child outcomes 

when early intervention is provided in-person (Dunst et al., 2019). The intent of this 

thesis was to determine whether the first two components (i.e., family-centred practices 

and caregiver engagement) were maintained in a telepractice setting with the 

expectation that, if they were, positive child outcomes would follow, consistent with the 

in-person research. It is acknowledged that such assumptions warrant testing, and it 

would be useful for future researchers to consider the child outcomes resulting from 

FCEI delivered through telepractice. Indeed, research that specifically considers the 
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communication and language outcomes that are achieved as a result of FCEI provided 

through telepractice would be particularly relevant for children who are DHH. 

The sample size in this study was large compared to other studies reported in the 

literature (e.g., Behl et al., 2013; Blaiser et al., 2017; A.S. Brown, 2015; Havenga et al., 

2017), but was not sizeable enough to allow matching of participants. It would 

strengthen the findings reported here to replicate the investigation with a larger cohort 

comprising matched groups of practitioners, caregivers, and children. Further, it is noted 

that this investigation used an intact sample within one organisation, which addressed 

many of the limitations identified in previous studies (Behl et al., 2013; Blaiser et al., 

2017; A.S. Brown, 2015; Havenga et al., 2017). However, the participants in this 

investigation were pre-assigned to either the telepractice or in-person group based on 

their employment or enrolment in a particular early intervention program. Future 

research with a larger cohort would enable random assignment to the telepractice or in-

person condition thereby removing some of the potential confounds associated with 

self-selection. 

The practitioners in this study represented a highly educated and experienced 

group with regular access to professional development on the topic of FCEI. In addition, 

the telepractice group received specific training in the use of telepractice to provide 

FCEI. These circumstances may have created a uniquely qualified group of practitioners 

who are not representative of the general population of practitioners providing FCEI to 

children who are DHH. Research has shown that additional training using specific 

methodologies can enhance practitioners’ use of family-centred practices (Dunst, 2015). 

Future research investigating training and professional development in the areas of 

FCEI and telepractice, both independently and jointly, and the impact of those factors 
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on practitioners’ use of family-centred practices as well as child and family outcomes 

would make a useful contribution to the literature. 

6.4.2 Instruments 

The instruments used in this investigation had several strengths and limitations. 

All three instruments (MPOC-SP, SPISE, and TIERS) addressed specific family-centred 

practices, but each was designed with a different focus. The MPOC-SP addresses 

relational and participatory help-giving practices, and has been used widely with 

children  from birth to 17 years of age who have developmental delays and 

disabilities—a much broader cohort than the one studied in this investigation. In 

contrast, the SPISE and the TIERS both target participants in early childhood 

intervention for infants and young children. The TIERS measured practitioners’ and 

caregivers’ behaviours within the context of one FCEI session and evaluated the roles 

and relationships that occurred within that session. In addition to a narrow focus on 

FCEI, the SPISE specifically assessed the self-efficacy and involvement of caregivers of 

caregivers of children who are DHH. Both the TIERS and the SPISE have been 

validated within a research setting, but neither has been used widely in the field. As a 

result, there was limited information about the practical application of either instrument. 

In the absence of a published training manual for the TIERS, applying the rating 

scale to practitioner behaviours presented two challenges. First, the distinction between 

No opportunity and Not observed was not easily defined. Second, the distances between 

scores appeared unevenly distributed, particularly at the upper end of the scale. For the 

purpose of this study, the rating scale was modified as described in Chapter 3. It is 

acknowledged that this amendment limits the opportunity for comparison with studies 

where the TIERS was used, or might be used in the future, in its unamended form. 

Future research could usefully examine the scoring procedures to further define the 
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rating scales, with a view to formally publishing the instrument with a comprehensive 

examiner’s manual. 

The author of the SPISE provided additional insight and advice on its 

implementation within the context of this investigation (J. DesJardin, personal 

communication, May 5, 2016). This additional information provided continuity of 

application with the literature and allowed for comparison between this investigation 

and other published studies. Recently, the SPISE has been revised extensively 

(Ambrose et al., 2020) and it is noted, therefore, that future research might use the 

updated version to replicate the caregiver self-assessment study outlined in this thesis. 

