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Abstract 

 

A hearing loss can affect young children’s speech and language acquisition. 

Newborn hearing screening has led to many children being identified with hearing loss 

very early in their lives. Early identification and intervention for hearing loss has been 

associated with improved auditory, speech, and language outcomes in many studies, 

with early access to effective communication being one of the key factors. In concert 

with earlier identification, caregivers now make decisions about their children’s 

audiological and communication management earlier than at any time in the past. 

Determining how to support children with hearing loss in accessing effective 

communication may be challenging and confronting for caregivers. Most caregivers of 

children with hearing loss have no prior family history of hearing loss, and have limited 

knowledge or experience of hearing loss. Therefore, caregivers need quickly to 

comprehend large amounts of information in order to make informed decisions about 

how they and their family will communicate with their child with a hearing loss, at a 

time when the impact of the hearing loss on their child’s speech and language 

acquisition is unknown. The importance of early decisions about communication cannot 

be ignored; they have long-term implications for children’s linguistic, behavioural, 

cognitive, social, emotional, and vocational futures, as well as the immediate and long-

term functioning of the child, the caregivers, and the family.  

Caregiver decision-making about communication with their children with hearing 

loss encompasses two key areas: communication mode and language use. 

Communication mode describes decisions about the development of language through 

spoken language only (oral), a form of signed communication only (manual), or both 

speech and sign (mixed). Language use describes decisions made by families when 

more than one spoken language is used, or when the language of the wider community 
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is not spoken in the home; that is, whether the children will be monolingual or 

multilingual. Although there is much research into the outcomes of children who use 

different communication modes, there is limited research describing the outcomes of 

multilingual children with hearing loss, the decisions made by caregivers regarding 

communication or the influences on caregivers’ decision-making. 

This doctoral research considers the issue of communication choices for children 

with hearing loss in four different ways. Firstly, what outcomes are expected for 

children with hearing loss, especially, which impact on the outcomes of children who 

use languages other than English? Secondly, which communication modes and 

languages are used by a population sample of young Australian children with hearing 

loss and their caregivers? Thirdly, what relationships exist between children and 

caregivers’ characteristics and the communication modes and languages that they use? 

Finally, what influences caregivers’ decision-making about communication mode and 

language use for their children with hearing loss? To investigate these issues, a series of 

reviews and research studies were conducted that have been published in or submitted 

to national and international journals. 

Six papers are presented in this doctoral research, with a seventh paper included 

as an appendix. The first two papers (Part two) provide reviews of the speech and 

language outcomes of children with hearing loss. Paper one is an overview of children 

with hearing loss in the Australian context for educators with little or no previous 

experience working with children with hearing loss. It provides an introduction to 

terminology, assistive hearing devices, communication, and language choices, and 

influences on audition, speech, language, and literacy development. Paper two is a 

systematic review of 117 studies describing the factors affecting the speech and 

language outcomes of children who used spoken languages other than English, or who 

used more than one spoken language. In general, better outcomes were associated with 



 12 

younger age of diagnosis, a younger age of amplification, and less severe hearing loss, 

consistent with many studies of the outcomes of English-speaking children. Few studies 

of multilingual children with hearing loss were identified. 

The next two papers (Part three) present studies that describe the communication 

modes and languages used by children with hearing loss and their caregivers. Paper 

three describes the communication modes and languages used in a population-based 

sample of 406 3-year-old Australian children with hearing loss. The majority of children 

used spoken English to communicate at home (94%) and in their early education 

environment (99%). Approximately one-quarter of the children used sign as part or all 

of their communication system at home (25%). However, within this sample, children 

used 27 different spoken languages and children were less frequently multilingual than 

their caregivers. Paper four outlines associations between the demographic 

characteristics of these 406 children and caregivers and the communication modes and 

languages they used. Eight variables were associated with differences in communication 

mode and language use: female caregivers’ home communication mode, education 

level, and use of English at home; male caregivers’ use of a language other than English 

at home; and children’s additional needs, home communication mode, and use of 

English and other languages at home.  

The final two papers (Part four) examine caregivers’ decision-making about 

communication mode and language use for their children with hearing loss. Paper five 

provides an analysis of factors that 177 caregivers of children with hearing loss 

considered influential in their decision-making. Caregivers described decisions about 

communication mode being influenced by children’s future opportunities, children’s 

audiological and intervention characteristics, communicating with others, attitudes, and 

advice. Paper six extends paper five by exploring the decision-making of these 177 

caregivers, using qualitative techniques. Four themes emerged from caregivers’ 
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responses about influences on their decision-making: sources of information, 

practicalities of communication, children as individuals, and children’s future lives. 

Through these six papers, this doctoral research has expanded current 

understanding of how children with hearing loss and their caregivers communicate, and 

what factors influence caregivers’ decision-making about how their children will 

communicate. As a series of papers, this research provides information that will assist 

educators, therapists, organisations, policy-makers, and researchers in supporting 

families of children with hearing loss in making informed decisions about accessing 

audiological, educational, and habilitation services. This research also offers 

professionals an evidence base for considering the issues that might be influential in 

caregivers’ decision-making, and it should help professionals to respond to caregivers’ 

concerns in a way that supports caregivers in making informed choices for their 

children, their families, and themselves. Further, the findings of these papers provide 

researchers with points to consider when designating communication mode and/or 

multilingualism as either predictor or outcome variables in their research.  
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Orientation to This Doctoral Research 

 This thesis contains five parts that include series of six publications that present 

new knowledge which has been created through addressing the objectives of this 

doctoral research. Alongside the publications are commentaries that situate the papers 

within the thesis. Together, the publications and commentaries present new knowledge 

about communication and choice for multilingual children with hearing loss. 

 

Part One: General Introduction 

 Part one presents an overview of this doctoral research and thesis. This includes 

a general orientation to pertinent literature, statement of the objectives of this doctoral 

research, and description of the research paradigms employed. Information is also 

provided to orient readers to the context of this doctoral research in terms of the cultural 

and linguistic diversity of Australia, the Longitudinal Outcomes of Children with 

Hearing Impairment (LOCHI) study, and the doctoral candidate’s previous experience. 

 

Part Two: Literature Review 

 Part two contains two papers that reviewed literature related to the outcomes of 

children with hearing loss. Paper one (Crowe, 2012a) provides information about 

children with hearing loss in an Australian context for educators. Paper two (Crowe & 

McLeod, in press) presents a systematic review of literature reporting on the speech and 

language outcomes of children with hearing loss who use spoken languages other than 

English or who are multilingual. Following these papers is a discussion of the 

importance of the findings, the limitations of the research conducted, and directions for 

future research. 
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Part Three: Communication Mode and Language Use of Young Australian 

Children with Hearing Loss and Their Caregivers 

 Part three presents two papers that investigate the communication modes and 

languages used by young Australian children with hearing loss and their caregivers. 

Paper three (Crowe, McLeod, & Ching, 2012) describes the rates of use of different 

communication modes and spoken languages by Australian children with hearing loss 

and their caregivers. Paper four (Crowe, McKinnon, McLeod, & Ching, 2013) examines 

relationships between the characteristics of children with hearing loss and their families, 

and the communication modes and languages that they use. The importance of the 

findings presented in these two papers is then discussed in relation to the findings of 

Part two. The limitations of the research and directions for future research are outlined. 

 

Part Four: Caregivers’ Decision-Making Concerning the Communication 

Mode and Language Use of Australian Children with Hearing Loss 

 Part four presents two papers that examine caregiver decision-making about how 

their children with hearing loss would communicate. Paper five (Crowe, McLeod, 

McKinnon, & Ching, 2012) describes a quantitative (principal components factor) 

analysis of the factors that caregivers considered important in their decision-making 

regarding communication mode and language use for their children with hearing loss. 

Paper six (Crowe, Fordham, McLeod, & Ching, in press) presents a thematic qualitative 

analysis of the influences caregivers described on their decision-making about 

communication mode and language use. Following these two papers is discussion of the 

importance of their findings and how these findings are related to those of Parts two and 

three. Research limitations and directions for future research are then considered. 
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Part Five: General Conclusion and Recommendations 

 The questions posed in this doctoral research are directly relevant to 

professionals providing services for children with hearing loss and their families in 

Australia. Therefore, the format of Part five demonstrates that challenging questions can 

be answered in creative ways, and that the answers to these questions can and should be 

directed to the people who will benefit from this knowledge in a manner that is 

accessible. The final chapter is a departure from the traditional thesis format by 

addressing the key findings of this doctoral research to professionals working with 

Australian children with hearing loss and their families. This deviation from traditional 

thesis format was adopted given that (a) Parts two, three, and four all contain detailed 

discussion of research findings, implications, limitations, and possible directions for 

future research, and (b) an important focus of this doctoral research was to provide 

educators, clinicians, and organisations with information that would affect the way they 

considered communication mode and language use with the children and families with 

whom they engaged.  

 

Appendices 

 Three appendices are presented following part five. Appendix A contains paper 

seven, a book chapter written by the doctoral candidate that is relevant to the context of 

this thesis, but does not directly address any of the research objectives (Crowe, 2012b). 

Appendix B contains a copy of the caregiver questionnaire that was used to collect the 

data analysed in Part four of this thesis. Appendix C contains a copy of a letter detailing 

the findings of this research that will be distributed to the caregivers of all children 

participating in the LOCHI study. 

 



 32 

Children with Hearing Loss: Orientation to the Topic 

 The term hearing loss
1
 describes impairment of an individual’s ability to 

perceive sound. Hearing loss can affect the detection, discrimination, and localisation of 

sound, as well as the perception and discrimination of speech (World Health 

Organization, 2007a). Individuals with hearing loss vary greatly in their ability to 

perceive and interpret sounds of different volume and pitch and from different sources. 

A hearing loss can significantly affect an individual’s ability to perceive, understand 

and produce spoken language (Northern & Downs, 2002). In 2005 the World Health 

Organization estimated that 278 million people across the world had a hearing loss of 

41dB or greater in their better ear (World Health Organization, 2010). Internationally, 

the incidence of significant, congenital, bilateral hearing loss has been reported to be 

between 2 to 4 per 1,000 live births in developed countries and at least 6 in 1,000 live 

births in regions such as Africa and the Middle East (e.g., Al Khabori & Khandekar, 

2004; Attias et al., 2006; Ching, Oong, & Van Wanrooy, 2006; Minja & Machemba, 

1996; Swanepoel, Störbeck, & Friedland, 2009).  

 Audiological management of childhood permanent hearing loss typically 

involves the fitting of a hearing device that makes sounds more salient. The two most 

common types of devices that are fitted are hearing aids and cochlear implants. Hearing 

aids amplify sounds so that they are louder, and may therefore be able to be perceived 

by the child. Hearing aids are most commonly used with children with mild to severe 

hearing loss. Cochlear implants are devices that are surgically embedded within the 

inner ear and transmit sound directly to the acoustic nerve of the cochlear. Cochlear 

implants are most commonly used with children with severe to profound hearing losses, 

                                                 
1
 Throughout this thesis the term hearing loss has been used in preference to the two terms most 

commonly used in the literature: deaf and hearing impairment. The term deaf is commonly associated 

only with children who have profound hearing losses and the distinction between audiological deafness 

(deaf) and cultural deafness (Deaf) can become confusing. The term hearing impaired, whilst commonly 

used in the literature, is considered disrespectful by many people with hearing loss as they do not equate 

difficulty hearing with disability. 
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especially when children are not able to access sound effectively through the use of 

hearing aids. Throughout this thesis hearing aids and cochlear implants will collectively 

be referred to as amplification devices
2
.  

 Children with hearing loss are a highly heterogeneous group with great 

variability in audiological, speech, and language outcomes (Albertorio, Holden-Pitt, & 

Rawlings, 1999; Ching et al., 2010; Leigh, 2008; Pisoni et al., 2008). These children are 

diverse not only in terms of their audiological characteristics but also in terms of their 

global development, co-occurring diagnoses, social environment, personality, cognition, 

behaviour, and their cultural and linguistic background (Leigh, 2008). Children with 

hearing loss also show heterogeneity in the ways that they communicate, and some 

research has related differences in children’s outcomes to differences in the ways in 

which they communicate. For example, children’s poorer language outcomes have been 

associated with their exposure to more than one spoken language (Teschendorf, 

Janeschik, Bagus, Lang, & Arweiler-Harbeck, 2011) and children’s better spoken 

language outcomes have been associated with their not being exposed to signed 

communication (Percy-Smith, Caye-Thomasen, Breinegaard, & Jensen, 2010). 

 

Defining Communication 

 The communication of people with hearing loss can be described broadly 

through the types of communication used (communication mode) and the language/s 

that used (monolingualism and multilingualism). This doctoral research focused on 

“through the air” communication (i.e., speech and sign), so written communication is 

not discussed here. Throughout the world, spoken language is the most common type of 

communication; however, many people communicate using signed languages, sign 

systems, and augmentative and alternative communication systems (AAC).  

                                                 
2
 Cochlear implants do not amplify sounds, as hearing aids do, but they convert sound into an electro-

acoustic signal that directly stimulates the nervous system. The term amplification device is used to 

represent both hearing aids and cochlear implants for simplicity.  
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 Through the air communication can be categorised into three different modes: 

oral, manual, and mixed. Oral communication is the use of spoken language, which is 

perceived thorough listening and produced through speaking. With the aid of hearing 

aids and/or cochlear implants, many people with hearing loss use oral communication as 

their only means of communication. Manual communication describes the use of the 

hands, face, and body to encode linguistic information that is perceived through vision, 

and principally refers to the use of natural signed languages (e.g., Australian Sign 

Language [Auslan], American Sign Language [ASL], British Sign Language [BSL]). 

Signed languages have phonological, morphological, semantic, and syntactic systems 

that do not mirror spoken languages, meaning that they cannot be produced 

concurrently with spoken language (T. Johnston & Schembri, 2007). A mixed 

communication mode is the simultaneous use of oral and manual communication. The 

manual component of mixed communication is typically a signing system (e.g., Signed 

English, Makaton, Cued Speech) that uses a contrived system of signs to represent the 

lexemes, morphemes, or phonemes of a spoken language (Leigh, 1987). However, it 

may also involve the use of sign from a natural sign language used with the syntax of 

the spoken language, as in using Auslan signs in English word order (sign supported 

speech) or contact signing (T. Johnston & Schembri, 2007). Additionally, a mixed 

communication mode may involve the use of a gestural system or home sign system, 

generated by the family and used within the family in the absence of a formal sign 

language or signing system (Emmorey, 2002). People with hearing loss who have 

complex communication needs may also use AAC as all or part of their communication 

system (e.g., picture-symbols, voice-output communication devices) (Beukelman & 

Mirenda, 2013). 

 The possibility of an individual using more than one language (multilingualism) 

within and across any of these communication modes increases the potential complexity 
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of the communication system for individuals with hearing loss. As the terms bilingual 

and multilingual are often used interchangeably (Crystal, 2003), the term multilingual is 

employed throughout this thesis to refer to the use of two or more spoken languages. 

The majority of the world’s population is multilingual (Romaine, 2013), with 

approximately 7,000 primary languages recognised as being spoken throughout the 

world (Lewis, 2009). Definitions of multilingualism differ along a number of 

parameters, including the age and sequence in which languages are acquired, the level 

of proficiency attained in each language, the purposes for which the language/s are 

used, and the communication modes involved (Genesee, Paradis, & Crago, 2004; Grech 

& McLeod, 2012; Romaine, 1989; Valdés & Figueroa, 1994). People who are 

multilingual have the ability to “comprehend or produce two or more languages in oral, 

manual, or written form regardless of the level of proficiency, use, and the age at which 

the languages were learned” (Grech & McLeod, 2012, p. 121). This definition is 

employed in this thesis, but is restricted to describing oral communication only. It is 

acknowledged that people who use signed languages can also be multilingual through 

the use of more than one signed language or the use of signed languages and spoken 

languages; however, that is outside the scope of this doctoral research.  

 

Decisions Made by Caregivers of Children with Hearing Loss 

 The recent widespread implementation of neonatal hearing screening means that 

hearing loss can now be diagnosed in children only a few days old (Tann, Wilson, 

Bradley, & Wanless, 2009). As a result, caregivers of young children diagnosed with 

hearing loss need to make decisions about audiological management and 

communication methods for their children much earlier than at any time in the past 

(Hardonk et al., 2010). These decisions can have long-term implications for children’s 

linguistic, cognitive, social, emotional, and vocational futures and are often approached 
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by caregivers with limited knowledge about deafness and hearing loss, its relevance to 

everyday life, and the implications of their decisions for the child and the family (J. C. 

Johnston et al., 2008; Vaccari & Marschark, 1997; Young, Carr, Hunt, McCracken, & 

Tattersall, 2008). Caregivers of young children identified with hearing loss often require 

much information in order to make informed and effective decisions about their 

children’s communication. However, the information they receive is often considered 

confusing, contradictory, inadequate, and/or overwhelming (Christiansen & Leigh, 

2004; Decker, 2009; Decker, Vallotton, & Johnson, 2012; DesGeorges, 2003; Mitchell 

& Karchmer, 2004; Steinberg, Bain, Li, Delgado, & Ruperto, 2003; Young, Jones, 

Starmer, & Sutherland, 2005). When making decisions about how children will 

communicate, caregivers may consider which communication mode to use and also 

which spoken language or languages to use, if the child is being raised in a multilingual 

environment. A range of factors can influence caregivers’ decisions about how their 

child will communicate, but there has been little research in this area to date, 

particularly concerning decision-making about multilingualism for children with 

hearing loss (Guiberson, 2005).  

 It is important to increase understanding of (a) the development of children with 

hearing loss in many spoken languages, (b) the communication modes and languages 

used by children with hearing loss and their caregivers, (c) the characteristics of 

children and families who use different communication modes and languages, and (d) 

the influences on caregiver decision-making about communication mode and language 

use. This knowledge will assist professionals and service providers in offering services 

to children with hearing loss and their families. Research into the demography of 

communication mode and language use is important for organisations, professionals, 

caregivers, and researchers. Organisations need this information to plan appropriate 

services for families of children with hearing loss, and it is also valuable for 
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professionals and caregivers in understanding the scope of communication and language 

choices available. For researchers, this information is important for contextualising 

studies of children with hearing loss based on different population characteristics. 

Knowledge about the decision-making of caregivers has important implications for 

those providing services to families of children with hearing loss. As DesGeorges 

(2003) stated, “it is imperative for professionals who are creating systems for Early 

Hearing, Detection, and Intervention to understand and learn from families’ experiences 

in order to improve this process” (p. 89). 

 Further, from a methodological standpoint, the findings of this doctoral research 

will provide insight into how communication mode and language use can be considered 

in studies concerning the outcomes of children with hearing loss. One such issue is 

whether communication mode and language use should be considered to be predictor or 

outcome variables. Generating theories and models of factors that are associated with 

better and poorer speech and language outcomes for children with hearing loss is a 

complex process. The heterogeneity of children with hearing loss is known to contribute 

to variations in children’s outcomes (Albertorio et al., 1999; Leigh, 2008; Pisoni et al., 

2008), and communication mode and language use are important parts of this 

heterogeneity. 

 Meaningful discussion of the impact of communication mode and language use 

on the outcomes of children with hearing loss requires consideration as to whether the 

way in which children communicate (i.e., speech, sign, monolingualism, 

multilingualism) is freely chosen by their caregivers, or whether it is contingent on 

other factors. For example, if a child uses a mixed communication mode and has poor 

speech and language development, is the communication mode used by the child 

contributing to the child’s poorer outcomes, or is the use of a mixed communication 

mode a response to poor speech and language development? Many studies have treated 



 38 

communication mode as a predictor variable and speech and language outcomes as 

outcome variables (e.g., Geers & Sedey, 2011; Jiménez, Pino, & Herruzo, 2009; Percy-

Smith et al., 2010; Rinaldi & Caselli, 2009; Yim, 2012).  

 

Theoretical Context of this Thesis 

 The acquisition of language in childhood requires an understanding of both the 

social and psychological contexts in which it occurs (Hoff, 2006). Based on this, 

theories from two fields of enquiry within linguistics underpin the work contained 

within this thesis. Firstly, psycholinguistics investigates the processes and structures 

that underlie the ability to produce and comprehend language (Aitchison, 1989). 

Secondly, sociolinguistics describes the interactions and relationships between societies, 

language users, and languages (Crystal, 1997; Wei, 2007; Woll & Barnett, 1998). 

Psycholinguistic and sociolinguistic theories facilitate understanding of the difficulties 

children with hearing loss have with developing spoken English, especially when 

children are from multilingual environments. In terms of children’s acquisition of 

language, there are two dominant research foci on the mechanisms involved. 

Psycholinguistic theories of children’s acquisition will be examined with emphasis on 

the influence that the linguistic features of language other than English may have on 

children’s acquisition of English. Sociolinguistic theories relating to the contexts in 

which children experience the linguistic interactions through which they learn language 

will also be examined.  