Overall, the instruments used in this investigation focused on assessment of 

participants’ behaviours in early intervention, through both self-report and direct 

observation. For practitioners, the assessments provided a measure of their use of 

family-centred practices but did not allow for examination of their underlying beliefs 

about the use of FCEI. Similarly, the instruments used and the analyses undertaken 

regarding caregivers’ participation behaviours did not provide for any investigation of 

caregivers’ beliefs about their role in their child’s early development. Use of a scale that 

measures practitioners’ and caregivers’ beliefs, or qualitative interviews to examine 

those beliefs would add depth to the current research literature. 

Finally, having established significant differences between practitioners’ and 

caregivers’ behaviours in telepractice and in-person FCEI, it is apparent that it would be 

beneficial for future research to examine the underlying mechanisms that resulted in 

those differences. Research paradigms that further explore the relationships between 

participants’ behaviours and mode of service delivery could provide insights into any 

inherent differences between telepractice and in-person FCEI. Specifically, researchers 

might seek to identify which elements of the telepractice context affect practitioners’ 
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use of family-centred practices and how those practices are in-turn related to caregivers’ 

levels of participation and involvement. For example, the lack of physical contact 

between practitioners and children during telepractice may affect practitioners’ choice 

of coaching strategies and necessitate greater involvement by caregivers. Further, 

although the current evidence presented here shows a relationship between 

practitioners’ and caregivers’ behaviours, further research is required to determine the 

directionality of those relationships. For instance, a caregiver behaviour such as Choose 

or initiate activities might have occurred as a result of the practitioner behaviour Let 

caregivers take charge or, equally, the converse might be true.  

New research paradigms could examine the ways in which practitioners’ use of 

specific family-centred practices in telepractice and caregivers’ participation in 

telepractice sessions influence each other. To that end, it might also be beneficial for 

researchers to seek to develop specific assessment instruments. It is noteworthy that all 

the instruments used in this investigation were designed to assess aspects of early 

intervention in the context of in-person service delivery. The use of those instruments 

was deemed appropriate in the current studies because the core principles of family-

centred practice should be demonstrable in either mode of delivery. Nevertheless, it is 

worth noting that, for some instruments, there were elements of intervention in the 

telepractice mode that could perhaps have been more appropriately or easily assessed by 

an instrument designed, or adapted, specifically for that purpose. In the TIERS, for 

example, it may be that there are additional or alternative behaviours, such as 

practitioners’ use of nonverbal feedback in telepractice, that should be added as 

indicators of good practice in that mode. Developing a means of identifying and 

evaluating such additional or alternative behaviours would enrich the assessment of 

telepractice service delivery in the future. 



132 

6.5 Conclusion 

By removing the barriers associated with demography and geography, 

telepractice has created an environment where early intervention practitioners and 

families can live and work in their preferred locations, specialist practitioners can be 

centralised to increase opportunities for collegial support and professional development, 

and families can have greater access to practitioners whose skills and experience most 

closely match the specific needs of their children. Nevertheless, telepractice is still an 

evolving model of service delivery, and concerns have been raised about the limitations 

of using telepractice to deliver FCEI to children who are DHH, and their families. The 

investigations presented in this thesis provide evidence to the contrary, supporting the 

notion that practitioners can maintain the principles of FCEI, and that caregivers are 

able to actively participate in FCEI, when sessions are provided through telepractice. 

These findings were supported by both self-assessment and observations of the 

behaviours of practitioners and caregivers. Furthermore, the evidence presented in this 

thesis highlights some potential advantages of delivering FCEI through telepractice, 

namely, the ability to (a) deliver services directly into the home, (b) provide increased 

opportunities for practitioners to use family-centred practices such as observation and 

coaching, (c) promote greater caregiver involvement in early intervention sessions, and 

(d) enhance caregivers’ confidence and competence in supporting the early learning and 

development of their child who is DHH. Overall, the evidence presented here supports 

the conclusion that telepractice can be used to provide early childhood intervention that 

is consistent with the principles of FCEI and achieves positive outcomes for children 

who are DHH and their families.  
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