 

Understanding children’s language acquisition using psycholinguistic theories 

 Although study within the field of psycholinguistics is broad and diverse, there 

are three principal areas of enquiry. These concern how language acquisition occurs, the 

link between language knowledge and language use, and how speech and language are 
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able to be produced and understood (Aitchison, 1989). Within each area of enquiry the 

aim is to understand and model the relationship between linguistic process (e.g., speech 

and language) and related psychological processes (e.g., attention, memory, and motor 

planning) (Crystal, 1997). Psycholinguists endeavor to conceptualize this organization 

by developing models that identify the key processes involved in a task, and making the 

connections between these processes explicit (Baker, Croot, McLeod, & Paul, 2001). 

 Psycholinguistic theories of speech and language acquisition address, as a 

minimum, three components: input, processing, and output. Input is the perception of 

speech and language through hearing (spoken languages), vision (sign languages), 

and/or touch (tactile communication). Output is the production of speech and language 

through speech, sign, and/or touch. Processing involves everything that happens in 

between input and output and may involve acoustic, visual, and linguistic processing, 

linguistic knowledge, short term memory, long term memory, attention, motor planning, 

and motor programming (Baddeley, 2003; Grosjean, 2013; Stackhouse & Wells, 1997). 

Speech and language difficulties are proposed to occur when there is a breakdown in 

one or more of these areas (The Royal College of Speech and Language Therapists, 

2011). For children with hearing loss acquiring spoken languages, difficulties are 

proposed to stem from deficits with input processes, due to hearing loss impairing 

children’s ability to perceive speech. The impact of difficulties with input processes 

may then flow on to affect processing and output. It is supposed that these difficulties 

are intensified when children are exposed to multilingual language environments 

(McConkey Robbins, Green, & Waltzman, 2004; Waltzman, McConkey Robbins, 

Green, & Cohen, 2003). However, no theories specifically address the psycholinguistic 

processing of multilingual children with hearing loss at this time. 

 Two theories will be examined which provide the best explanation of why 

children with hearing loss may have difficulty acquiring spoken languages, especially 
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those from multilingual environments. These are Stackhouse and Wells’ (1997) Speech 

Processing Model and Genesee’s (1989) Dual Language System Hypothesis. 

Stackhouse and Wells’ (1997) Speech Processing Model (Figure 1) provides an 

overview of the key psycholinguistic processes involved in language processing from 

input to output.  

 

Figure 1. Speech Processing Model (Stackhouse & Wells, 1997) 

Figure has been removed from this thesis due to copyright restrictions 

 

 Children with hearing loss may experience difficulties with speech and language 

acquisition due to disruption from the process described in the Speech Processing 

Model. As hearing loss may affect the detection, discrimination, location, and 

lateralization of speech (World Health Organization, 2007b), the most salient parts of 

this model are peripheral auditory processing, speech/non-speech discrimination, 

phonemic discrimination, and phonological recognition. Children with hearing loss may 

have difficultly at one or all of these levels, and within each level their hearing loss may 

impact on individual speech sounds differently (Ebbels, 2000). Hearing loss causes 

sounds to be less audible (peripheral auditory processing) but sounds may also be 

distorted, and the contrasts between sounds that people with typical hearing perceive 

easily may not be able to be discriminated by a person with hearing loss (speech/non-

speech discrimination). This means that speech sounds within a language may be 

difficult to discriminate and the ability to recognize these sounds may be impaired. For 

example, children acquiring English who have difficulty hearing sounds in the 

frequency range 2000 to 5000 Hertz would have difficulty discriminating the vowels /I/ 

(as in bit) and /i/ (as in beat) and may be unable to perceive the sounds /th/ (as is thing) 

and /s/ (as in sing) at all. This lack of distinctness of phonological representations 
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through impaired speech perception may also be evident in the way children produce 

speech sounds (O'Donoghue, Nikolopoulos, Archbold, & Tait, 1999). McConkey 

Robbins et al. (2004) described the impact of hearing loss on these levels of processing 

on speech and language acquisition as “the deaf child attempts to construct an internal 

language system based upon incomplete, distorted, or muffled signals” (p. 644). 

 Children with typical hearing recognize and discriminate sounds within the 

language/s that they are exposed to from a very young age, and this is usually well 

established by the time a child is six months old (Kuhl, Williams, Lacerda, Stevens, & 

Lindblom, 1992). The ability to discriminate between sounds with phonetic features that 

are not salient in their native language declines quickly as children approach twelve 

months of age (Werker & Tees, 1984). Prior to the advent and widespread 

implementation of newborn hearing screening programs, the majority of children with 

hearing loss were not diagnosed prior to six months of age. Even where effective 

newborn hearing screening programs exist, many children with the most severe hearing 

losses are still often not fitted with an effective hearing devices until they are much 

older than six months of age (Tobey, 2010). In this way, children with hearing loss miss 

key milestones in developing sound discrimination skills that form the basis of later 

speech and language proficiency.  

 There are three additional challenges for children from multilingual 

environments. Firstly, children have to acquire and discriminate a phonetic repertoire 

that is larger than their monolingual peers. For example, monolingual children acquiring 

Australia English learn to distinguish 24 consonants and 20 vowels (McLeod, 2007) and 

monolingual children acquiring Cantonese learn to distinguish 19 consonants and 11 

vowels (So, 2007). However, multilingual children acquiring English and Cantonese 

learn to distinguish 31 consonants and 8 vowels (note that there is overlap between the 

phonetic repertoires of these languages). Secondly, the acquisition of phonetic 
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inventories from multiple languages can mean that the greater levels of phonetic 

discrimination are required than those required by monolingual speakers. For example, 

a child learning English needs to learn to discriminate between two bilabial plosives 

based on voice onset time: /p
h
/ (aspirated voiceless bilabial plosive) and /b/ (voiced 

bilabial plosive). A child learning Cantonese also needs to learn to discriminate between 

two bilabial plosives, based on aspiration: /p/ (non-aspirated voiceless bilabial plosive) 

and /p
h
/ (aspirate voiceless bilabial plosive). Therefore, a child acquiring English and 

Cantonese needs to be able to discriminate all three of these sounds (/p
h
/, /p/, /b/) based 

on the salient phonetic characteristics of sounds such as voice onset time and aspiration. 

These are phonetic characteristics that sequential Cantonese-English bilinguals (Chan & 

Li, 2000) and children with hearing loss (Tsui & Ciocca, 2000) both have difficulty 

perceiving. Thirdly, the acquisition of multiple phonetic inventories is best achieved in 

early childhood, with later acquisition leading to difficulties perceiving phonemic 

differences, even for those with typical hearing (Flege, 1987; Flege, Bohn, & Jang, 

1997; Guion, Flege, Akahane-Yamada, & Pruitt, 2000). 

 In accordance with Stackhouse and Wells’ (1997) model children with hearing 

loss from multilingual environments should have more difficulty acquiring speech and 

language than their typically hearing multilingual peers and their monolingual peers 

with hearing loss. For many years it was thought that multilingual language acquisition 

resulted in children experiencing language delays in all of the languages they were 

acquiring, regardless of their hearing status. It is now known that for children with 

typical hearing, multilingualism doesn’t slow language development, when language 

development is measured appropriately (De Houwer, Bornstein, & Putnick, 2013; 

Genesee, 2007; Genesee et al., 2004; Hoff et al., 2012). However, although the speech 

and language acquisition difficulties faced by children with hearing loss from 

multilingual environments has long been known (Fischgrund, 1982; Lerman, 1984) no 
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models have emerged that specifically describe the differences in psycholinguistic 

processing that they are challenged by.  

 There are few published studies of children with hearing loss who are 

multilingual users of spoken languages (see paper two of this thesis) and none of these 

studies investigated the psycholinguistic underpinnings of these children’s speech and 

language skills. While Stackhouse and Wells’ (1997) Speech Processing Model was 

designed to explain speech processing in general, it does not account for multilingual 

speech processing, especially at the level of semantic and syntactic processing. 

However, Genesee’s (1989) Dual Language System Hypothesis focuses on the 

psycholinguistic interaction between the languages known by an individual, especially 

at the semantic level. An earlier model of bilingual language development, the Unitary 

Language System Hypothesis (Volterra & Taeschner, 1978), proposed that individuals 

house all of their linguistic knowledge (of their two or more languages) within a single 

linguistic system. In this theory, linguistic knowledge is later differentiated into 

linguistic systems for each language (Paradis, Genesee, & Crago, 2011). In contrast, the 

Dual Language System Hypothesis posits that children construct separate linguistic 

systems for each of their languages from the outset and have separate vocabularies and 

syntactic representations for each language (Paradis et al., 2011). 

 While there is no research concerning the psycholinguistic development of 

multilingual children with hearing loss, McConkey Robbins et al. (2004) posited that 

many professionals working with these children and their families have been reluctant 

to recommend multilingual language development in the past due to the preconception 

that “a second oral language might surely confuse babies whose auditory and language 

learning systems were already compromised and would precipitate further delay in oral 

language acquisition of the primary language” (p. 758). Considering Stackhouse and 

Well’s (1997) Speech Processing Model this is a possibility, as difficulties 
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disambiguating auditory input could cause delays in speech and language acquisition. 

However, these difficulties with disambiguation occur regardless of whether one or 

more languages are being acquired. Contrary to this, Genesee’s (1989) Dual Language 

System Hypothesis would suggest that children acquiring two or more languages 

simultaneously would not necessarily have difficulties with disambiguating mental 

representations of these languages as each language would have its own separate mental 

representation. In fact, thorough reviews of research evidence have concluded that 

monolingual and multilingual children progress through language development 

milestones in fundamentally identical ways (De Houwer, 2009; Werker, Byers-

Heinlein, & Fennell, 2009). 

 

Understanding children’s language acquisition using sociolinguistic theories 

 Holmes (1992) stated that the aim of sociolinguistics is to “move towards a 

theory that provides a motivated account of the way language is used in a community, 

and of the choices people make when they use language” (p. 16). There are many ways 

in which these relationships and interactions can be observed and investigated, 

especially in terms of language choice (e.g., such as language use, variation, change, 

creation, switching, and planning) (Wardhaugh, 1998). Related to this thesis there are 

three areas of sociolinguistic theory that will be examined related to the language 

acquisition experiences of multilingual children with hearing loss. Firstly, 

sociolinguistic theories of language acquisition will be explored. Secondly, the role of 

language input from children’s social environment will be considered. Finally, family 

language policy and the impact this has on the language development of multilingual 

children with hearing loss will be discussed. It is important to note that there are no 

sociolinguistic theories that specifically related to the language environment or 

acquisition of oral multilingual children with hearing loss. More consideration has been 
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given in both the theoretical and research literature to multimodal children with hearing 

loss, which will be discussed here briefly.  

 Sociolinguistic theories of language acquisition emerged as a counterpoint to 

psycholinguistic theories that focused strongly on the importance of nature and/or 

nurture in language acquisition (Chapman, 2000). Psycholinguistic theories, such as 

Chomsky’s Universal Grammar (Cook & Newson, 2007), focus primarily on linguistic 

perspectives of language acquisition and the biological and innate foundations of 

language, ignoring the social context in which language acquisition occurred. In 

contrast to this, Halliday’s (1975) theory of language acquisition stresses the interactive 

nature of language acquisition where language is viewed in terms of the functions it is 

able to evoke, rather than the structures used (Fromkin, Rodman, Collins, & Blair, 

1990). In Halliday’s words, language development is a semiotic process where children 

learn how to mean and “simultaneously engage in learning language and learning 

through language” (Halliday, 1993, p. 93). Tomasello maintains the importance of 

psycholinguistic and biopsychological explanations of language acquisition (Tomasello, 

2009), but he also stresses “the most important social base of language acquisition 

[relies on the] social-pragmatic view of language and social learning” (Tomasello, 1992, 

p. 68). Thus, interactionist perspectives on language acquisition have emerged that 

consider language learning to be a function of children’s interactions with those in their 

social environment. The interactionist perspective stresses the importance of contextual 

linguistic input, interaction, conversational partners, and the amount and type of 

linguistic input children receive (Chapman, 2000). While there are no interactionist 

theories that specifically reference the language acquisition of multilingual children 

with hearing loss, auditory-verbal therapy, which promotes spoken language 

development for children with hearing loss, rests on principles of social interaction for 

language development (Lim & Simser, 2005).  Auditory-verbal therapy focuses on 
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auditory language learning “through interactions in play and everyday routines, parents, 

caregiver and therapists create a listening and language learning environment whereby 

listening becomes integrated into the total personality of the child” (Lim & Simser, 

2005, p. 309). However, the importance of the non-verbal environment in language 

learning in an interactionist view of language acquisition cannot be ignored. Much work 

by Tomasello has focused on the significant contribution of joint attention between a 

child and their caregiver to young children’s vocabulary acquisition (Barton & 

Tomasello, 1991; Gampe, Liebal, & Tomasello, 2012). 

 The importance of caregiver language use and language choice in children’s 

sociolinguistic environment has been supported in work by researchers such as De 

Houwer who found that patterns of caregiver language input are important for which 

language or languages their children will use (De Houwer, 2006, 2007, 2011). Romaine 

(1989) provided a well quoted nomenclature for describing the sociolinguistic 

environment in which children who may become multilingual acquire language, 

focusing on caregiver and community language use. She described six scenarios 

containing different combinations of caregiver language use and competence and 

community language use that included: one person - one language, non-dominant home 

language with community support, non-dominant home language without community 

support, double non-dominant home language without community support, non-native 

parents, and mixed languages. De Houwer has investigated this in several studies, 

particularly focusing on the experiences of young hearing children from bilingual 

families in Flanders. Her research has indicated that children growing up in families 

where two languages are spoken will invariably become competent users of the majority 

language, that is the language most commonly spoken in the wider community (e.g., De 

Houwer, 2007). In her 2007 paper, De Houwer described the sociolinguistic condition 

best associated with supporting childhood multilingual language acquisition. Children 
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had more chance of becoming multilingual if both caregivers used the minority 

language at home and only one caregiver able to speak the majority language. The 

critical difference was related to whether the caregivers were able to speak the majority 

language. If caregivers were able to speak the majority language, then the children were 

less likely to also learn to speak the minority language. 

 While Romaine’s (1989) descriptions are comprehensive in terms of the range of 

options for multilingual language acquisition that they present, they do not allow for 

caregiver or child code-switching and code-mixing, both of which are important and 

frequent habits of multilingual people. Romaine’s description also makes assumptions 

that children do not have language interactions outside of the immediate family or larger 

community. For example, it is unable to account for linguistic input from children’s 

grandparents and extended family, which may also affect the languages children acquire 

(Verdon, McLeod, & Winsler, 2013). Further, it assumes that each condition for 

language acquisition is discrete, without overlap between conditions and without the 

children or their caregivers moving between conditions. Romaine’s (1989) description 

also does not account to the quantity or frequency of linguistic input that children 

receive in each language. For example, Hoff (2012) found that variations in multilingual 

children’s vocabulary size were due to the amount of linguistic input they had received 

in each language. 

 A more simplistic, but more comprehensive model was proposed by Paradis, 

Genesee and Crago (2011) who described four sociolinguistic environments in which 

children may learn to be multilingual. In this model, children are exposed to either a 

majority or a minority ethnolinguistic environment, and whether children learn 

languages simultaneously or sequentially. This model is able to describe nearly all 

environments for children’s multilingual language acquisition, as well as describing a 

number of the parameters along which definitions of multilingualism may vary. 
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Additionally, this model considers subtractive multilingualism and does not preclude 

the occurrence of code-switching and code-mixing. Similarly to Romaine’s (1989) 

model, Paradis, Genesee, and Crago’s (2011) model does not account for frequency of 

linguistic input each language that children are acquiring. The model proposed by 

Paradis, Genesee, and Crago (2011), in a broad sense, is also able to describe children 

who are multimodal and acquiring a sign language (or a signed communication system) 

as a minority language, either simultaneously or sequentially. 

 No model exists which explicitly describes the complex sociolinguistic 

environment of children with hearing loss who are acquiring a sign language or signed 

communication system. Further, models are also not present that describe bimodal 

multilingual children and adults. The coexistence of signed and spoken communication 

within individuals and communities creates a rich sociolinguistic environment that 

involves code mixing, code switching, code blending, and language contact depending 

on factors which include the social and linguistic environments, the interlocutor, each 

participants individual linguistic profile, and the topic of discussion (Ann, 2001; 

Emmorey, Borinstein, & Thompson, 2005; T. Johnston & Schembri, 2007; Valli, Lucas, 

& Mulrooney, 2005). A rudimentary model of the interaction between American Sign 

Language and English was proposed by Baker-Shenk and Cokely (1991). In this model 

American Sign Language (ASL) and English represented the two extremes, with Pidgin 

Sign English placed at the mid-point. On either side of Pidgin Sign English, the signing 

transitions to more reflect the structure of ASL or English. While this model is clear, it 

is simplistic and lacks specificity, particularly in not accounting for the many forms of 

sign communication that have been developed and used to provide visual 

representations of English language for deaf learners. A revision of this model by 

Stringham (2012) starts with the same ASL/English endpoints as Baker-Shenk and 

Cokely (1991), but incorporates contrived signing systems such as Signed English, 
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Linguistics of Visual English, and Cued Speech with the more naturally occurring 

Conceptually Accurate Signed English (Pidgin Signed English) and Sign Supported 

Speech. While these models provide a sociolinguistic lens on the forms of signed 

communication when sign languages and spoken languages are in contact, they do not 

provide any insight into broader issues of interest in multilingual sociolinguistics 

described in the literature on spoken languages. 

Caregivers of children growing up in multilingual environments make decisions 

about the language they will speak with their children, regardless of their hearing status. 

Within sociolinguistics, the investigation of family language policy and practice has 

been less investigated than other areas (Wei, 2012) and is practically non-existent in 

relation to children with hearing loss and their families. The creation and 

implementation of family language policies have been the focus of recent literature on 

this topic, although none has addressed families of children with hearing loss. Curdt-

Christiansen (2009) defines family language policy as “a deliberate attempt at practicing 

a particular language use pattern and particular literacy practices within home domains 

and among family members” (p. 352). In a review of core issues in the field of family 

language policy Schwartz (2010) identified family structure, caregiver education and 

acculturation, family cohesiveness, and emotional relations as key factors influencing 

the creation and success of a family language policy. Creation of a family language 

policy, whether it is explicit or implicit, may relate to the families’ linguistic “ideas, 

value, beliefs, attitudes, prejudices, myths, religious structures, and other cultural 

“baggage” that speakers bring to their dealings with language from their culture” 

(Schiffman, 2006, p. 112). Across studies caregivers express a desire for their children, 

above all, to be competent in the language of the wider community to give them greater 

opportunity for educational and vocational success (Bird, Lamond, & Holden, 2012; 

Curdt-Christiansen, 2009; Kirsch, 2012; Ó hlfearnáina, 2007; Steinberg et al., 2003). 
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Tannenbaum (2011) explained that family language policies need not be as deliberate 

and explicit but may be implicit, unconscious, and fluid, as caregivers can react to the 

emerging competence of their children in each language by re-evaluating the effect of 

the current language policy (Schwartz & Moin, 2012; Tannenbaum, 2011). 

 

Context of the Doctoral Research 

This doctoral research was conducted in Australia and data used within this 

research described children and families who were participants in the Longitudinal 

Outcomes of Children with Hearing Impairment (LOCHI) study. The location and the 

purpose of the LOCHI study were both important for the researcher’s ability to explore 

objectives related to cultural and linguistic diversity and caregiver decision-making 

about communication mode and languages use for children with hearing loss. 

 

Cultural and Linguistic Diversity in Australia 

 The cultural and linguistic diversity of children with hearing loss and their 

caregivers may be related to the community in which they live. It is difficult to compare 

population data describing language use across nations because the questions used to 

collect census data vary from country to country. The most recent Australian census 

data indicated that 76.8% of people spoke only English at home and two or more 

languages were used in 20.4% of households (Australian Bureau of Statistics, 2012). 

Similarly, 80% of people in the United States spoke only English at home, based on 

2007 census data (Shin & Kominski, 2010). In England and Wales, 92.3% of people 

reported that English was their main language (or Welsh or English for residents of 

Wales). 

 Within countries dominated by English speakers, there is great variation in the 

dominance of different languages other than English. In Australia there is no single 
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dominant language other than English, with 1.6% of people using Mandarin at home, 

followed by Italian (1.4%), Arabic (1.3%), Cantonese (1.2%), and Greek (1.2%) 

(Australian Bureau of Statistics, 2012). This contrasts to the United States where there 

is a dominant language other than English. Spanish is used at home by 12.3% of people, 

3.5% use Indo-European languages, 3.0% use Asian and Pacific Island languages, and 

0.8% use other languages (Shin & Kominski, 2010). In contrast, in England and Wales 

the frequency of use of the most reported main languages, after English, was much 

lower than in Australia: Polish (1%), Punjabi (0.5%), and Urdu (0.5%) (Office for 

National Statistics, 2013). By way of contrast, 17.5% of Canadians reported being able 

to converse in both French and English, with the majority reporting English as their 

mother tongue (57.8%), followed by French (21.7%), and then other languages (20.6%) 

(Statistics Canada, 2012). Additionally, the most frequently reported “other” mother 

tongues were Tagalog, Mandarin, Arabic, and Hindi. Thus, there are differences in both 

the rates and types of cultural and linguistic diversity in different countries. 

 There are currently no reports of the cultural and linguistic diversity of 

Australian children with hearing loss, and this is likely to be very different from reports 

from other countries. The Annual Surveys of Deaf and Hard-of-Hearing Children and 

Youth in the United States have collected information about the languages used by 

children, based on reports by teachers. It has been reported that English language 

learners constituted 24% (6,868 of 22,388) of the children surveyed in the United States 

(Gallaudet Research Institute, 2008). In the Gallaudet report published in 2011 about 

students in the 2007-2008 academic year, the languages other than English (LOTEs) 

that were used in children’s homes were Spanish, Arabic, Filipino/Tagalog, Chinese, 

Vietnamese, Korean, Russian, and Hmong/Miao. However, the most recent survey, 

based on the 2009-2010 academic year, considered only the use of English (80.9%), 

Spanish (17.2%), American Sign Language (14.5%), or other language (7.6%) in the 
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children’s homes and this question was completed for only 21.2% (8,001 of 37,282) of 

the children (Gallaudet Research Institute, 2011). In a recent review, Mahon et al. 

(2011) reported the languages spoken by 147 children with cochlear implants in one 

centre in London. They found that 28% of children were from families that used English 

as an additional language with, 15 different languages reported. The most frequently 

reported languages were Urdu, Bengali, Punjabi, and Tamil. Given that the languages 

with greatest prevalence within the Australian population differ from those in the 

United States and England, the languages spoken by Australian children with hearing 

loss are also likely to differ. 

 

The Longitudinal Outcomes of Children with Hearing Impairment 

 The Longitudinal Outcomes of Children with Hearing Impairment (LOCHI) 

study is a prospective, longitudinal, population-based study investigating the outcomes 

of over 400 children with permanent hearing loss, and the factors associated with 

variance in children’s outcomes. The LOCHI study has two aims relevant to this 

doctoral research. Firstly, the LOCHI study aims to describe the speech, language, 

reading, functional, auditory, and academic outcomes of children who were identified 

with hearing loss at different ages. Secondly, it aims to identify factors that affect the 

outcomes of children with hearing loss, including hearing loss aetiology, intervention, 

amplification characteristics, and child- and family-related factors. The LOCHI study 

adds to previous research about the outcomes of children with hearing loss, through 

drawing on a population sample of participants, including more participants than in 

previous studies of this type; including participants from different intervention 

programs; monitoring development over longer periods; increasing the breadth of 

outcomes being assessed; and not excluding participants who are often excluded from 

other studies (e.g., children who use sign, children who are multilingual or do not use 
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the majority language as their first or main language, children with additional needs, 

and children with a range of abilities). Participants in the LOCHI study are assessed at 

fixed intervals: 6 and 12 months after hearing aids are fitted, 6 and 12 months after 

cochlear implant switch-on (if applicable), and at 3, 5, and 9 years of age. At each of 

these points, children’s development is assessed through a combination of direct 

assessment and caregiver and teacher report. In February 2013 the children participating 

in the LOCHI study were aged between 5;1 and 9;10, and it is hoped that participants 

can be followed until they are 25 years of age. 

 Australia is in a unique position to undertake the LOCHI study for a number of 

reasons. In countries such as the United States, children are assessed and fitted by 

different hearing service providers and are reliant on private health insurance for the 

purchase and replacement of hearing aids and cochlear implants. In contrast, Australia 

has a single provider of hearing services that entitles children and young adults under 

the age of 26 years to audiological testing, management, hearing aids, batteries, device 

repair and replacement and assistive devices for an annual fee of $26.25. Cochlear 

implantation, habilitation and devices are also funded through health care schemes in 

Australia. This means that all Australian children have equitable access to audiological 

services and devices, and that consistent assessments, devices and fitting protocols are 

used. As mentioned previously, a broad range of languages are spoken within Australia, 

with no dominant language other than English. This linguistic diversity is captured 

within the participants of the LOCHI study, with caregivers representing over 40 

cultural and linguistic backgrounds. 

 The location and timing of the LOCHI study are crucial for achieving its aim of 

comparing the outcomes of children whose hearing loss was identified at different ages. 

Investigation of children in the three largest states in Australia (New South Wales, 

Victoria, and Queensland) allowed for the recruitment of approximately equal numbers 
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of children identified with hearing loss at birth and at later ages. This was a result of 

staggered start dates on universal newborn hearing screening programs and different roll 

out rates between New South Wales, Victoria and Queensland. 

 

Research Objectives 

Objective One: To investigate outcomes for children with hearing loss, including 

examination of factors relevant to the outcomes of children who use languages other 

than English. 

Objective Two: To investigate the use of different communication modes and 

languages in young Australian children with hearing loss and their families. 

Objective Three: To explore relationships between the characteristics of Australian 

children with hearing loss and their families, and the communication modes and 

languages they use. 

Objective Four: To describe the factors that Australian caregivers consider important 

in their decision-making regarding communication mode and language use for their 

children with hearing loss. 

 

 A series of reviews and research studies was undertaken for the purpose of 

accomplishing these objectives (see Table I). The results of these reviews and studies 

have been published or submitted for publication in six journals. In the doctoral 

research that follows, each paper is presented as a distinct, stand-alone study. The 

journals to which these papers were submitted had different requirements in terms of the 

styles, terminology, spelling, and referencing to be used. These differences are reflected 

in the manuscripts presented in this thesis. 
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Table I 

Summary of paper objectives, aims and methods 

Note. *Paper seven is presented in Appendix A. 

 Paper Objective addressed Aim Method 

1 2 3 4 

Part Two 1     To present an overview of children with hearing 

loss in an Australian context 

Literature review 

 2     To review factors influencing the speech and 

language outcomes of children with hearing loss 

using languages other the English and children 

who are multilingual 

Systematic literature review  

(117 studies) 

Part Three 3     To investigate the communication modes and 

languages used by young Australian children with 

hearing loss and their caregivers 

Quantitative analysis of questionnaire data using 

descriptive statistics  

(406 children and 792 caregivers) 

 4     To investigate the relationship between different 

child and caregiver characteristics, and the use of 

different communication modes and spoken 

languages 

Quantitative analysis of questionnaire data using 

Chi-Square Automatic Interaction Detector 

(CHAID) analysis  

(406 children and 792 caregivers) 

Part Four 5     To explore the factors caregivers selected as being 

important to their decision-making concerning 

communication mode and language use 

Quantitative analysis of questionnaire data using 

principal components factor analyses and 

frequency analysis  

(177 caregivers) 

 6     To explore the influences caregivers felt were 

important in their decision-making about 

communication mode and language use 

Qualitative analysis of free-field questionnaire 

responses using thematic analysis  

(177 caregivers) 

Appendix 7*     To describe speech and sign transcription methods 

for bimodal children with hearing loss 

Transcription of the speech and sign of children 

with hearing loss 

(3 children) 
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 The doctoral candidate has been employed as a research speech pathologist with 

the LOCHI study since August 2006. This doctoral research draws from and adds to the 

data being collected through the LOCHI study (see Table II). As part of the LOCHI 

study, researchers recruited and assessed children with hearing loss who used a variety 

of communication modes and came from a variety of language backgrounds. Data 

available through the LOCHI study were analysed in this doctoral research to 

investigate research objectives two and three (however, part of this doctoral research 

involved identification and recovery of missing data in order to complete the doctoral 

research). Additional data collection was undertaken, utilising the LOCHI cohort, to 

address research objective four.  

 

Table II 

Sources of data included in this doctoral research 

Note. *Paper seven is presented in Appendix A. 

 

Research Paradigm 

 Research paradigms are the plans and procedures that researchers employ to 

collect, analyse, and interpret data (Cresswell, 2009). Three different research methods 

were used to address the four objectives of this doctoral research: (a) reviews of 

published research, (b) research studies using a quantitative method, and (c) research 

studies using a qualitative method. The purpose, procedures, and steps taken to ensure 

the reliability and validity of research findings are described for each research method. 

Paper 

number 

Literature review Data collected through 

the LOCHI study 

Data collected in 

addition to the LOCHI 

study (using LOCHI 

study participants) 

1    

2    

3    

4    

5    

6    

  7*    
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Literature Review 

 The review of published literature was an important component in responding to 

each research objective; however, since it was the only method used to address the first 

research objective, the methodologies employed in papers one and two are the focus 

here. The purpose of conducting and publishing the literature reviews in papers one and 

two was to convey information in a form accessible to an audience of people who were 

not experienced in the field of paediatric hearing loss (papers one and two) and/or who 

were interested in children with hearing loss acquiring languages other than English 

(paper two). Whereas paper one used a very broad and introductory view of research 

literature, paper two used a methodological plan to present a systematic review of the 

literature. 

 The continual growth in the demand for evidence-based practice in health and 

education means that systematic reviews are increasingly being carried out to help 

clinicians, educators, service providers, and policy-makers to make informed decisions 

(Marshall, Goldbart, Pickstone, & Roulstone, 2011). Many sources were consulted for 

methodological guidance when designing and carrying out the systematic review (e.g., 

Dennis & Abbott, 2006; Marshall et al., 2011; Meline, 1997; Moja et al., 2005; Owens, 

Baez, & Tillman, 2006; Oxman, 1994; Schwartz & Wilson, 2006). The method and 

rigor employed was similar to that required for Cochrane systematic reviews (Higgins 

& Green, 2011). The method used (described in paper two) reflected the purpose of the 

review, the topic area under review, and the intended audience of the review. Attention 

was paid to transparency and repeatability of the search and to the application of 

appropriate criteria for study inclusion and exclusion.  

 A potentially significant bias was introduced into the methodology of the 

systematic review by including only studies with the full text available in English 
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(Lipsey & Wilson, 2001). This is an important methodological concern, especially 

given that the purpose of the review was to examine children’s outcomes in languages 

other than English. However, the goal of the review was to examine literature accessible 

to the majority of clinicians and educators, and the majority of scientific scholarly 

publications are presented in English (Meneghini & Packer, 2007). Research published 

in languages other than English is generally less available and harder to access, unless 

the reader is literate in the language of publication. With increasing sophistication of 

translation software, eventually papers published in languages other than English may 

be accessible to a greater audience. 

 The quality of studies included in the systematic review was evaluated in terms 

of their design, clarity of purpose, participation rates, participant selection methods, 

sample bias, assessment and analysis appropriateness, blinding and reliability. Studies 

of lower quality that met the inclusion criteria were not excluded; however, the quality 

of studies included in the systematic review was analysed and discussed. The purpose of 

this was to alert the audience to common issues related to the quality of research in this 

genre and also to educate the audience as to the types of question regarding research 

quality that they should consider when reading the literature. 

 

Quantitative Methods 

 Research objectives two and three (papers three and four) were investigated 

using surveys that elicited information from caregivers and educators of young children 

with hearing loss. Research objective four (paper five) was also partly investigated 

using information obtained via a questionnaire completed by children’s caregivers. The 

data analysed in papers three and four had been collected through the LOCHI study. 

Missing data were identified and children’s caregivers were contacted to obtain as much 

of the missing information as possible. The questionnaire data analysed in paper five 
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were obtained from a questionnaire designed specifically for the purpose of this 

doctoral research. Steps were taken to design and distribute the questionnaire in line 

with methods identified by Edwards et al. (2002) that maximised participant responses. 

The methods used were printing the questionnaire in colour, supplying stamped reply-

paid envelopes, and issuing the questionnaire from a non-profit organisation (jointly 

between a government research organisation and a university). 

 As this doctoral research represents an initial investigation of the issues related 

to communication mode and language use, the statistical analysis methods employed 

were descriptive and exploratory in nature. The purpose of paper three was to describe 

the communication mode and language use of the population-based sample of children 

with hearing loss and their caregivers. As the majority of the analysis was concerned 

with describing the frequency of single, discrete variables, percentages were the main 

measure used to describe these data. Cross-tabulations with Chi-square statistics were 

used to compare distributions of variables. Student’s t-tests were computed to compare 

mean differences between data collected in this doctoral research and population data 

obtained from other sources. In all cases, suitable protection against the increased 

probability of a Type I error was employed. 

 The purpose of paper four was to examine relationships between multiple 

discrete variables in a data set. Cross-tabulation and Chi-square statistics were 

appropriate to use in this context and Chi-Square Automatic Interaction Detector 

(CHAID) analyses were used. CHAID analyses were the most appropriate statistical 

measure to be used in this context for three reasons. Firstly, CHAID analyses were an 

appropriate way of investigating the research question, which was to examine 

demographic influences on children’s communication mode and use of spoken 

languages other than English. Secondly, the categorical/ordinal nature of the data and 

the skewed distribution of data points within variables meant that non-parametric 
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statistics were appropriate. This precluded the use of multiple regression. Thirdly, 

calculation of individual Chi-square statistics is impractical due to the large numbers of 

variables being investigated in each analysis and the increased risk of Type I errors that 

conducting analyses in this way invites. CHAID analyses provided a parsimonious 

approach to the problem as it automatically determines the variable that best partitions 

the data, in relation to the dependent variable, and then the next variable that best 

partitions the data according to that variable, and so on (Kass, 1980). For example, 

analysis of associations between child and caregiver characteristics and the 

communication mode children used at home involved looking for associations between 

the dependent variable (child communication mode at home) and 22 independent 

variables. Of these 22 independent variables, the one which best partitioned the 

dependent variable was female caregiver’s communication mode at home. This process 

continued until the data could not be partitioned further in a significant way. 

Partitioning of the data in this way creates a tree diagram that expresses the associations 

between the variables analysed. All CHAID analyses used a Bonferroni adjustment to 

the probability level to protect against chance significant splits, given the large number 

of cross-tabulations. 

 The purpose of paper five was to identify patterns in the variables that caregivers 

considered important, or not important, in their decision-making about communication 

mode and language use for their children with hearing loss. Where sufficient data 

responses were available for analysis, exploratory principal components factor analyses 

(PCFA) were computed. PCFA was an appropriate statistical analysis in this context 

due to the purpose of the investigation, the amount of data being analysed, and the 

nature of the data being analysed. The purpose of the investigation was to better 

understand caregiver decision-making and PCFA allowed caregivers’ responses to a 

large number of individual items to be parsimoniously gathered into interpretable scales 
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(Pallant, 2011). The purpose of this investigation was also exploratory and not able to 

be based on previous analysis of similar items, making exploratory factor analysis 

methods (such as PCFA) preferable to confirmatory factor analysis methods. The nature 

of the data being analysed meant that no analyses could be performed beyond PCFA. 

Reliability analyses were computed for the interpretable factors. However the scales 

were highly skewed making multivariate analysis of variance (MANOVA) and multiple 

regression analyses inappropriate. As well as PCFA procedure, frequency analyses were 

used to examine which factors were most commonly reported to be important, and 

unimportant, in caregivers’ decision-making. In papers three, four, and five, measures 

of central tendency, variability and percentages were used to describe participant 

characteristics. 

 

Qualitative Methods 

 The fourth research objective was also addressed through qualitative research 

analysis of questionnaire data (paper six). The purpose of paper six was to investigate 

caregivers’ ideas about influences on their decision-making with regard to 

communication mode and language use, without the structure imposed by the rating 

scale that was analysed in paper five. The sampling method utilised in paper six was 

maximum variation sampling, which is based on the premise that “any common patterns 

that emerge from great variation are of particular interest and value” (Patton, 1990, p. 

172). Maximum variation sampling is of particular relevance given the great variation in 

characteristics of the cohort of children and caregivers, such as degree of hearing loss, 

education level, and cultural and linguistic background. Some of these characteristics 

may have been central in shaping caregivers’ decision-making about communication 

mode and language use. Thus, the significance of themes identified in the data drew 

strength from the heterogeneity of these participants.  
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 Data analysis in paper six was approached using inductive thematic analysis. 

Inductive thematic analysis was the most appropriate method to use given the purpose 

of this analysis and the type of data being examined (see Table III for comparison 

qualitative analysis frameworks). Inductive thematic analysis allowed for themes to 

emerge organically from within the data, rather than a pre-defined framework being 

imposed on interpretation of the data (Braun & Clarke, 2006). Methods outlined by 

Braun and Clarke (2006) were followed in the preparation, coding, and reviewing of 

data, as well as in identifying and defining the themes. In addition to this initial 

analysis, analyst triangulation (Patton, 1999) and coding reliability (Krathwohl, 1998) 

were undertaken to enhance the credibility and quality of the analysis. Quality in data 

analysis was monitored using Tracy’s (2010) criteria for excellent qualitative research: 

worthy topic, rich rigour, sincerity, credibility, resonance, significant contribution, 

ethical, and meaningful coherence. Examining research objective four using both 

qualitative and quantitative analysis for the same cohort of participants created method 

triangulation (Patton, 1999), and provided an additional check to the credibility of these 

research findings. 
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Table III 

Qualitative investigation methods and techniques considered for use in Paper Six  

Qualitative 

method 

Purpose* Principle data type 

or investigation 

technique* 

Appropriateness to 

the current 

investigation 

Biographical 

study 

To document a 

person’s life or a 

period within a 

person’s life 

Multiple techniques Purpose not aligned 

with the current 

investigation 

Case study To investigate an 

individual, group or 

institution within 

strict limits 

Purposeful 

selection of cases 

which as observed 

or interviewed  

Purpose and data 

type not aligned 

with the current 

investigation 

Conversation or 

Discourse 

analysis 

To explore how 

interlocutors 

communicate and 

interact, both verbally 

and non-verbally 

Observation of 

interpersonal 

communication 

(spoken or written) 

Purpose and data 

type not aligned 

with the current 

investigation 

Ethnographic 

study 

To understand the 

complexities of a 

social or cultural 

system or group 

Long-term 

sustained 

engagement, 

observation, 

interview, multiple 

techniques 

Purpose not aligned 

with the current 

investigation 

Grounded theory To generate theory 

from data 

Multiple techniques Purpose not aligned 

with the current 

investigation 

Inductive 

thematic analysis 

To develop a 

framework of 

underlying 

experiences or 

processes 

Textual data Aligned with the 

purpose and data for 

the current 

investigation 

Phenomenological 

studies 

To understand the 

lived experiences and 

outlook of a small 

number of people 

In-depth, 

exploratory 

interviews and 

engagement 

Data type and 

techniques not 

appropriate for 

current investigation 

Socio-

communication 

studies 

To understand a 

phenomenon through 

intensive study of a 

specific instance 

Multiple techniques Purpose not aligned 

with the current 

investigation 

Note. * Information included in this table was drawn from Braun and Clarke (2006); 

Damico and Simmons-Mackie (2003); Davidson and McAllister (2002); Hammer 

(2011); Rossman and Rallis (2011); Tetnowski and Franklin (2003); Thomas (2006). 
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 Positioning of Self in the Research 

 I am an Australian speech pathologist with clinical and research experience 

working with children with hearing loss and their families. As a clinician, I have 

worked with children with hearing loss in early intervention, preschool, primary school, 

and secondary school settings in Australia. My clinical expertise has been informed 

particularly by working with children with hearing loss who use sign and have 

additional challenges. I am a qualified Auslan interpreter and have worked in tertiary 

settings teaching sign language linguistics, Australian Sign Language (Auslan), and 

audiology. My primary research experience arose through working as a research speech 

pathologist as part of the LOCHI study between 2006 and 2013. Working as both 

clinician and researcher, I was constantly aware of the many difficulties faced by 

children, caregivers, clinicians, and educators. This was especially evident when:  

 decisions about communication were complex,  

 the desired communication method did not lead to outcomes that were satisfactory 

for the child, the caregivers, and/or the professionals working with them,  

 caregivers received conflicting accounts of which communication methods were 

best for their child and their family, and  

 professionals had to support caregivers to make difficult choices for their children 

that were both informed and realistic. 

 Thus, as a clinician, a researcher, and an interpreter, I have grappled with the 

consequences of decisions about communication made for and by children, young 

people, and adults with hearing loss. 

 As a speech pathologist I have worked with the caregivers of young children 

with hearing loss to support their decision-making about communication, language, and 

education choices for their children. This has included caregivers with and without 
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hearing loss who had chosen to develop speech, or sign, or both with their children. 

These decisions were even more difficult in situations when: 

 children were from multilingual backgrounds,  

 children had disabilities in addition to hearing loss,  

 children had no prospect of developing language through audition, 

 children did not meet speech and language milestones as expected, and  

 caregivers had limited understanding and resources to cope with the decisions they 

were required to make.  

 Before working as a research assistant on the LOCHI study, I worked for a 

number of years with children and young people with hearing loss in a sign-bilingual 

(bilingual-bicultural) school program for children aged 3 to 16 years. In this role I 

became increasingly aware that the consequences of early decisions about 

communication were far-reaching. Furthermore, through working with the caregivers of 

these children and young people I realised that many still had difficulty accepting the 

choices that they felt were made by others (e.g., professionals) about their child’s 

communication. Working as an educator, an interpreter, and through participating in the 

Deaf community, I also met many adults with hearing loss who had strong opinions 

about the decisions their parents had made for them. These opinions were especially 

strong in regard to communication, and the impact they felt it had had through their 

entire lives. As well, evidence of the impact of different communication options on 

children’s development, particularly for multilingual children, was scarce and 

confusing, and what little good-quality evidence there was could not be directly 

translated to the context in which I practised. I constantly felt perplexed reading 

research papers that explained that children who signed had poor language outcomes, 

when faced with the daily reality of children who would be unable to communicate at 

all if they did not use sign.  
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 More recently, working as a researcher on the LOCHI study, I was regularly in 

contact with the families of children who were grappling with decisions about 

communication, or the consequences of previous decisions about communication. The 

longitudinal nature of the LOCHI study meant that I was able to follow these same 

children and caregivers over the past seven years, observing changes in their approaches 

to communication, and speaking with caregivers about the ongoing choices and 

challenges they faced. 

 My experiences as a clinician, a researcher, an interpreter, an educator, and as a 

participant in the Deaf community have helped me to solidify my perspective of hearing 

loss. This perspective acknowledges the medical definition of hearing loss as an 

impairment, but more strongly focuses on a social view of disability, where disability is 

conceptualised as a disadvantage created through the interaction of an individual’s traits 

and the individual’s environment (Samaha, 2007). It is these experiences and beliefs 

that have motivated my doctoral research, which is primarily concerned with increasing 

understanding of communication mode and language use in children with hearing loss 

and their families. 
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 Introduction to Part Two  

 

 In Part two of this thesis, two literature reviews are presented (papers one and 

two) to introduce information and concepts that were important in the research studies 

presented in Parts three and four. 

 Paper one (Crowe, 2012) provides an overview and update on hearing loss, 

particularly for the Australian context. The intended audience for this paper is educators 

and clinicians with little or no prior experience working with children with hearing loss; 

it will be published in an Australian special education journal. This paper provides 

readers with an introduction to terminology describing hearing loss, developments in 

the diagnosis and treatment of hearing loss, communication choices and outcomes for 

children with hearing loss, and intervention and education options for these children. 

 Paper two (Crowe & McLeod, in press) is a systematic review of literature that 

describes the speech and language outcomes of children with hearing loss who use 

spoken languages other than English. This paper also focuses on literature describing 

children with hearing loss who use more than one spoken language (i.e., who are 

multilingual). Languages other than English are the focus of this paper for two reasons. 

Firstly, as the purpose of this doctoral research is to investigate which spoken languages 

are used by children with hearing loss in an Australian context, it is important to 

consider what is known about speech and language development in languages other 

than English. Secondly, focusing on languages other than English provides the 

opportunity to create a resource where clinicians and educators working with children 

who speak languages other than English can access research about the development of 

speech and language for children with hearing loss in those languages.  

 The scope of this systematic review was to consider studies published between 

2000 and 2011, and 177 studies were included. Since this systematic review was 
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completed, 17 additional studies were published in 2012 that met the selection criteria. 

Although these studies were not included in paper two, they are detailed in Table IV for 

completeness.  
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Table IV 

Summary of studies published in 2012 and 2013 that describe the outcomes of children with hearing loss using languages other than English 

Authors/ 

Year 

Sample of children 

with hearing loss 

Devices and 

outcomes  

Research design Key findings 

Amirsalari, 

Ajallouyean et 

al. (2012) 

366 Persian speaking 

children aged between 

0;6 and 22;0 

CI 

Speech intelligibility 

Prospective cohort Children with Waardenburg syndrome had less 

intelligible speech than children without 

Waardenburg syndrome. 

Amirsalari, 

Yousefi et al. 

(2012) 

262 Persian speaking 

children aged between 1 

and 9 years 

CI 

Speech intelligibility 

Prospective cohort Children with and without delayed motor 

development performed similarly on speech 

intelligibility tests after cochlear implantation. 

Asker-Árnason 

et al. (2012) 

20 Swedish speaking 

children aged between 

10 and 18 years 

HA 

Language 

Cross-sectional Children with hearing loss used less diverse 

language structures than their hearing peers in 

spoken narratives. Children with more severe 

hearing losses included a higher proportion of 

content words in spoken narratives than children 

with less severe hearing losses. 

Boons et al. 

(2012) 

288 Dutch speaking 

children aged less than 

8 years 

CI 

Language 

Retrospective cohort Better language outcomes were associated with 

implantation before 2 years of age, bilateral hearing 

devices, monolingualism, parent involvement, and 

use of oral communication. 

Caselli, Rinaldi, 

Varuzza, 

Giuliani, and 

Burdo (2012) 

17 Italian speaking 

children aged between 

3;8 and 5;5 

CI 

Language 

Prospective cohort Following implant switch-on, children with cochlear 

implants developed language at the same rate as 

typically hearing children. 

Colletti, 

Mandala, and 

Colletti (2012) 

45 Italian speaking 

children aged between 4 

and 6 years 

CI 

Speech production 

Language 

Prospective cohort Age of implantation was related to differences in 

children’s speech and language outcomes. 
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Authors/ 

Year 

Sample of children 

with hearing loss 

Devices and 

outcomes  

Research design Key findings 

Fujiyoshi et al. 

(2012) 

171 Japanese speaking 

children aged between 4 

and 12 years 

HA and CI 

Language 

Cross-sectional Children with hearing loss continued to show 

difficulty with Japanese grammatical structures 

when they were 12-years-old. 

Hassanzadeh 

(2012) 

7 Persian speaking 

children aged between 

4;3 and 12;9 

CI 

Speech intelligibility 

Language 

Retrospective cohort Children with cochlear implants who had Deaf 

parents outperformed those with hearing parents. 

Iwasaki et al. 

(2012) 

190 Japanese speaking 

children aged between 4 

and 12 years 

CI 

Language 

Prospective cohort Earlier implanted children had better outcomes than 

later implanted children in terms of expressive 

vocabulary and syntax. 

Kasai, 

Fukushima, 

Omori, Sugaya, 

and Ojima 

(2012) 

319 Japanese speaking 

children aged between 4 

and 10 years 

Not specified 

Language 

Cross-sectional The fitting of hearing aids before 6 months of age 

was associated with better language development. 

May-Mederake 

(2012a) 

15 German speaking 

children aged between 

2;0 and 3;9 

CI 

Language 

Prospective cohort Cochlear implant switch-on before 2 years of age 

was associated with typical language skills 2 years 

after implantation. 

May-Mederake 

(2012b) 

28 German speaking 

children aged between 

2;11 and 8;4 

CI 

Language 

Prospective cohort Earlier cochlear implantation was associated with 

better speech and language development.  

Most, Ingber, 

and Heled-

Ariam (2012) 

64 Hebrew speaking 

children aged between 4 

and 7 years 

HA and CI 

Speech intelligibility 

Cross-sectional Speech intelligibility and social competence were 

related in children in group inclusion and individual 

inclusion education settings. 
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Authors/ 

Year 

Sample of children 

with hearing loss 

Devices and 

outcomes  

Research design Key findings 

Sugaya et al. 

(2012) 

268 Japanese speaking 

children aged between 4 

and 12 years 

HA and CI 

Language 

Prospective cohort Children with intermediate language abilities had 

relatively poor academic performance. 

Yamazaki et al. 

(2012) 

150 Japanese speaking 

children (age not 

specified)  

CI 

Language 

Retrospective cohort Children with congenital cytomegalovirus (CMV) 

performed more poorly on language measures after 

implantation than children without CMV. 

Youm et al. 

(2013) 

28 Korean speaking 

children (age not 

specified) 

CI 

Speech production 

Retrospective cohort Improvements were observed in the speech 

production of children with intellectual disability 

who used cochlear implants. 

Zhou, Chen, 

Shi, Wu, and 

Yin (2012) 

44 Chinese children 

(age not specified) 

CI 

Speech intelligibility 

Prospective cohort Implantation technique was not associated with 

differences in speech intelligibility outcomes. 
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Conclusion to Part Two 

 

 The research objective addressed in Part two was to investigate outcomes for 

children with hearing loss, including factors that influenced the outcomes of children 

who used languages other than English. This research objective was approached 

through papers one and two, which were written for different audiences and had 

different purposes. Within the reviewed literature, children with hearing loss often were 

described as having language, speech production, speech intelligibility, and lexical tone 

development outcomes that were poorer than those of their hearing peers. There was 

considerable variation across studies; however, not only in the languages investigated, 

but also in the outcomes assessed, the methods of assessment, the characteristics of the 

children, and the factors that were investigated to identify influences in variations in 

outcomes. 

 Paper one (Crowe, 2012) was directed towards educators with limited knowledge 

of hearing loss or experience working with children with hearing loss. This paper was 

published in a practitioner-oriented Australian special education journal and focused on 

explaining hearing loss in an easily accessible and non-confronting manner. Information 

presented that described the outcomes of children with hearing loss focused on English-

speaking children, as English outcomes are relevant for the majority of children with 

hearing loss in Australia (Crowe, McLeod, & Ching, 2012). Outcomes and factors that 

might be related to better and poorer outcomes for children with hearing loss were 

mentioned but not emphasised. 

 Paper two (Crowe & McLeod, in press) was directed towards educators, 

clinicians, and researchers familiar with the literature about children with hearing loss. 

A second intended audience of this paper was linguists and researchers familiar with 

literature describing children’s acquisition of speech and language, but not with 
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literature describing children with hearing loss. The purpose of this paper was to 

investigate the outcomes of children with hearing loss who used languages other than 

English, and to describe the characteristics related to better or poorer speech and 

language outcomes for these children. As well, specific attention was given to the small 

number of studies identified that examined the outcomes of multilingual children with 

hearing loss.  

 

Importance of Part Two Findings 

 These papers give educators and clinicians working with children with hearing 

loss an opportunity to access evidence from a large number of studies. Professionals can 

integrate these research findings, their own expertise, and knowledge of the children 

and families they work with to provide services in an evidence-based manner (Sackett, 

Rosenberg, Gray, Haynes, & Richardson, 1996). Working with children from diverse 

backgrounds has been described as difficult because “educators of young children, 

including speech pathologists, are often uncertain as to how to effectively work with 

children from diverse backgrounds, because they do not know enough about CALD 

[cultural and linguistic diversity] and its impact on language development” (Bedore, 

Peña, Joyner, & Macken, 2011, p. 489). These papers were a step towards helping 

clinicians and educators to fill this gap. For linguists and researchers familiar with 

literature describing acquisition of speech and language, but not with literature 

describing children with hearing loss, this paper was an introduction to the issues 

surrounding language acquisition and multilingualism for children with hearing loss and 

their families.  

 For both intended audiences for paper two, explicit evaluation of the quality of 

studies was important. It is difficult for educators, clinicians, and researchers to assess 

the quality of evidence if they do not know what they are looking for (Sanders & Mar, 
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2005), particularly if the research is from a field of which they have limited experience. 

Although research papers were not excluded because of methodological concerns, these 

concerns were described for the overall group of 117 studies to alert readers to issues of 

quality that should be considered when reading literature of this genre. 

 

Limitations of This Research 

 A potential area of bias within the systematic review was the exclusion of studies 

that did not have their full text available in English (Lipsey & Wilson, 2001). This 

limitation is important given that the purpose of the review was to examine languages 

other than English. Of the papers identified through the literature search, 33 were 

excluded because only their abstracts were published in English. These papers described 

speakers of Afrikaans, Chinese, Danish, Farsi, German, Hebrew, Italian, Japanese, 

Polish, Portuguese, Spanish, and Turkish, and represented 11.2% of the potentially 

relevant studies excluded from the review. However, the purpose of the systematic 

review was to examine literature accessible to the majority of clinicians and educators. 

It was expected that the majority of clinicians reading paper two, in an English language 

journal, would be able to access literature in English but not necessarily in all or any of 

these other languages. 

 The objectives of this doctoral research considered issues of both communication 

mode and language use in children with hearing loss; however, only the outcomes of 

children using spoken language were considered in these reviews. There are two reasons 

why a systematic review of the outcomes of children with hearing loss using different 

communication modes was not conducted as part of this doctoral research. Firstly, when 

communication mode is considered solely as a predictor variable in research into 

children’s outcomes, accurate interpretation of research findings is difficult. This matter 

is discussed in greater depth in Part four. Secondly, very few studies have explicitly 
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examined the role of communication mode in contributing to children’s outcomes. In a 

systematic review on a similar topic, Kumar, Young, and James (2009) found no studies 

that directly compared the outcomes of children with hearing loss using speech and sign 

with the outcomes of children using either speech or sign. For these reasons, a review of 

the outcomes of children using different communication modes was not considered 

appropriate at this time. 

 

Future Directions for Research 

  Gaps in the literature identified through the systematic review conducted in 

paper two illustrated that there are many opportunities for future research. These 

opportunities relate to examining children’s speech and language development in a 

wider variety of languages, conducting cross-linguistic research to increase 

understanding of the speech and language acquisition of children with hearing loss, and 

examining the development and outcomes of multilingual children with hearing loss. 

These research opportunities become research needs when there are differences between 

the languages used by children and their families and the language for which speech and 

language outcomes research is available, which is discussed in Part three. Only eight 

(6.8%) of the papers identified through the systematic review examined the outcomes of 

children from multilingual households. Given that more than half of the world’s 

population is multilingual (Romaine, 2013), and that multilingualism is a reality of 

everyday life for many children around the world (Grosjean, 2010), many of whom may 

have a hearing loss, there is a clear need for further research in this area. 
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Introduction to Part Three 

 

 In Part three, two studies (papers three and four) are presented that investigate 

the communication mode and language use of young Australian children with hearing 

loss and their caregivers. Both papers utilise data that were collected through the 

LOCHI study describing children and their caregivers when the children were 3 years 

old. The two paper used different methods of analysis to investigate different questions 

with these same data. The research objectives of interest in papers three and four were 

not posed in the original LOCHI study. Throughout these papers, three communication 

modes are considered: oral, manual, and mixed. Oral communication was defined as the 

use of a spoken language. Manual communication was defined as the use of a sign 

language or a signing system without the concurrent use of spoken language. Mixed 

communication was defined as the use of spoken language in combination with sign or 

an alternative communication method (such as pictures, symbols, or a voice-output 

communication device). It is acknowledged that this system of three discrete 

communication modes is simplistic, but it does capture the fundamental differences in 

the communication methods reported by caregivers of children participating in the 

LOCHI study. 

 The study described in paper three (Crowe, McLeod, & Ching, 2012) undertook 

a proportional analysis of the communication modes and languages used by 406 3-year-

old children with hearing loss and their caregivers. Children’s communication in their 

home and early education environments was considered, as were the communication 

modes and languages reported to be used by each child’s primary caregivers. As well, 

the languages used by children and their caregivers at home were compared to the 

languages reported to be used within the Australian population. Australian census data 

and data from the Longitudinal Study of Australian Children (LSAC; as presented in 
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McLeod, 2011) were used for this purpose. This study also compared the rates of 

caregiver and child multilingualism within the LOCHI cohort. 

 The study described in paper four (Crowe, McKinnon, McLeod, & Ching, 2013) 

investigated the relationship between children and caregivers’ characteristics and the 

communication modes and languages that were used by the children at home and in 

their early education environment. Chi-Square Automatic Interaction Detector (CHAID) 

analyses were performed on data from 406 children and their caregivers. CHAID 

identifies relationships in large sets of categorical data, so was an elegant tool to use for 

data analysis in this study. Relationships were sought between (a) the communication 

modes and languages that children used at home and in early education and (b) child 

and caregiver characteristics (e.g., level of education, presence of additional needs, 

severity of hearing loss). The child and caregiver characteristics that could be 

investigated were limited to those that had already been collected through the LOCHI 

study.  
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Conclusion to Part Three 

 

 The two papers presented in Part three of this thesis (papers three and four) 

investigated the communication modes and languages used by young Australian 

children with hearing loss and their parents. There was continuity across the studies 

presented in these papers in terms of the population of children and caregivers 

investigated, and the fact that both studies provided insight into the communication 

environments of these children with hearing loss. The difference between these studies 

lay in the analyses employed to provide different insights into the children’s 

communication environments. 

 The study reported in paper three (Crowe, McLeod, & Ching, 2012) used 

proportional analyses to examine the use of different communication modes and spoken 

languages in a population-based cohort of 3-year-old Australian children with hearing 

loss. Use of proportional analyses allowed data collected through the LOCHI study to 

be analysed in a manner that addressed the second objective of this doctoral research: to 

investigate the use of different communication modes and languages in young 

Australian children with hearing loss and their families. The major findings of this study 

were that (a) the majority of children and caregivers used spoken English to 

communicate, (b) approximately 25% of children used sign as part or all of their 

communication system, (c) more children than caregivers reported using sign at home, 

(d) many more caregivers than children were reported to use languages other than 

English at home, (e) more caregivers than children were reported to be multilingual 

users of spoken languages, and (f) there was no significant association between 

caregiver hearing status and child communication mode.  

 The study reported in paper four (Crowe, McKinnon, McLeod, & Ching, 2013) 

used Chi-Square Automatic Interaction Detector (CHAID) analyses to examine 
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associations between child and caregiver characteristics and the use of different 

communication modes, as well as the use of different spoken languages. Use of CHAID 

analyses allowed these same data collected through the LOCHI study to be analysed in 

a way that addressed the third objective of this doctoral research. Objective three was to 

explore relationships between the characteristics of children with hearing loss and their 

families, and the communication modes and languages they used. The major finding of 

this study was that of the 48 variables input into the four CHAID analyses, only eight 

were identified as being related to differences in communication mode and language use 

within this cohort of children and caregivers. Those variables were: 

 Female caregivers’ (a) communication mode at home, (b) level of education, and (c) 

use of English at home;  

 Male caregivers’ (d) use of a language other than English at home; and  

 Children’s (e) additional needs, (f) communication mode at home, (g) use of English 

at home, and (h) use of a language other than English at home.  

 

Importance of Part Three Findings 

 The findings of the studies reported in papers three and four add to the existing 

literature concerning children with hearing loss in several ways. Firstly, this was the 

first time communication mode and language use has been investigated in a population-

based cohort of Australian children. Secondly, these papers were the first to describe the 

communication modes and languages used by a population-based cohort of children 

with hearing loss prior to formal education. Finally, these studies examined caregivers’ 

(rather than educators’) reports of communication mode and language use. This was 

important as it allowed for more accurate reporting of the home communication 

environment than exclusive use of teacher reports (as in the Gallaudet studies, for 
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example Gallaudet Research Institute, 2008) and it allowed for more accurate reporting 

when children attended several early education providers prior to commencing school. 

 This research has important implications for organisations and researchers. For 

organisations, the findings of this research may guide the development of habilitation 

and education services in a way that better caters for caregivers using a diverse range of 

languages. This could occur in a number of ways. For example, through the 

development of accessible information and resources in community languages, 

assessment and intervention resources in different languages, and targeted recruitment 

of staff with language profiles aligned with those of the children and caregivers who 

attend their service. Information about the proportion of young Australian children who 

use sign as part of their communication system also has important implications for how 

resources are allocated and for the development of audiological, speech, and language 

assessments and habilitation resources in speech, sign, and many spoken languages. 

 When the findings of papers two and three are compared, there are clear 

implications for educators, clinicians, and researchers. Studies published in English that 

described the speech and language outcomes of children who use languages other than 

English were identified for only 10 of the 28 (35.7%) languages used by Australian 

children with hearing loss, and for only 11 of the 44 (25%) languages used by the 

caregivers of these children (see Table V). Similarly, only eight (6.8%) papers identified 

through the systematic review examined the speech and language outcomes of children 

from multilingual households, whereas 25% of the Australian children with hearing loss 

were from multilingual households. The mismatch between the languages for which 

studies were available, and the languages used by young Australian children with 

hearing loss and their caregivers, means that clinicians and educators have very limited 

evidence-based resources to draw on when working with culturally and linguistically 

diverse families of children with hearing loss.   
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Table V 

Comparison of spoken languages identified through the systematic review and used by 

Australian children with hearing loss and their caregivers (excluding English) 

Language Languages 

reported on in 

literature search
1
 

Languages used 

by LOCHI 

children 
2,3

 

Languages used 

by LOCHI 

caregivers 
2,3

 

Afrikaans - -  

Arabic -   

Assyrian -   

Cambodian - -  

Cantonese    

Chaldean - -  

Chinese (no dialect) -  - 

Croatian  -  

Creole (Mauritian) - -  

Danish  - - 

Dutch    

Farsi/Persian    

Finnish  - - 

French    

German    

Greek -   

Hebrew  - - 

Hindi -   

Hula - -  

Hungarian - -  

Indonesian - -  

Italian    

Japanese    

Kaanada -   

Korean  -  

Lithuanian - -  

Macedonian - -  

Maltese -   

Mandarin    

Maori -  - 

Norwegian  - - 

Nuer -   

Oromo -   

Pidgin (Papua New Guinea) - -  

Polish -   

Portuguese - -  

Russian - -  

Samoan -   

Serbian  - - 

Slovak - -  

Slovene  - - 

Spanish    

Sri Lankan -   

Sudanese Arabic - -  

Swedish  - - 

Swiss-German  - - 
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Table IV continued 

Note. The language investigated in 11 studies was not specified and these studies are not 

included in this table. Eight studies investigated the outcomes of multilingual children and these 

are also not included in this table. 

Key. 
1
(Crowe & McLeod, in press), 

2
(Crowe, McLeod, & Ching, 2012), 

3
(Crowe, McLeod, 

McKinnon, & Ching, 2012). 

 

Limitations of This Research 

 Limitations of the findings of studies three and four may lie in the 

representativeness of the data analysed and the nature of the data. Children participating 

in the LOCHI study formed a population-based cohort of children, as described in the 

introduction to this thesis. The LOCHI cohort of children was representative of young 

Australian children in terms of gender and the spoken languages they used (Crowe, 

McLeod, & Ching, 2012; Martin et al., 2010). The LOCHI cohort of children was also 

representative of children with hearing loss in terms of the proportion with different 

degrees of hearing loss and the proportion with disabilities in addition to hearing loss 

(Fortnum, Marshall, & Summerfield, 2002; Gallaudet Research Institute, 2008; Martin 

et al., 2010). However, the cohort of LOCHI children analysed in these papers was less 

representative of Australian children in terms of their social advantage and 

disadvantage. Nearly 20% of children and caregivers in the LOCHI study (reported in 

papers three and four) lived in areas that were considered to be the least disadvantaged 

in Australia, based on the Index of Relative Socio-Economic Advantage and 

Disadvantage (Australian Bureau of Statistics, 2006). It is known that lower 

socioeconomic status is related to difficulties with participant recruitment, maintenance 

Language Languages 

reported on in 

literature search
1
 

Languages used 

by LOCHI 

children 
2,3

 

Languages used 

by LOCHI 

caregivers 
2,3

 

Tagalog -   

Telugu -   

Thai -   

Turkish    

Twi - -  

Ukranian - -  

Urdu -   

Vietnamese -   
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and response in longitudinal studies of health (Radler & Ryff, 2010; Spoth, Goldberg, & 

Redmond, 1999; Spoth, Redmond, & Shin, 2000). Under-representation of families 

living in conditions of relatively less advantage, which may also be associated with 

lower levels of education (Spoth et al., 1999), could affect the results of these studies in 

terms of the range of languages used and the rate of use of signed communication.  

 A second limitation exists in the nature of the data used in these analyses. As the 

data used in these analyses were originally collected through the LOCHI study, the tools 

used for data collection were not designed to capture detailed information regarding 

communication mode and language use. Caregivers’ responses to questions often 

reflected different understanding of the terminology used in the questionnaire (e.g., 

children were reported to use ‘deaf language’ as a form of sign). This meant that the 

grouping of caregivers’ descriptions of children’s communication mode had to be in the 

broadest possible categories to gain the most accurate view of communication mode 

usage. Similarly, caregivers’ reports of the communication modes and languages used 

by their children and themselves might have been affected by their own definitions of 

what constitutes using a language. For example, one caregiver might report that a child 

who understands a few Arabic words “uses Arabic at home”, whereas another caregiver 

might report a child as “not using Arabic” because the child does not say any Arabic 

words, despite having a good understanding of Arabic. These issues surrounding data 

collection and interpretation could have caused caregivers to under- or over-report the 

use of different languages and communication modes in these studies. 

 

Future Directions for Research 

 Future research could be undertaken to increase understanding of the 

communication modes and languages used by young Australian children with hearing 

loss and their families through (a) a more detailed comparison of this population with 
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typically hearing children and their families, (b) the collection of more in-depth data, 

and (c) access to a larger number of children (e.g., from all eight states and territories in 

Australia). A more detailed comparison of the population of children with hearing loss 

and their families with typically hearing children and their families could be used to 

better understand the impact of hearing loss on heritage language attrition. The 

collection of more in-depth observational data could enable examination of children’s 

and caregivers’ proficiency in the communication modes and languages they report 

using, and the domains in which they are used. An opportunity also exists for 

replication of this research using different data sets. As the LOCHI study is a 

longitudinal study there may be opportunities to repeat these analyses on the same 

cohort of children when they are 5 and 9 years of age, and beyond. This would also 

allow examination of the stability and fluidity of communication mode and language 

use in a large cohort of children over a significant period of time. 

 Differences identified between (a) the languages spoken by these children and 

their caregivers and (b) the languages for which speech and language outcomes research 

is available (see Table IV) present many opportunities for future research. These 

opportunities relate to examining children’s speech and language development in a 

wider variety of languages, and conducting cross-linguistic research to increase 

understanding of both the speech and language acquisition of children with hearing loss 

and the nature of language acquisition. Similarly, there is a need for further research 

into the speech and language development and outcomes of children with hearing loss 

who are multilingual or who live in multilingual environments.  

 Finally, further research is needed to investigate some of the issues described in 

this research where the results were counter-intuitive, especially when compared to 

previous research findings. The lack of association between caregiver hearing status and 

child communication mode in papers three and four diverges from previous research. 
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Investigation is needed to determine whether this non-association resulted from the 

small number of caregivers with hearing loss included in these studies, whether the 

difference related particularly to an Australian context, or whether this previously 

reported association has disappeared in the face of a shrinking community of sign 

language users in Australia (Johnston, 2006). 
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Introduction to Part Four 

 

 Two studies (papers five and six) are presented in Part four of this doctoral 

research. The studies described in these papers focus on factors that influence 

caregivers’ decision-making about communication mode and language use for their 

children with hearing loss. Both papers are based on data collected through a custom-

designed questionnaire that was distributed to the caregivers of all children participating 

in the LOCHI study in July 2011. At the time that this questionnaire was distributed 

caregivers of children participating in the LOCHI study had routinely filled in and 

returned long questionnaires in a similar style for approximately five years. The 

research team was available to answer caregivers’ questions and to support caregivers in 

completing this questionnaire. Although both papers are based on questionnaire data 

gathered from the caregivers of children participating in the LOCHI study, the papers 

differ in the data that were analysed, and the analysis methods used. The data used in 

these papers were specifically collected for this doctoral research, and were not included 

in the original design of the LOCHI study. The questionnaire used in data collection for 

papers five and six is presented in Appendix B. 

 The study reported in paper five (Crowe, McLeod, McKinnon, & Ching, 2012) 

investigated the influence that 177 Australian caregivers attributed to a range of factors 

on their decision-making concerning the communication mode and languages their 

children with hearing loss would use. Caregivers were presented with a list of child, 

family, community, and advice factors that were drawn from a review of the literature, 

discussion with professionals and with caregivers of children with hearing loss, and the 

doctoral candidate’s own experience. Caregivers rated the importance of these factors 

for their decision-making about the use of speech, sign, more than one spoken language, 
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and English with their children. Responses were analysed using two quantitative 

methods: frequency analysis and principal components factor analysis. 

 The study reported in paper six (Crowe, Fordham, McLeod, & Ching, in press) 

drew on caregivers’ free-field responses to the questionnaire (Appendix B) when they 

were asked to describe the greatest influences on their decision-making regarding use of 

speech, sign, more than one spoken language, and English with their children. 

Responses were examined using thematic analysis in order to observe caregivers’ 

decision-making through a qualitative lens. This method of analysis allowed for a richer 

and broader understanding of caregivers’ decision-making than the use of quantitative 

analyses alone. 

 The participant sample reported in papers five and six (n = 157 children) partly 

overlaps with the participant sample (n = 406 children) reported in papers three and four 

(Part three). Specifically, 139 of the 157 children (89%) whose caregivers returned the 

questionnaire for papers five and six also had data that were analysed in papers three 

and four. Although there was thus an overlap in participants across the studies, there 

was a difference in terms of the age of the children when each set of data were 

collected. The studies in Part three were based on data collected when the children were 

3-years-old. The studies in Part four were based on data collected when the children 

were aged between 3;5 and 9;4 years. 
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ABSTRACT 

Purpose: To investigate factors influencing decision-making of caregivers of children 

with hearing loss regarding the use of speech, the use of sign, spoken language 

multilingualism, and English monolingualism. 

Method: Questionnaires were completed by 177 caregivers of 157 Australian children 

with hearing loss (3;5-9;4 years) and responses were analysed using principal 

components factor analyses and frequency analyses. 

Results: More children used speech (89.0%) than sign (52.3%), with almost half 

(45.9%) having used both modes of communication. The majority of children were 

monolingual, with only 15.3% reporting to be multilingual. Caregivers’ decisions about 

communication mode and language use were most influenced by concerns about 

children’s future opportunities and children’s audiological and intervention 

characteristics. Additional factors regarding speech were: children’s communication 

with those around them, and caregivers’ attitudes and experiences. Additional factors 

regarding sign were: communicating through sign, caregivers’ attitudes and 

perspectives, and advice. Caregivers’ decisions about which spoken language/s to use 

were also influenced by children’s participation in mainstream and family culture, and 

access to intervention and education services. The advice of speech-language 

pathologists, audiologists, and specialist teachers was most important to caregivers’ 

communication and language decisions. 

Conclusion: These findings can be used by professionals to support caregivers and 

children making choices regarding communication. 

 

Keywords: hearing loss, deaf, communication, language, sign, multilingual, bilingual, 

speech 
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Caregivers of young children diagnosed with hearing loss need to make 

decisions that have long-term implications for their children’s linguistic, cognitive, 

social, emotional, and vocational futures. The recent widespread implementation of 

neonatal hearing screening has resulted in caregivers needing to make decisions about 

the audiological management and communication methods for children much earlier 

than at any time in the past (Hardonk et al., 2010). These caregivers face many 

important decisions for which they may feel ill-prepared, knowing little about deafness 

and hearing loss, its relevance to everyday life, and the short- and long-term 

implications of their decisions (Johnston et al., 2008; Young, Carr, Hunt, McCracken, & 

Tattersall, 2008). Added to this, caregivers may be presented with information 

regarding choices that is conflicting, complicated, overwhelming, biased, based on 

opinion, or limited (Christiansen & Leigh, 2004; Decker, 2009; Luterman & Kurtzer-

White, 1999; Steinberg, Bain, Li, Delgado, & Ruperto, 2003; Young, Jones, Starmer, & 

Sutherland, 2005). Caregivers may consciously engage in decision-making about 

communication mode and language use, or they may continue to use the family’s 

current communication mode and languages with the child without feeling they have 

made a decision on this topic. In both cases, a decision has been made regarding how 

the child will communicate. 

Caregiver Decisions about Communication Mode 

Caregivers of young children with hearing loss make decisions about: which 

communication mode/s they will use (e.g., speech and/or sign) and which spoken 

language/s they will use? A caregiver may choose to use one or more forms of signed 

communication with their child (e.g., Australian Sign Language [Auslan]) and/or to 

develop the child’s use of one or more spoken language/s (e.g., English and/or Spanish). 

The most appropriate communication approach for children with hearing loss has long 

been debated by people with hearing loss and professionals. Caregivers are typically not 
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as aware of the political, social, philosophical, and historical context of their options, or 

the implications of different communication modes, as the professionals who are 

advising them (Christiansen & Leigh, 2004; Knoors & Marschark, 2012). The inability 

of professionals to provide definitive, objective proof that a child’s outcomes would be 

better using any particular mode of communication makes decision-making even more 

difficult for caregivers (Crowe & McLeod, in press; Li, Bain, & Steinberg, 2003). 

Few studies have explicitly and systematically explored the factors that 

caregivers consider when making decisions about communication mode. Studies that 

have examined this issue have typically done so with a specific focus. In some cases 

this focus related to the characteristics of the children and their caregivers (e.g., 

Guiberson, 2013; Kluwin & Gaustad, 1991), while in others this focus was on a specific 

type of influence (e.g., Borum, 2012; Decker, Vallotton, & Johnson, 2012). In other 

cases this focus related to the characteristics of the children and their caregivers (e.g., 

Spanish speaking children and caregivers described by Guiberson, 2013), while in 

others this focus was on a specific type of influence (e.g., culture as in Borum, 2012). 

Table 1 outlines influences on caregiver decision-making about communication mode 

that have been asserted in the literature, either through research or commentary. These 

influences have been organised ordered to describe whether they principally relate to the 

child, the family, the community, or to advice. 
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Table 1 

Review of influences on caregiver decision-making about communication mode 

 Influence Papers these influences were discussed in 

Child focused 

influences 

Hearing loss features* Crowe, Fordham, McLeod, and Ching (in press); Gravel and O'Gara (2003); Kluwin 

and Gaustad (1991); Li, Bain, and Steinberg (2003) 

Age of hearing loss diagnosis and 

intervention* 

Crowe et al. (in press); Gravel and O'Gara (2003) 

Age at first hearing aid fitting and cochlear 

implantation* 

Crowe et al. (in press); Gravel and O'Gara (2003) 

Device compliance* Archbold, Lutman, Gregory, O'Neill, and Nikolopoulos (2002); Crowe et al. (in press); 

Gravel and O'Gara (2003) 

Presence of additional disabilities* Crowe et al. (in press); Gravel and O'Gara (2003) 

Communication development* Archbold et al. (2000); Archbold et al. (2002); Crowe et al. (in press); Hyde and Punch 

(2011); Meadow-Orlans, Mertens, and Sass-Lehrer (2003); Watson, Hardie, Archbold, 

and Wheeler (2008); Wheeler, Archbold, Hardie, and Watson (2009) 

Child’s own preference Crowe et al. (in press); Watson et al. (2008) 

Future opportunities* 

(including literacy, academic, university, 

employment, and relationships) 

Archbold et al. (2002); Borum (2012); Christiansen and Leigh (2004); Crowe et al. (in 

press); Gravel and O'Gara (2003); Hardonk et al. (2011); Li et al. (2003) 
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Family 

focused 

influences 

My own communication style and skills* Crowe et al. (in press); Guiberson (2013); Hyde and Punch (2011); Watson et al. (2008) 

My desired communication style and 

skills* 

Crowe et al. (in press); Meadow-Orlans et al. (2003) 

Our families’ and friends’ communication 

style and skills* 

Crowe et al. (in press); Gravel and O'Gara (2003); Hyde and Punch (2011); Kluwin and 

Gaustad (1991); Li et al. (2003); Meadow-Orlans et al. (2003); Watson et al. (2008) 

My desired communication skills for my 

child* 

Borum (2012); Crowe et al. (in press); Meadow-Orlans et al. (2003) 

Child’s future communication options* Archbold et al. (2002); Crowe et al. (in press); Hardonk et al. (2011); Li et al. (2003); 

Watson et al. (2008); Wheeler et al. (2009) 

My beliefs about communication* Crowe et al. (in press); Guiberson (2013); Li et al. (2003); Meadow-Orlans et al. (2003) 

My beliefs about disability* Li et al. (2003) 

My own research* Crowe et al. (in press); Porter and Edirippulige (2007) 

Cultural and religious participation and 

beliefs* 

Archbold et al. (2002); Borum (2012); Crowe et al. (in press); Hyde and Punch (2011); 

Watson et al. (2008) 

Our participation in early intervention* Crowe et al. (in press); Gravel and O'Gara (2003) 

Caregiver personal factors (including 

education, socioeconomic status, and work 

schedule) 

Crowe et al. (in press); Gravel and O'Gara (2003); Kluwin and Gaustad (1991) 

Child’s position in family birth order Kluwin and Gaustad (1991) 
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Community 

focused 

influences 

Access to early intervention and schools* Archbold et al. (2000); Crowe et al. (in press); Guiberson (2013); Kluwin and Gaustad 

(1991); Li et al. (2003) 

Access to Deaf services and organisations* Christiansen and Leigh (2004); Kluwin and Gaustad (1991) 

Access to interpreters* Kluwin and Gaustad (1991) 

Access to language classes* - 

Community attitudes* Borum (2012); 

Professional 

focused 

influences 

Advice from audiologist* Crowe et al. (in press); Decker, Vallotton, and Johnson (2012); Guiberson (2013) 

Advice from speech pathologist* Crowe et al. (in press); Decker et al. (2012); Guiberson (2013) 

Advice from psychologist* - 

Advice from specialist teacher* Crowe et al. (in press); Decker et al. (2012); Guiberson (2013); Watson et al. (2008) 

Advice from doctors* Crowe et al. (in press); Decker et al. (2012); Guiberson (2013) 

Advice from family and friends* Crowe et al. (in press); Decker et al. (2012); Guiberson (2013); Li et al. (2003) 

Advice from religious advisors* - 

Advice from internet Decker et al. (2012); Porter and Edirippulige (2007) 

Advice from professionals (not specified) Hardonk et al. (2011); Li et al. (2003); Steinberg, Bain, Li, Delgado, and Ruperto 

(2003) 

Advice from other caregivers Archbold et al. (2002); Decker et al. (2012);  

Note. *denotes influences that were included in the questionnaire used in the present study. Some studies described decision-making about cochlear 

implantation as a means of developing oral communication skills. 
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Child influences. 

Child influences that have been described as potentially contributing to decision-

making about communication mode include: hearing loss, amplification, hearing device 

type, and intervention characteristics; communication and global development; 

children’s communication preferences; and children’s future opportunities (Archbold, 

Lutman, Gregory, O'Neill, & Nikolopoulos, 2002; Archbold et al., 2000; Borum, 2012; 

Christiansen & Leigh, 2004; Crowe, Fordham, McLeod, & Ching, in press; Gravel & 

O'Gara, 2003; Hardonk et al., 2011; Hyde & Punch, 2011; Kluwin & Gaustad, 1991; Li, 

Bain, & Steinberg, 2003; Meadow-Orlans, Mertens, & Sass-Lehrer, 2003; Watson, 

Hardie, Archbold, & Wheeler, 2008; Wheeler, Archbold, Hardie, & Watson, 2009) (see 

Table 1). Li et al. (2003) surveyed 83 caregivers about influences on their decisions 

about choosing a communication mode for their children with hearing loss and found 

that the child’s degree of hearing loss was the most important influence. A similar 

finding was reported by Kluwin and Gaustad (1991) who analyzed questionnaire 

responses from the caregivers of 192 deaf adolescents. They found that children’s 

mothers took a leading role in decision-making about communication mode and that 

mothers’ decisions were most influenced by the degree of their children’s hearing loss. 

In line with these findings, Crowe et al. (in press) reported that many of the caregivers 

of a cohort of 157 Australian children with hearing loss considered child related 

influences such as children’s access to speech, current communication skills, and 

children’s own communication preferences as being influential in their decision-

making. Wheeler et al. (2009) indicated that while caregivers wanted their children with 

cochlear implants to develop spoken language, some caregivers used spoken and signed 

communication as a means of achieving this goal. Fluidity in communication mode, and 

caregiver pragmatism towards effective communication regardless of the mode, has also 

been reported elsewhere (Watson et al., 2008). 
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Family influences. 

Family influences that may contribute to decision-making about communication 

mode include: caregiver and family communication style, skills, and desires; 

participation in intervention, culture, and religion; caregiver beliefs about normality and 

disability; and caregiver resources (Archbold et al., 2002; Borum, 2012; Crowe et al., in 

press; Gravel & O'Gara, 2003; Guiberson, 2013; Hardonk et al., 2011; Hyde & Punch, 

2011; Kluwin & Gaustad, 1991; Li et al., 2003; Meadow-Orlans et al., 2003; Porter & 

Edirippulige, 2007; Watson et al., 2008; Wheeler et al., 2009) (see Table 1).  Hyde and 

Punch (2011) investigated the communication mode of 247 children with cochlear 

implants and reported that although the majority of children primarily used spoken 

English to communicate, many used sign in their everyday lives to support spoken 

language development and to communicate with children when the children were not 

using their implant. Caregivers reported overwhelming challenges in learning to use 

sign, especially fathers and grandparents. Caregiver perceptions of the potential for 

family fluency in sign could be a possible influence on whether caregivers feel that sign 

is a realistic communication option. Li et al. (2003) also reported that caregiver attitudes 

were important for caregivers who chose oral communication for their children. 

Australian caregivers described in Crowe et al. (in press) reported that their decision-

making was influenced by the accessibility of communication for their children, 

fostering belonging, and being able to communicate effectively and easily. Guiberson 

(2013) studied decision-making about communication modality (and/or oral 

multilingualism) for 71 Spanish caregivers of children with hearing loss and described 

caregiver reports of family involvement and supportiveness as being important in their 

decision-making about communication options for their children. Borum (2012) 

examined choices about communication mode from a different perspective in her 

investigation of 14 African American caregivers of children with hearing loss. She 
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reported that these caregivers placed importance on communication as a tool for the 

maintenance of cultural traditions and community socialization. Kluwin and Gaustad 

(1991) reported that the decisions about communication mode made by the mothers of 

adolescent with hearing loss in their study were influenced by the mother’s own level of 

education, while Gravel and O'Gara (2003) mentioned the importance of caregiver 

socioeconomic status and work schedule in decision-making. 

Community influences. 

Community influences that may contribute to decision-making about 

communication mode include: access to intervention, education, interpreters, language 

classes; the availability of and Deaf
3
 services and organizations; and community 

attitudes towards speech and sign (Archbold et al., 2002; Archbold et al., 2000; Borum, 

2012; Christiansen & Leigh, 2004; Crowe et al., in press; Guiberson, 2013; Kluwin & 

Gaustad, 1991; Li et al., 2003) (see Table 1). Caregivers’ have been reported to show a 

preference for their children to participate in mainstream education using spoken 

language (e.g., Archbold et al., 2002; Li et al., 2003) or to use the communication mode 

that is preferred by their local early intervention agency (Crowe et al., in press; Kluwin 

& Gaustad, 1991). Experience, or lack of experience, with deafness, Deaf adults and/or 

Deaf organizations has also been noted as affecting caregivers’ perception of 

communication options (Christiansen & Leigh, 2004; Crowe et al., in press). Borum 

(2012) reported that caregivers in her study placed importance on choosing a 

communication mode that would best cater for socialization in the African American 

community. 

Advice influences. 

Sources of advice that may contribute to decision-making about communication 

mode include: professionals, family, friends, Deaf adults, other caregivers, and personal 

                                                 
3
 ‘Deaf’ is used to describe people who identify themselves as culturally and linguistically part of the 

Deaf community, as opposed to a descriptor of audiological acuity (deaf). 
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research (Archbold et al., 2000; Crowe et al., in press; Decker, Vallotton, & Johnson, 

2012; Guiberson, 2013; Li et al., 2003; Porter & Edirippulige, 2007; Steinberg, Bain, 

Li, Delgado, & Ruperto, 2003; Watson et al., 2008) (see Table 1).  Caregivers described 

by Crowe et al. (in press) frequently cited advice from professionals as influencing their 

decision-making, as well as advice from family and friends and their own research. 

Porter and Edirippulige (2007) investigated the information seeking behaviors of 

caregivers of children with hearing loss, focusing on online information sources. While 

the caregivers participating in this study did obtain information from the internet, over 

half reported having subsequently discussed the information they had obtained with a 

medical or hearing professional. Spanish caregivers in Guiberson’s (2013) study 

reported that the availability of information and services, and the involvement of 

professionals such as speech-language pathologists, audiologists, and specialist teachers 

were important in their decision-making. Decker et al. (2012) considered sources of 

information and influence on 35 caregivers’ decision-making about how their children 

with hearing loss would communicate. Caregivers frequently received information 

about communication from medical professionals, audiologists and/or speech-language 

pathologists, and the internet; however, the greatest source of influence on caregivers 

decisions was their own judgment. 

Caregiver Decisions about Language Use 

With a large proportion of the global population being multilingual, exposure to 

two or more languages is a consequence of family and/or geographic circumstances for 

many children with hearing loss (Knoors & Marschark, 2012). A broad definition of 

multilingualism will be employed here: A person is multilingual if they “comprehend or 

produce two or more languages in oral . . . form regardless of the level of proficiency, 

use, and the age at which the languages were learned” (Grech & McLeod, 2012, p. 121). 

Very limited information is available concerning the decision-making process of 
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caregivers regarding multilingualism for children with hearing loss. Historically, 

multilingualism has been described as challenging for children with hearing loss, as 

well as for their families and professionals working with them, making multilingualism 

appear unrealistic for children with hearing loss (Bolen, 1981; Meadow-Orlans et al., 

2003). Although the need for research to better understand multilingual children with 

hearing loss has long been known (Fischgrund, 1982), the difficulties associated with 

research in multilingual populations, and difficulties with children with hearing loss 

acquiring even a single spoken language well have left this need unmet (Grosjean, 

2010; Secada, 1984). 

There is evidence that children with a broad range of communication 

impairments are able to achieve spoken language skills in more than one language. This 

included children with speech sound disorder (e.g., McLeod & Goldstein, 2012), 

specific language impairment (e.g., Genesee, Paradis, & Crago, 2004), autism spectrum 

disorders (e.g., Ohashi et al., 2012) and hearing loss (e.g., Teschendorf, Janeschik, 

Bagus, Lang, & Arweiler-Harbeck, 2011). However, very few studies have described 

caregiver decision-making about multilingualism for children with communication 

impairments. Caregiver decision-making about whether their children with hearing loss 

should use one, or more than one spoken language, has rarely been explored in research. 

One study that examined this issue was conducted by Guiberson (2013) who reported 

on the decision-making of Spanish caregivers of children with hearing loss. He found 

that 38% of families chose spoken language multilingualism for their children with 

hearing loss. Many caregivers in this study were reported to have positive attitudes 

towards spoken language multilingualism and felt that multilingual skills would create 

future opportunities for their children. Beyond this, researchers have mentioned factors 

that might influence caregiver decision-making, such as advice from professionals and 

family communication needs. McConkey Robbins et al. (2004) and Waltzman et al. 
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(2003) reported that caregivers in their study of the outcomes of multilingual children 

with cochlear implants were advised by professionals to speak only English with these 

children. Similarly, Steinberg et al. (2003) reported that Spanish speaking caregivers of 

children with hearing loss in the United States were recommended to use English with 

their children. In contrast to this, Guiberson (2013) reported that 50% of the caregivers 

in his study were encouraged by someone to raise their child using more than one 

spoken language, and that only 36% were discouraged from doing so by someone. Two 

other influences on caregiver decision-making were reported by Steinberg et al. (2003), 

who found that some caregivers chose to use Spanish with their children with hearing 

loss to allow them to communicate with their extended family. A minority of Hispanic 

caregivers hoped that their child would be monolingual, with caregivers highlighting the 

importance of English for education as a rationale for this decision. 

Caregivers of children with typical hearing in multilingual environments make 

decisions about the language/s they will speak with their children. Regardless of 

whether these decisions are made consciously or not, they may relate to the families’ 

linguistic “ideas, values, beliefs, attitudes, prejudices” (Schiffman, 2006, p. 112) as well 

as family structure, caregiver education and acculturation, family cohesiveness, and 

emotional relations (Schwartz, 2010). Caregivers living in multilingual environments 

have been reported to want their children to be competent in the language of the wider 

community to allow greater educational opportunities and vocational success (Bird, 

Lamond, & Holden, 2012; Curdt-Christiansen, 2009; Ó hlfearnáina, 2007; Steinberg et 

al., 2003). 

Purpose of this Investigation 

While there is a small amount of literature describing influences on caregiver 

decision-making about communication mode and language use for children with 

hearing loss, this literature typically examines small groups of caregivers, children with 
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hearing loss with specific characteristics, and/or a narrow range of influences. The 

current investigation examined the influences on decision-making described by a large 

group of caregivers of children with hearing loss from a population-based study. The 

purpose of this study is the provide an initial, exploratory description of the influences 

on caregiver decisions-making about communication mode and language use for 

Australian children with a diverse range of hearing losses and characteristics. As an 

exploratory investigation a number of broad research questions were posed; however, 

no a priori hypotheses were formed. 

1. What influences do caregivers consider to be most and least important in their 

decision about whether their children with hearing loss should use speech to 

communicate? Are there relationships in caregivers’ responses to the importance of 

different influences? 

2. What influences do caregivers consider to be most and least important in their 

decision about whether their children with hearing loss should use sign to 

communicate? Are there relationships in caregivers’ responses to the importance of 

different influences? 

3. What influences do caregivers consider to be most and least important in their 

decision about whether their children with hearing loss should use be multilingual 

(i.e., use more than one spoken language)? 

4. What influences do caregivers consider to be most and least important in their 

decision about whether their children with hearing loss should use spoken English to 

communicate (as opposed to another spoken language)? 

Method 

Context of the Current Research 

Questionnaire data were collected from the caregivers of children participating 

in the Longitudinal Outcomes of Children with Hearing Impairment (LOCHI) study. 
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The LOCHI study is a prospective, population-based study examining the speech, 

language, academic, and functional outcomes of children with hearing loss, as well as 

the impact of demographic and intervention factors on children’s outcomes (Ching et 

al., in press). The caregivers of all children born between 2002 and 2007 in the most 

populated Australian states (New South Wales, Queensland, Victoria) were invited to 

participate if their child was diagnosed with hearing loss and accessed a pediatric 

hearing centre before three years of age. Potential participants were approached 

regardless of caregiver hearing status, English language skills, language background, 

educational attainment, geographic location, socioeconomic status, or the presence of 

additional needs. It is important to note that children who are Australian citizens and 

residents are eligible for government subsidized audiological assessment, management, 

hearing aids, repairs, and parts through Australian Hearing for a small annual fee 

(Australian Hearing, 2005). 

Participants 

A total of 177 questionnaires were returned by caregivers reporting on 157 

children, 34.8% of the entire LOCHI cohort. 

Caregiver participants. 

Questionnaires were returned by 148 (83.6%) female caregivers and 29 (16.4%) 

male caregivers. The majority of caregivers were the parents of the children on whom 

they were reporting (n = 174, 98.3%). One (0.6%) caregiver was a foster carer, one 

(0.6%) was a grandparent, and one (0.6%) did not provide this information. The highest 

level of education completed by caregivers was: bachelor degree (n = 57, 32.2%), 

postgraduate degree (n = 28, 15.8%), secondary education (n = 25, 14.1%), certificate 

(n = 22, 13.6%), advanced diploma/certificate (n = 22, 12.4%), graduate 

diploma/certificate (n = 15, 8.5%). Six (3.4%) caregivers did not respond. 
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Caregivers were born in 20 countries, although the majority were born in 

Australia (n = 138, 78.0%). Other countries of birth were: Argentina, China, Germany, 

India, Iraq, Ireland, Italy, Malaysia, New Zealand, Pakistan, Papua New Guinea, the 

Philippines, Poland, Singapore, South Africa, South Sudan, the United Kingdom, 

Vietnam, and Zimbabwe. The majority of caregivers reported their cultural background 

was Australian (n = 131, 74.0%), with only 13 (7.3%) reporting that they were 

culturally Australian and other. Thirty-three caregivers (18.6%) reported they were 

culturally other. Other cultural backgrounds reported were: American, Australian 

Aboriginal, Chinese, English, European, Filipino, Greek, Indian, Iraqi, Irish, Italian, 

Japanese, Jordanian, Lebanese, Malaysian, Maltese, New Zealand, Pakistani, Polish, 

South African, South American, South Sudanese, Spanish (Uruguay), United Kingdom, 

and Vietnamese. 

Child participants. 

Questionnaires reported on 88 male (56.1%) and 69 female (43.9%) children 

aged between 3;5 years and 9;4 years (median=6.3; inter-quartile range 5.2 – 7.9). The 

majority of children were fitted with hearing aids (n = 101, 64.3%) with the rest using 

cochlear implants (n = 56, 35.7%). The mean age of first hearing aid fitting was 10.4 

months (SD=11.8) with 89 (56.7%) children fitted with hearing aids prior to six months 

of age. Caregivers were not asked to report on their child’s audiological characteristics; 

however, children participating in the LOCHI study have hearing losses ranging in 

severity from mild to profound (Crowe et al., 2012). 

Caregivers reported that 40 (25.9%) children had a disability in addition to 

hearing loss. The majority of these children had one additional disability (n = 23, 

14.9%). Vision impairment was most frequently reported (n = 13, 8.4%), followed by 

developmental delay (n = 9, 5.8%), cerebral palsy (n = 7, 4.5%), Autism Spectrum 

Disorder (n = 4, 2.6%), attention disorders (n = 4, 2.6%), and learning disability or 
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dyslexia (n = 3, 1.9%). Seventeen (11.0%) children had one or more other additional 

need (e.g., CHARGE syndrome, cystic fibrosis). Information was not available for three 

(1.9%) children. Children’s socioeconomic status was determined using the 

geographically-based Index of Relative Socioeconomic Advantage and Disadvantage 

(IRSAD; Australian Bureau of Statistics, 2006) that divides socioeconomic status into 

ten deciles. Higher IRSAD scores indicate areas with relatively more financial, 

educational, and other resources. Children’s reported socioeconomic status was skewed 

with the majority of children living in areas with relatively less disadvantage (mean 7.6, 

median 8.0, mode 10). 

Caregivers reported on children’s cultural background. The majority of children 

were culturally Australian only (n = 133, 84.7%), 7 (4.5%) were Australian and other, 

and 17 (10.8%) were other only. Cultural backgrounds reported were: American, 

Australian Aboriginal, Chinese, Filipino, Greek, Indian, Italian, Japanese, Jordanian, 

Lebanese, Maltese, Pakistani, Polish, and South Sudanese. Information about cultural 

background was unavailable for two (1.3%) children.  

Questionnaire 

Factors that may influence caregiver decision-making about communication mode 

and language use were identified via a literature review (see Table 1) and through 

consultation with caregivers and professionals with relevant experience. The influences 

identified were used to create a 14 page, four-part questionnaire. Caregivers were 

informed that the purpose of the questionnaire was to investigate the factors that 

influenced their decisions about how their child with hearing loss would communicate. 

Part A focused on caregivers’ experience of hearing loss, signed communication, and 

their attitudes to people with hearing loss. Parts B and C examined the importance of 

caregivers’ decision-making about communication mode and spoken language use. 

Caregivers rated items describing potential child, family, community, and advice 
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influences on decision-making as “not important”, “somewhat important”, “very 

important”, or “not applicable”. Part B included 45 potential influences on the use of 

speech (14 child, 18 family, 3 community, 10 advice) and 56 potential influences on the 

use of sign (18 child, 22 family, 6 community, 10 advice). Part C included 52 potential 

influences on spoken language multilingualism (18 child, 19 family, 5 community, 10 

advice) and 47 potential influences on the decision to use English as opposed to another 

spoken language (17 child, 14 family, 5 community, 10 advice). An open response 

format allowed caregivers to describe in their own words the two most influential 

factors on their decision-making about the use of speech, sign, multilingualism, and use 

of English (examined in Crowe et al., in press). Finally, Part D collected demographic 

information about children, caregivers, and families. 

Procedure 

Ethical approval for data collection and use was obtained through institutional 

Human Research Ethics Committees and ethical standards were met in the collection of 

these data. Two copies of the questionnaires (one for each caregiver) were posted to the 

caregivers of 450 children participating in the LOCHI study in July 2011. There were 

no requests for the questionnaire to be provided in languages other than English. 

Data analysis 

Questionnaire responses were entered into Statistical Program for the Social 

Sciences v20 (IBM, 2011) and frequencies, cross-tabs, and measures of central tenancy 

were calculated. A series of principal components factor analyses (PCFA) with oblimin 

rotation were computed on caregiver responses using items describing influences on 

their decisions about use of speech and use of sign. PCFA were not able to include all 

items within the same analysis as list-wise exclusion of cases with any missing data or 

“not applicable” responses resulted in a data set to small to be analysed reliably. 

Therefore, separate PCFAs were computed for each group of influences: child, family, 
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community, and advice. To maximise the number of cases that could be included in 

each PCFA, only items in which at least 66.6% of the total number of caregivers 

completed the section were included. Factors with an Eigen value greater than one that 

had more than one constituent item were included and items within a factor with a 

loading of < 0.350 were excluded. Factors were interpreted and a series of reliability 

analyses were undertaken to investigate whether scales could be formed and the scale 

reliabilities were determined. The construct validity of factors was investigated by 

computing a series of one-way ANOVAs using items that were related, but not part of 

the factor, as the independent variables. 

Results 

Communication and Language Experience and Proficiency 

Use of speech. 

One hundred and seventy-one caregivers (96.6%) reported that speech was used 

with their children. One (0.6%) caregiver had considered using speech with her child 

but decided not to and two (1.1%) caregivers had never considered using speech with 

their children. One (0.6%) caregiver did not respond to this question. One hundred and 

thirty-eight (87.9%) of the 157 caregivers reported their children currently used speech 

as part or all of their communication system (Table 2) and 99 of these children (63.1%) 

were fluent users of spoken English (Table 3). 
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Table 2 

Children’s communication and language experience 

Communication Mode/Language Uses now Has used in the past Has never used No response 

n % n % n % n % 

Spoken language: English 130 82.8% 2 1.3% 4 2.5% 21 13.4% 

Spoken language: Other (e.g., Arabic) 14 8.9% 4 2.5% 120 76.4% 19 21.1% 

Australian Sign Language (Auslan) 13 8.3% 8 5.1% 118 75.2% 18 11.5% 

Auslan signs in English word order 15 9.6% 8 5.1% 120 76.4% 14 8.9% 

Makaton or keyword signing 13 8.3% 11 7.0% 121 77.1% 12 7.6% 

Cued speech or cued articulation 8 5.1% 8 5.1% 125 79.6% 16 10.2% 

Signed English 4 2.5% 4 2.5% 134 85.4% 15 9.6% 

Gesture or home sign 31 19.7% 24 15.3% 88 56.1% 14 8.9% 

Note. Caregivers could report as many communication modes and languages as applicable. 
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Table 3 

Caregiver report of children’s proficiency across communication modes and languages (n = 155) 

Communication Mode/Language Fluent Functional Minimal None No response 

n % n % n % n % n % 

Spoken language: English 99 63.1 40 25.5 10 6.4 4 2.5 4 2.5 

Spoken language: Other* (e.g., Arabic) 3 1.9 3 1.9 16 10.2 118 75.2 17 10.8 

Australian Sign Language (Auslan) 3 1.9 9 5.7 21 13.4 110 70.1 14 8.9 

Signed English 1 0.6 5 3.2 10 6.4 127 80.9 14 8.9 

Cued speech 1 0.6 1 0.6 10 6.4 132 84.1 13 8.3 

Makaton 4 2.5 0 0.0 19 12.1 125 79.6 9 5.7 

Fingerspelling 3 1.9 7 4.5 12 7.6 122 77.7 13 8.3 

Note. Caregivers could report as many communication modes and languages as applicable. *Two children were reported to use two spoken languages 

other than English. Both children were reported to have minimal fluency in both of theses languages. 
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Use of sign. 

Thirty-seven (20.9%) of the 177 caregivers reported sign was used with their 

children and 54 (30.5%) had considered using sign with their children, but had decided 

not to. Seventy-nine (44.6%) caregivers had never considered using sign with their 

children and seven (4.0%) caregivers did not respond to this question. Caregivers 

reported that 29 (18.4%) of the 157 children currently used at least one form of sign to 

communicate and 52 children (33.1%) currently or had previously used at least one 

form of sign (Table 2). Nine children were reported to be fluent users of sign (Table 3): 

Auslan (n = 4), Signed English (n = 1), Cued Speech (n = 1), Makaton (n = 2), and 

fingerspelling (n = 3). 

Use of English and other spoken languages. 

Twenty-two (14.0%) of the 157 children used one spoken language other than 

English and two (1.1%) children used two spoken languages other than English. The 

languages reported were: Arabic, Cantonese, Chinese, French, German, Greek, Italian, 

Japanese, Maltese, Mandarin, Polish, Spanish, Tagalog, Telugu, and Urdu. Three 

(13.6%) of the 22 children were reported to fluently use the other language, with the 

majority reported to have minimal proficiency (n = 17, 77.3%). One hundred and sixty-

three (92.1%) of the 177 caregivers were fluent users of English, eight (4.5%) had 

functional English, and one (0.6%) did not use English. Five caregivers did not respond 

to this question. Thirty-five (19.8%) caregivers used a spoken language other than 

English and five (2.8%) used two spoken languages other than English. The languages 

reported were: Afrikaans, Arabic, Cantonese, Croatian, French, German, Greek, 

Indonesian, Italian, Japanese, Koine Greek, Lithuanian, Maltese, Mandarin, Nuer, 

Polish, Portuguese, Spanish, Sudanese Arabic, Tagalog, Telugu, Urdu, and Vietnamese. 

Twenty-three (57.5%) of the 35 multilingual caregivers reported they were fluent users 

of their language other than English. 
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Influences on Decisions about Use of Speech 

Child items. 

Ratings of the importance of items describing child influences on the use of speech 

were made by between 80 and 160 caregivers
4
. The items most frequently rated as being 

very important in decision-making were related to forming friendships and future 

relationships, future literacy success, and future academic success. The items most 

frequently rated as being not important were related to hearing device compliance, 

laterality of hearing loss, and issues with behavior. A factor analysis was computed 

using 10 items that yielded two interpretable factors (Table 4): Children’s Future 

Opportunities and Audiological and Intervention Characteristics. The most heavily 

loading items on each factor were “my child’s future access to rewarding employment” 

and “the age at which my child first received hearing aids” respectively (all items and 

factor loadings are presented in Supplementary Table 1 at the end of this paper). 

Together, these factors explained 76.5% of the variance. Both factors were skewed 

towards high levels of importance (Figure 1) and showed high levels of internal 

consistency and statistically significant construct validity (Table 4).  

  

                                                 
4
 Not all caregivers provided a rating for all items. 
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Figure 1. Conceptual representation of caregiver ratings of the importance of factors 

influencing decision-making about speech 
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Table 4 

Factors affecting caregiver decisions about the use of speech with their child 

Area of 

influence 

Factor title No. items 

in factor 

Heaviest 

factor 

loading 

Cronbach’s 

alpha 

Tukey Skewness Kurtosis Construct Validity test 

(one-way ANOVA) 

df F P value 

Child  1. Children’s future 

opportunities 

5 0.985 0.934 3.881 -2.256 4.087 2, 148 11.199 <0.001** 

 2. Audiological and intervention 

characteristics 

5 0.933 0.866 1.631 -0.884 -0.313 2, 126 22.564 <0.001** 

Family 1. Children’s communication 

with those around them 

6 0.962 0.932 5.611 -3.258 11.288 2, 142 15.848 <0.001** 

 2. Speech skills of the 

immediate family 

3 0.951 0.833 4.863 0.946 -0.427 2, 142 57.380 <0.001** 

 3. Attitudes and experiences 4 0.833 0.706 1.548 -0.285 -0.741 2, 106 21.824 <0.001** 
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Family items. 

Ratings of the importance of items describing family influences on the use of 

speech were made by between 63 and 167 caregivers. The items that caregivers most 

frequently rated as very important were related to wanting their children to be able to 

speak, and wanting their children to be able to use speech to communicate with 

extended family and friends. The items that were most frequently rated as not important 

were related to not wanting other people to see children as disabled, wanting children to 

participate in religion, and the caregivers’ speech skills. A factor analysis was computed 

using 15 items that yielded three interpretable factors (Table 4): Children’s 

Communication with Those Around Them, Speech Skills of the Immediate Family, and 

Attitudes and Experiences. The most heavily loading items on each factor were “I want 

my child to be able to speak with his/her friends”, “My own speech skills”, and “I don’t 

want people to think my child has a disability” respectively (all items and factor 

loadings are presented in Supplementary Table 1 at the end of this paper). These three 

factors accounted for 69.1% of the variance. All factors were skewed towards high 

levels of importance (Figure 1) and had high levels of internal consistency and 

statistically significant construct validity (Table 4). 

Community items. 

Ratings of the importance of items describing community influences on the use 

of speech were made by between 150 and 159 caregivers. The items caregivers most 

frequently rated as being very important in deciding whether or not to use speech related 

to access to early intervention and school education for children who use speech. 

Caregivers most frequently rated their local community’s attitude to speech as being not 

important in their decision-making. Community influences on decision-making were 

not analysed through factor analysis as there were only three items describing this area. 
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Advice items. 

Ratings of the importance of items describing advice influences on the use of 

speech were made by between 58 and 122 caregivers. The advice caregivers most 

frequently rated as being very important in deciding whether or not to use speech with 

their child was provided by: specialist teachers (teachers of the deaf/special education 

teachers), audiologists, and speech-language pathologists. Caregivers most frequently 

rated advice from religious advisors, psychologists, and general practitioners as being 

not important. The majority of advice reported by caregivers was in favor of using 

speech with their child (Table 5). Advice to caregivers was examined through factor 

analysis. No relationship was found between items and no factors from caregiver 

responses could be formed.
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Table 5 

Caregiver report of advice received about communication mode and language use with their child with a hearing loss (n = 177) 

Person Decision Said “use” Said “don’t use” Advice not asked 

 Valid responses n % n % n % 

Speech-language 

pathologist 

Speech 157 95 58.3% 1 0.6% 61 37.4% 

Sign 66 11 15.5% 19 26.8% 36 50.7% 

Multilingualism 17 5 27.8% 3 16.7% 9 50.0% 

English 13 5 35.7% 0 0.0% 8 57.1% 

Audiologist Speech 160 101 62.0% 58 32.8% 1 0.6% 

Sign 67 7 9.7% 16 2.2% 46 63.9% 

Multilingualism 16 5 29.4% 0 0.0% 11 64.7% 

English 13 4 28.6 1 7.1% 8 57.1% 

Teacher of the deaf / 

Specialist teacher 

Speech 160 101 62.7% 5 3.1% 54 33.5% 

Sign 70 28 38.4% 13 17.8% 29 39.7% 

Multilingualism 17 6 33.3% 6 33.3% 5 27.8% 

English 13 5 35.7% 1 7.1% 7 50.0% 

General practitioner Speech 152 39 24.7% 0 0.0% 113 71.5% 

Sign 67 2 2.8% 2 2.8% 63 88.7% 

Multilingualism 15 0 0.0% 2 12.5% 13 81.3% 

English 12 2 15.4% 0 0.0% 10 76.9% 
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Specialist doctor Speech 155 80 50.0% 1 0.6% 74 46.3% 

Sign 68 9 12.5% 6 8.3% 53 73.6% 

Multilingualism 15 3 18.8% 1 6.3% 11 68.8% 

English 12 2 15.4% 0 0.0% 10 76.9% 

Psychologist Speech 134 17 9.6% 2 1.4% 115 83.3% 

Sign 66 5 7.2% 2 1.1% 59 85.5% 

Multilingualism 14 1 6.7% 0 0.0% 13 86.7% 

English 12 0 0.0% 0 0.0% 12 92.3% 

Family members Speech 152 74 46.0% 1 0.6% 77 48.1% 

Sign 62 12 17% 1 10.0% 49 70.0% 

Multilingualism 16 1 6.3% 8 50.0% 7 43.8% 

English 11 2 15.4 1 7.7% 8 61.5% 

Friends Speech 148 59 36.9% 0 0.0% 89 50.3% 

Sign 68 11 15.5% 2 2.8% 55 77.5% 

Multilingualism 16 1 5.9% 8 47.1% 7 41.2% 

English 12 3 21.4% 1 7.1% 8 57.1% 

Religious advisors Speech 135 6 4.3% 0 0.0% 129 91.5% 

Sign 60 0 0.0% 1 1.6% 59 92.2% 

Multilingualism 14 0 0.0% 1 6.7% 13 86.7% 

English 11 0 0.0% 0 0.0% 11 84.6% 
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Influences on Decisions about Use of Sign 

Child items. 

Ratings of the importance of items describing child influences on the use of sign 

were made by between 31 and 74 caregivers. The items most frequently rated as being 

very important in decision-making were related to forming friendships and future 

relationships, future literacy success, and future academic success. The items most 

frequently rated as being not important were related to hearing device compliance, 

laterality of hearing loss, and age of initial hearing aid fitting. A factor analysis was 

computed using 12 items that yielded two interpretable factors (Table 6): Children’s 

Future Opportunities and Audiological and Intervention Characteristics. The most 

heavily loading items on each factor were “my child’s future access to rewarding 

employment” and “the age at which my child first received hearing aids” respectively 

(all items and factor loadings are presented in Supplementary Table 2 at the end of this 

paper). Together, these factors explained 65.0% of the variance. Both factors were 

skewed towards high levels of importance (Figure 2) and showed high levels of internal 

consistency and statistically significant construct validity (Table 6). 
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Figure 2. Conceptual representation of caregiver ratings of the importance of factors 

influencing decision-making about sign 
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Table 6 

Factors affecting caregiver decisions about the use of sign with their child 

Area of 

influence 

Factor title No. items 

in factor 

Heaviest 

factor 

loading 

Cronbach’s 

alpha 

Tukey Skewness Kurtosis Construct Validity test 

(one-way ANOVA) 

df F P value 

Child  1. Children’s future 

opportunities 

5 0.964 0.949 2.103 -0.761 -0.953 2, 55 6.924 =0.002** 

 2. Audiological and intervention 

characteristics 

5 0.913 0.864 1.913 -0.200 -1.347 2, 39 8.059 =0.001** 

Family 1. Communication through sign 9 0.815 0.917 1.932 0.486 -0.802 2, 32 7.590 <0.001** 

 2. Attitudes and perspectives 3 0.776 0.638 00246 -0.226 -0.523 2, 48 10.753 <0.001** 

 3. Signing skills of the family 3 0.934 0.947 0.311 0.280 -1.474 2, 40 14.760 <0.001** 

Advice 1. Professionals 6 0.982 0.910 0.779 0.579 -0.940 2, 19 56.350 =0.008** 

 2. Non-professionals 3 0.976 0.835 -0.194 1.518 2.091 2, 15 14.854 <0.001** 
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Family items. 

Ratings of the importance of items describing family influences on the use of 

sign were made by between 33 and 70 caregivers. The items caregivers most frequently 

rated as very important were related to wanting their children to be able to participate in 

hearing culture, to choose how they communicate for themselves, and the families’ 

participation in early intervention. The items most frequently rated as not important 

were related to not wanting other people to see children as disabled, not wanting 

children to sign, and wanting children to be able to sign with their friends. A factor 

analysis was computed using 18 items that yielded three interpretable factors (Table 6): 

Communication through Sign, Attitudes and Perspectives, and Signing Skills of the 

Family. A fourth factor with an Eigen value of 1.178 was excluded as it did not 

meaningfully contribute to the interpretation of the data and explained only 6.5% 

additional variance. The most heavily loading items on each factor were “I want my 

child to participate in the Deaf community”, “I want my child to participate in hearing 

culture”, and “my family’s signing skills” respectively (all items and factor loadings are 

presented in Supplementary Table 2 at the end of this paper). Together, the three family 

factors accounted for 72.2% of the variance. All factors had high levels of internal 

consistency and statistically significant construct validity (Table 6). The first and last 

factors were skewed towards low levels of importance, while the second factor was 

skewed toward a moderate level of importance (Figure 2). 

Community items. 

Ratings of the importance of items describing community influences on the use 

of sign were made by between 60 and 65 caregivers. The items caregivers most 

frequently rated as being very important in deciding whether or not to use sign related to 

caregiver access to signing classes and access to school education for children who use 

sign. Caregivers most frequently rated their local community’s attitude to sign and 
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access to interpreting services as being not important in their decision-making. 

Community influences on decision-making about use of sign were examined through 

factor analysis; however, no relationship was found between items and a factor from 

responses could not be formed. 

Advice items. 

Ratings of the importance of items describing advice influences on the use of 

sign were made by between 4 and 45 caregivers. The advice caregivers most frequently 

rated as being very important in deciding whether or not to use sign with their child was 

provided by: specialist teachers (teachers of the deaf/special education teachers) and 

speech-language pathologists. Caregivers most frequently rated advice from religious 

advisors and general practitioners as being not important. The majority of advice 

reported by caregivers was in favor of using speech with their child (Table 5). A factor 

analysis was computed using eight items that yielded two interpretable factors (Table 

6): Professionals and Non-professionals. The most heavily loading items on each factor 

were “advice from speech-language pathologists” and “advice from friends” 

respectively (all items and factor loadings are presented in Supplementary Table 2 at the 

end of this paper). Together, these factors explained 77.0% of the variance. Both factors 

were skewed towards low levels of importance (Figure 2) and showed high levels of 

internal consistency and statistically significant construct validity (Table 6). 

Influences on Decisions about Multilingualism 

Twenty caregivers completed information about influences on decision-making 

as to whether or not their child should be multilingual. Only caregivers of children with 

at one least family member who used a language other than English completed these 

items. Thirteen (65.0%) of these 20 caregivers reported that their child was multilingual, 

six (30.0%) had tried to raise their child as multilingual but their child used only one 

language, and one (5.0%) had considered multilingualism for her child but decided 
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against this. The small number of responses to these items meant factor analyses could 

not be conducted. 

Child items. 

Ratings of the importance of items describing child influences on decisions 

about multilingualism were made by between 7 and 16 caregivers. The items caregivers 

most frequently rated as being very important in decisions about multilingualism related 

to age of first hearing aid fitting and enrolment in early intervention, and future 

academic success. The items most frequently rated as being not important related to 

laterality of hearing loss, hearing device compliance, and age of hearing loss diagnosis. 

Family items. 

Ratings of the importance of items describing family influences on decisions 

about multilingualism were made by between 6 and 17 caregivers. One item was most 

frequently rated as being both very important and not important by caregivers: “my 

child can learn to use English later on if he/she wants to”. Other items that were 

frequently rated as being very important related to participation in the family’s culture 

and in mainstream Australian culture. Other items that were frequently rated as being 

not important related to not want people to think children were disabled and caregivers 

own research about multilingualism. 

Community items. 

Ratings of the importance of items describing community influences on 

decisions about multilingualism were made by between 10 and 17 caregivers. The items 

caregivers most frequently rated as being very important related to access to early 

intervention and school education for children who use English. The items most 

frequently reported to not be important related to assessing early intervention and 

school education in languages other than English and community attitudes to 

multilingualism. 
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Advice items. 

Ratings of the importance of items describing advice influences on decisions 

about multilingualism were made by between 5 and 16 caregivers. The advice 

caregivers most frequently rated as being very important was from specialist teachers 

(teachers of the deaf/special education teachers) and speech-language pathologists. 

Advice from religious advisors and general practitioners was most frequently rated as 

not being important. Advice to caregivers was mixed, with some advice to use only one 

spoken language and other advice to use more than one spoken languages (Table 5). 

Influences on Decisions about the Use of Spoken English. 

Sixteen caregivers from multilingual home environments completed information 

about influences on their decision-making as to whether or not to use English with their 

child. All children were from multilingual home environments and all were 

monolingual users of English. The small number of responses to these items meant 

factor analyses could not be conducted. 

Child items. 

Ratings of the importance of items describing child influences on decisions 

about using English were made by between 6 and 15 caregivers. Caregivers most 

frequently rated items relating to future literacy and academic success and forming 

friendships and future relationships as being very important in their decision-making. 

The items most frequently rated as being not important related to hearing device 

compliance and the possibility of children living outside of Australia in the future. 

Family items. 

Ratings of the importance of items describing family influences on decisions 

about using English were made by between 10 and 14 caregivers. The items caregivers 

most frequently rated as being very important related to children communicating with 

extended family and friends and participation in mainstream Australian culture. The 
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items most frequently reported to be not important related to caregivers own research 

about multilingualism and wanting children to make their own decisions about 

communication. 

Community items. 

Ratings of the importance of items describing community influences on 

decisions about using English were made by between 12 and 14 caregivers. The items 

caregivers most frequently rated as being very important related to access to early 

intervention and school education for children who use English. The items most 

frequently reported to be not important related to access to early intervention and school 

education for children who use language other than English and community attitudes to 

multilingualism. 

Advice items. 

Ratings of the importance of items describing advice influences on decisions 

about using English were made by between one and eight caregivers. Advice from 

specialist teachers (teachers of the deaf/special education teachers), audiologists, and 

speech-language pathologists was most frequently rated as being very important. 

Advice from religious advisors was most frequently rated as not being important. The 

majority of advice given to caregivers suggested that they use English with their child 

(Table 5). 

Discussion 

The purpose of this study was to explore influences on caregiver decision-

making about use of speech, sign, multilingualism, and spoken English languages for 

their children with hearing loss. The importance of a broad range of child, family, and 

community characteristics were examined, along with who caregivers received advice 

from. Principal component factor analyses and investigations of response frequencies 
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allowed an overview of the influences that 177 Australian caregivers considered were 

important in their decision-making for their children.  

Influences on Decisions about Communication Mode 

The majority (84.1%) of children had used speech and many children (34.7%) 

had used a form of sign either with, or separately from, speech. Caregivers’ responses 

consistently indicated that their children’s future opportunities were very important in 

making decisions about communication mode (speech and/or sign), placing importance 

on items describing the children’s future literacy and academic success, access to 

university and employment, and forming friendships and future relationships. The 

desire for oral communication has been related to providing broader education 

opportunities, better speech and language development, and better opportunities for 

socialization (Hyde, Punch, & Komesaroff, 2010; Li, Bain, & Steinberg, 2003). A 

number of studies have reported that caregivers’ perceive mainstream education as 

desirable for their children with hearing loss, particularly as a means to allowing the 

children to access better opportunities in their future lives (e.g., Archbold, Lutman, 

Gregory, O'Neill, & Nikolopoulos, 2002; Hardonk et al., 2011; Li et al., 2003). 

However, education placement is a complex issue. Hardonk et al. (2011) found that 

Deaf parents who made decisions about cochlear implantation for their children with 

hearing loss were concerned about both their children’s ability to cope with the 

demands of mainstream education and the potential for low educational outcomes of 

children attending special schools. 

Caregivers in this study also described the importance of audiological and 

intervention characteristics in their decision-making, especially when caregivers were 

making decisions about using speech with their children. Caregivers indicated that the 

age at which their children’s hearing loss was diagnosed and intervention commenced, 

as well as the severity of their children’s hearing loss, were important in making 
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decisions about communication mode. Other researchers have indicated that children 

with hearing loss who are identified through newborn screening and/or fitted with 

appropriate hearing device/s within the first year of life better early spoken language 

outcomes than children who are identified and receive intervention later. For example, 

Sininger, Grimes, and Christensen (2010) found that earlier fitting of hearing aids was 

associated with better speech perception, speech production, and language performance 

at three years of age. Further, Gilliver, Ching, and Sjahalam-King (2012) reported that 

caregivers felt that earlier diagnosis and management of their children’s hearing loss 

would lead to better spoken language outcomes for their children. 

Caregivers placed more importance on family influences in their decision-

making when considered using speech with their children than when they considered 

using sign with their children. Communicating effectively with others was considered 

by caregivers in decision-making about the use of speech and the use of sign, as well as 

the speech skills of children’s immediate family. This practical aspect of 

communicating has been mentioned in previous research from the perspective of 

communicating effectively with the child (e.g., Watson, Hardie, Archbold, & Wheeler, 

2008) as well as providing the child with the opportunity to communicate through a 

means that can be understood by the maximum number of people (e.g., Crowe, 

Fordham, McLeod, & Ching, in press). In contrast to these influences on caregiver 

decision-making about the use of speech, caregiver’s reported that their decision-

making about using sign was less influenced by a desire for their children and 

themselves to be able to communicate through the use of sign (communication through 

sign) and the caregiver and family’s own signing skills. It is interesting that these 

factors were reported to be of lesser importance in caregiver decision-making as the 

majority of caregivers in this study had little experience or competence using sign to 
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communicate. Further, the difficulties that caregivers and extended family face in 

developing competence using sign has been documented (Hyde & Punch, 2011). 

The availability of early intervention and school education that provided 

services using speech was reported to be important by caregivers. However, the 

availability of early intervention and school education that provided services using sign 

was not important when caregivers were making decisions about using sign. This is an 

interesting point, as in the regions of Australia where participants lived there are many 

early intervention and education opportunities for children using speech, but 

significantly fewer opportunities for children using speech and sign (as ascertained 

through surveying the educational options presented in Choices; Australian Hearing, 

2005). The geographic location of the family and availability of early intervention and 

school education may also be a contributing factor. Steinberg et al. (2003) reported that 

63% of the American families in his study chose a communication mode on the basis 

that this was the only option offered by their local school or county. Caregivers of 

Australian children with hearing loss in metropolitan areas have access to a greater 

number of intervention and education providers, who offer a wider variety of options, 

than caregivers in rural and remote areas. However, recent developments in the 

availability of intervention and education through the medium of telehealth are 

changing this situation in Australia (McCarthy, 2010; McCarthy, Muñoz, & White, 

2010). 

Over three-quarters of caregivers in the present study reported that they were 

advised by a professional about communication mode and/or language. Overall, the 

most common sources of advice from professionals were from teachers of the deaf 

and/or special education teachers, speech-language pathologists, and audiologists, in 

line with the findings of Decker, Vallotton and Johnson (2012). While professionals 

may provide support for caregivers through the process of diagnosis, decision-making, 
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and education, professionals have been found to have difficulty providing the 

information caregivers require in an appropriate, timely, objective, and manageable 

manner (Christiansen & Leigh, 2004; Young et al., 2006). Young et al. (2006) 

suggested that some caregivers have a preference for an expert model in which 

professionals guide caregiver decisions, rather than fully making these decisions for 

themselves. Young et al. also suggested that caregivers’ abilities to make informed 

choices for their children with hearing loss is greatly impacted by both the nature of the 

information that they receive for this purpose, and the actual conception of what 

informed choice means for these caregivers. Caregiver difficulty with decision-making 

was also identified by Kluwin and Gaustad (1991) who suggested delineating decisions 

that were conscious and those that were default (a course of action that is followed as a 

result of no decision being made by the caregiver). 

Influences on Decisions about Language Use 

This study contained a small subset of 20 caregivers who had considered raising 

their child with a hearing loss using more than one spoken language, although the 

majority of children used only English. Caregivers identified access to education as an 

influential factor making it perhaps not surprizing that many chose to use English with 

their children. Education in Australia is typically conducted in English, with few 

education programs providing curricular materials in languages other than English. 

Formal opportunities for development of some languages are available for school-aged 

children through community language programs (Baldauf, 2005) or as subjects at school 

(e.g., NSW Board of Studies, 2012). Additionally, as English is the lingua franca in 

Australia, spoken and written English competency is beneficial for work and social life. 

The linguistic situation described in the present study is dramatically different to 

that described by Bird et al. (2012) in their investigation of multilingualism in children 

with Autism.  The majority of participants in that study were from countries with high 
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levels of multilingualism and caregivers described multilingualism as a necessity for 

their child. This is not the case in the current Australian context, where 89.2% of 

Australians reported in 2011 that they use English well or very well (Australian Bureau 

of Statistics, 2011). In an environment dominated by English, the maintenance of 

heritage and community languages is difficult (Pauwels, 2005). While raising a 

multilingual child in a predominantly monolingual environment can be challenging 

(Caldas & Caron-Caldas, 1992), the uncertainty of language development and outcomes 

for children with hearing loss means that in reality few caregivers choose this option, 

especially early in their child’s development. 

Clinical Implications 

The shift from professionally-driven intervention services for children towards 

family-focused intervention practices has meant that the role of the professional is now 

to provide caregivers with information and support in their decision-making, rather than 

to make the decision for them (Watts Pappas & McLeod, 2009). With this shifting 

focus, the information and factors caregivers consider in making decisions about 

communication are becoming increasingly important (Young et al. 2005; 2006; 2008). 

The present study provides an initial insight into the factors that Australian caregivers 

considered to be important in their decision-making about communication mode and 

language use for children with diverse hearing losses, hearing devices, intervention and 

education characteristics, and from a range of language backgrounds. Professionals 

working with children with hearing loss need to be mindful of the complexity that 

decisions about communication mode and language use pose for these children’s 

caregivers and families. Caregivers making decisions about communication mode place 

importance on accessible information from professionals to support their decision-

making, which goes beyond the immediate therapeutic context. This may include 

consideration of their children’s future opportunities, communication with the family 
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and with others, and the caregivers’ own attitudes and experiences. For caregivers 

making decisions about which spoken language to use with their child, or whether their 

child should be monolingual or multilingual, this may extend to participation in 

mainstream and family culture, and access to intervention and education services. 

Limitations of the Present Study 

The manner in which data were collected in this study allowed for a broad, 

exploratory view of the potential influences on caregiver decision-making about 

communication mode and language use. However, this manner of data collection led to 

several limitations. Firstly, the questionnaire design required the authors to create a 

finite list of potential influences of which caregivers would rate the importance. While 

the authors aimed to include all potentially relevant influences, it is possible that these 

were not relevant to all caregivers and that influences important to some caregivers may 

have been omitted. To account for this, caregivers were also asked to specify in their 

own words what the most important influences on their choices were, and analysis of 

these data have been described in Crowe et al. (in press). Secondly, analysis of cross-

sectional data from caregivers of children of different ages and at different stages in 

their communication journey meant that the present study was unable to examine the 

dynamic nature of caregiver decision-making that has been described by other authors 

(e.g., Watson, Archbold, & Nikolopoulos, 2006). Longitudinal investigation of 

caregiver decision-making is required for this purpose, and also to account for changes 

in caregivers’ decisions based on their ongoing evaluations of the success of the 

decisions they have made previously. This would allow for investigation of the impact 

of factors at different stages in children’s development. Thirdly, the current 

investigation was unable to differentiate between caregiver decisions that were made 

consciously and unconsciously. 
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The generalizability of results may also be a limitation of the current 

investigation. Caregivers participating in this study lived in areas of relatively less 

disadvantage and had higher levels of educational achievement than the Australian 

population. As described in Crowe et al. (2013), higher levels of caregiver education 

were associated with greater use of oral communication by children with hearing loss in 

the LOCHI study, meaning the influences of caregiver decision-making may be less 

representative of the views of all caregivers. Also, the low response rate of caregivers 

describing children from multilingual environments meant that the influences on these 

caregivers’ decision-making could not be explored in depth. Finally, the experiences of 

caregivers of Australian children with hearing loss are expected to be different to those 

of caregivers living in different countries. The widespread availability of universal 

newborn hearing screening and equitable provision of hearing aids and cochlear 

implants, audiological, and educational services in Australia may influence caregiver 

decision-making. The linguistic context of Australia as a predominantly monolingual 

society without a dominant minority language may also affect both the way caregivers 

make decisions about multilingualism and the availability of information and services in 

caregivers’ preferred language. Further, the majority of early intervention and education 

services in Australia focus on the development of speech, which may affect caregiver 

options and attitudes compared to countries with a tradition of sign-bilingual education 

for children with hearing loss (e.g., Swanwick, 2010). 

Future Research 

Further investigations of caregivers’ decision-making about communication 

mode and language use should consider the temporal aspects of this process. 

Understanding changes in caregivers’ decisions over time, and the factors that influence 

these changes, would provide professionals with knowledge to better support caregivers 

through their decision-making process. Open-ended responses from caregivers may 
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reveal a different aspect of influences on caregiver decision-making that may not be 

able to be viewed through the questionnaire data reported here. Future research can 

consider what factors caregivers felt facilitated or hindered their decision-making, 

particularly with regard to the information and advice they received. The sources 

caregivers use to gain advice and information may be of interest for providing 

caregivers with timely and appropriate information, without overburdening them. As 

speech and hearing professionals were important sources of advice for many caregivers 

in this study, future research could investigate the advice that professionals give to 

caregivers and the rationales behind the advice they give. There is a need to better 

understand professional advice regarding communication mode (Ben-Itzhak, Most, & 

Weisel, 2005), and especially professional advice concerning multilingualism and 

language choice (Bird et al., 2012). Investigation of the feasibility of decision-making 

tools to support caregivers and professionals may warrant further investigation 

(Johnston et al., 2008). 

Conclusion 

Caregivers’ decisions about the use of speech and/or sign were most influenced 

by factors relating to the children’s future opportunities and children’s audiological and 

intervention characteristics. Caregivers’ decisions about which spoken language/s to use 

were influenced by children’s audiological characteristics and future opportunities, 

participation in mainstream and family culture, and access to intervention and education 

services. Advice from speech-language pathologists, audiologists, and specialist 

teachers was frequently reported to be important. These findings have implications for 

the provision of information and services to the caregivers of children with hearing loss. 
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Supplementary table 1 

Factors loadings for items affecting caregiver decisions about the use of speech with their child 

Area of 

influence 

No. items 

in 

analysis 

Factor title No. 

caregivers 

(n = 177) 

No. items 

in scale 

Item from questionnaire Factor 

loadings 

Child  10 Children’s future 

opportunities 

158 5 My child’s future access to rewarding employment 0.985 

My child’s future access to university education 0.891 

My child’s ability to form friendships and future relationships 0.877 

My child’s future academic success 0.848 

My child’s future literacy success 0.844 

 10 Audiological and 

intervention 

characteristics 

134 5 The age my child first received hearing aids 0.933 

The age my child first attended early intervention 0.829 

The age my child’s hearing loss was diagnosed 0.818 

My child’s hearing loss is unilateral/bilateral 0.758 

The severity of my child’s hearing loss 0.614 

Family 15 Children’s 

communication with 

those around them 

153 6 I want my child to be able to speak with his/her friends 0.962 

I want my child to participate in the Hearing world 

I want my child to be able to speak 

0.933 

0.916 

I want my child to be able to speak with his/her extended family 0.905 

I want my child to be able to speak with his/her siblings 0.897 
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I want my child to participate in hearing culture 0.737 

 15 Speech skills of the 

immediate family 

145 3 My own speech skills 0.951 

My family’s speech skills 0.905 

Family and friends looking after my child use speech 0.533 

 15 Attitudes and beliefs 114 4 I don’t want people to think my child has a disability 0.833 

I don’t want people to treat my child differently from other children 0.750 

My own research about people with hearing loss using speech 0.526 

I believe speech is the birth right of every child 0.458 
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Supplementary table 2 

Factors loadings for items affecting caregiver decisions about the use of sign with their child 

Area of 

influence 

No. items 

in 

analysis 

Factor title No. 

caregivers 

(n = 177) 

No. items 

in scale 

Item from questionnaire Factor 

loadings 

Child 12 Children’s future 

opportunities 

67 5 My child’s future access to rewarding employment 0.964 

My child’s future literacy success 0.937 

My child’s future academic success 0.926 

My child’s future access to university education 0.900 

My child’s ability to form friendships and future relationships 0.854 

 12 Audiological and 

intervention 

characteristics 

65 5 The age my child first received hearing aids 0.913 

The age my child’s hearing loss was diagnosed 0.899 

My child’s hearing loss is unilateral/bilateral 0.839 

The age my child first attended early intervention 0.822 

The severity of my child’s hearing loss 0.545 

Family 18 Communication through 

sign 

35 9 I believe that signing is a sign of pride for deaf people 0.815 

I want my child to sign with his/her friends 0.763 

My own research about people with hearing loss who use sign 0.749 

I want my child to be able to sign 0.727 

I want my child to sign with his/her siblings 0.709 
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I want my child to participate in the Deaf community 0.686 

I wanted to learn to sign 0.671 

I want my child to sign with his/her extended family 0.656 

I don’t want people to treat my child differently from other children 0.597 

 18 Attitudes and 

perspectives 

35 3 I want my child to participate in hearing culture 0.776 

I don’t want people to think my child has a disability 0.738 

My child can learn to sign when he/she is older if he/she wants to 0.675 

 18 Signing skills of the 

family 

52 3 My family’s signing skills -0.934 

Family and friends looking after my child can sign -0.901 

My own signing skills -0.891 

Advice 8 Professionals 29 5 Advice from a speech pathologist 0.982 

Advice from an audiologist 0.916 

Advice from a teacher of the deaf/special education teacher 0.869 

Advice from a specialist doctor (e.g. paediatrician, ENT) 0.752 

Advice from a general practitioner (GP) 0.708 

Advice from a psychologist 0.607 

 8 Non-professionals 33 2 Advice from friends 0.976 

Advice from family members 0.974 

Advice from a religious advisor 0.655 
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hearing loss. Deafness and Education International. doi: 

10.1179/1557069X13Y.0000000026 
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Conclusion to Part Four 

 

 The purpose of the studies presented in papers five and six was to investigate the 

factors that caregivers considered important in the choices they had made about 

communication mode and language use for their children with hearing loss (research 

objective four). Continuity exists between these studies in the population that was 

examined, with both describing the same cohort (177 caregivers of 157 children) 

participating in the LOCHI study. These two studies diverged in three ways: (a) the 

analysis methods employed, (b) the type of data analysed, and (c) the semantic grouping 

of the results. 

 Paper five (Crowe, McLeod, McKinnon, & Ching, 2012) addressed this research 

objective through quantitatively analysing caregivers’ ratings of the importance of child 

factors, family factors, community factors, and others’ advice on their decision-making 

regarding the use of speech, sign, more than one spoken language, and English with 

their children. Findings were reported within these categories, mirroring the structure of 

the questionnaire. Overall, caregivers’ decisions about their children’s communication 

mode were most influenced by factors that described their child’s future opportunities 

and their child’s audiological and intervention characteristics. As well, access to 

appropriate services and participation in mainstream culture were important in caregiver 

decisions about language use. In terms of the influence of advice, advice from clinicians 

and educators with specialist expertise working with children with hearing loss were 

reported to be of greatest importance in caregivers’ decision-making. 

 Paper six (Crowe, Fordham, McLeod, & Ching, in press) also addressed research 

objective four, but that study used qualitative methods to examine caregivers’ free-field 

responses about their decision-making regarding the use of speech, sign, more than one 

spoken language, and English with their children. Results were reported in terms of 
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themes that emerged from caregivers’ responses across all categories, rather than the 

predetermined categories of the questionnaire in paper five. Caregivers most frequently 

indicated the importance of advice from professionals in their decision-making. The 

remaining themes identified as influencing caregivers’ decisions were practicalities of 

communication, children as individuals, and children’s future lives. 

 In both studies, the importance of information, particularly advice obtained from 

professionals involved in the diagnosis and management of hearing loss, was identified. 

The importance of children’s future opportunities and their audiological and 

intervention experiences were more strongly represented in paper five than paper six. 

However, caregivers introduced many ideas in their free-field responses that were either 

not present as options on the questionnaire (as analysed in paper five) or were not rated 

as important by many caregivers. Examples of these influences included fostering 

belonging for children within a community of language users (including spoken and 

signed languages), children’s communication skills at the time their hearing loss was 

diagnosed, and temporal considerations in the order or timing of introduction of 

different languages and communication modes.  

 Both the methods of analysis and the structures used to report findings created 

significant points of difference between the methodology for papers five and six, but 

continuity remained within the results from both studies. This showed method 

triangulation. Concordant findings between these studies may in part reflect caregivers’ 

responses to free-field questions being “primed” by their exposure to the predetermined 

factors in the questionnaire. However, caregivers’ free-field responses did make 

reference to influences that were not included in the questionnaire’s predetermined 

factors. This difference demonstrates the importance of using a variety of data types and 

analysis methods to examine the same research question.  
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 The studies presented in papers five and six also added to the issues considered 

in the second objective of this research, namely to describe the use of different 

communication modes and languages by young Australian children with hearing loss. 

Papers three and four examined caregiver decision-making by looking at the 

communication modes and languages children and caregivers used at a specific point in 

time and found that approximately one-quarter (24%) of the 3-year-old children were 

using sign as part or all of their communication system. Papers five and six contributed 

to this picture with the finding that one-third (33%) of the children aged between 3 and 

9 years were currently or previously using sign as part of their communication system, 

and half of the caregivers reported that they had considered using sign with their 

children. Paper five provided additional support to the second research objective with 

the finding that few children used either a language other than English (2%) or signed 

communication (6%) fluently. 

 The findings reported in papers five and six also contributed to the issues 

considered in the third objective of this doctoral research, which was to explore 

relationships between the characteristics of children with hearing loss and their families, 

and the communication modes and languages they used. The qualitative nature of the 

research presented in paper six provided some insight into the failure to find an 

association between caregiver hearing status and child communication mode in papers 

three of four. The responses of some Deaf caregivers in paper six showed a heavy focus 

on their children’s development of spoken English to ensure that their children had 

access to the same opportunities as their hearing peers. Also, in paper four, no 

association was found between children’s audiological and intervention characteristics 

and their communication mode or use of languages other than English. However, in 

papers five and six caregivers frequently made reference to the importance of their 

children’s audiological (e.g., age of identification, severity of hearing loss) and 
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intervention characteristics (e.g., early access to amplification, involvement in early 

education) in influencing caregivers’ decisions about the communication mode and 

languages they used with their children. 

 One paper that described the communication mode and language use choices of 

caregivers of children with hearing loss was identified following the submission of 

papers five and six. Guiberson (2013) examined the decision-making of 71 Spanish 

caregivers of children with hearing loss. In this study, 38% of families chose spoken 

language multilingualism for their children with hearing loss. There were 40 (56%) 

children who were reported to use oral communication only, with the remaining 31 

(44%) children using either oral and manual communication or cued speech (both of 

which would be considered to be mixed communication in this doctoral research). The 

reported rates of spoken language multilingualism and use of signed communication 

was much higher that those identified through this doctoral research. In terms of 

decision-making, caregivers reported that their immediate family and speech-language 

pathologists were the most supportive and most involved in decision-making about 

communication. The majority of caregivers reported positive attitudes towards spoken 

language multilingualism and this was frequently described in terms of the opportunities 

multilingualism would create for their children in the future. Differences in the rates of 

multilingualism and the attitude of caregivers towards multilingualism reported in 

Guiberson (2013) study and this doctoral research may relate to the impact of 

caregivers’ own experiences of multilingualism. Spain is a country rich in cultural and 

linguistic diversity as demonstrated by 38% of the children in Guiberson’s (2013) study 

having at least one multilingual caregiver, a rate much higher than in this doctoral 

research. 
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Importance of Part Four Findings 

 The findings of Part four of this research give new insight into influences on 

Australian caregivers’ decision-making about communication mode and language use 

for their children with hearing loss. There is very limited current research describing 

how caregivers make decisions about the communication mode they will use with their 

children with hearing loss, and no research regarding decision-making about language 

use and multilingualism for these families. Research regarding communication mode 

decisions mostly relates to children with significant hearing losses, particularly children 

using cochlear implants (e.g., Decker, Vallotton, & Johnson, 2012; Wheeler, Archbold, 

Hardie, & Watson, 2009). In contrast, the caregivers and children involved in this study 

had a range of hearing losses, hearing devices, cultural and linguistic backgrounds, 

levels of ability, and prior experiences with hearing loss, so they provide a perspective 

that is different from those reported in previous investigations. 

 The importance of the findings from Part four relates mainly to insights about 

caregivers’ decision-making processes, insights that are useful for professionals and 

organisations involved with children with hearing loss and their families. Young (2002) 

described the importance of understanding the information, expectations, and identity 

that caregivers bring to the process of decision-making for their children. Such 

understanding is essential for creating situations where caregivers are able to make an 

informed choice. Further, Fitzpatrick, Jacques, and Neuss (2011) stated that “by 

understanding parents’ perspectives, and consequently their needs in making decisions, 

practitioners may be better able to guide families in their decision-making” (p. 686). In 

both cases, the authors described the conditions that professionals and organisations 

need to create in order for caregivers to be supported and empowered in making 

informed choices for their children. This is the perspective taken in this doctoral 

research. The knowledge disseminated in papers five and six will give professionals and 
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organisations greater understanding of the information, expectations, and identities of 

the caregivers with whom they interact. It is hoped that professionals and organisations 

will use this knowledge to support caregivers in making informed choices for their 

children and themselves. 

 The findings of papers four, five, and six are also pertinent for consideration of 

communication mode as a variable in studies of the outcomes of children with hearing 

loss. Many researchers have associated communication mode with differences in the 

speech and language outcomes of children with hearing loss (e.g., Geers & Sedey, 2011; 

Jiménez, Pino, & Herruzo, 2009; Percy-Smith, Caye-Thomasen, Breinegaard, & Jensen, 

2010; Rinaldi & Caselli, 2009; Yim, 2012). However, in the majority of studies 

communication mode has been treated as a predictor variable, and speech and language 

performance are treated as outcome variables. That is, communication mode has been 

seen to contribute to explaining variation in children’s speech and language outcomes. 

However, if the communication mode used by a child is dependent on other factors, 

such as the child’s early success in communication development, family language 

background, parental education and expectations, or degree of hearing loss, then 

communication mode should not be treated in this way as it confounds findings. The 

associations between child and caregiver characteristics and use of particular 

communication modes (paper four), and caregivers’ reasons for use and non-use of 

different communication modes (papers four and five) clearly showed that the way a 

child communicates maybe influenced by many factors. This is especially important as 

some children change communication mode, particularly during their early years (Hyde 

& Punch, 2011; Watson, Hardie, Archbold, & Wheeler, 2008; Wheeler et al., 2009). 

Similar dilemmas could exist when the outcomes of multilingual children with hearing 

loss are examined. 

 



 

 177 

Limitations of This Research 

 The major limitations of this research are the same as those described for papers 

three and four (see Part three). These limitations relate to the representativeness of the 

LOCHI cohort, the degree to which finding may be generalised, and reliance on 

caregivers’ interpretation of key concepts for accurate reporting of communication 

mode and language use. 

 The timing of the data collection in papers five and six created two limitations 

for these investigations. Firstly, the children participating in the LOCHI study at the 

time the questionnaire was administered were between 3 and 9 years of age. While this 

provided an opportunity to examine many broad aspects of caregiver decision-making, 

it also meant that the influence of factors on caregivers’ decision-making could not be 

related to different ages and stages in children’s development. Secondly, asking 

caregivers to report retrospectively on their decision-making processes meant that: (a) a 

long time would have passed since some caregivers had made initial decisions about 

communication mode and language use for their children, and (b) caregivers’ responses 

might have been influenced by knowing whether the decisions they had made for their 

children had led to the speech and language outcomes they had hoped for in their 

children.  

 

Future Directions for Research 

 Future research could expand on the current findings by considering decision-

making about communication mode and language use for children with hearing loss 

from a number of different perspectives. Firstly, influences on the advice that 

professionals provide to caregivers concerning communication mode and language use 

are of importance. Caregivers described the importance of advice from professionals for 

their decision-making in the studies reported in paper five and six.  Despite the 
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importance caregivers placed on professional advice, very little is known about what 

motivates the advice that professionals give, and no investigations of this aspect were 

located. Advice from professionals to caregivers about communication mode has been 

described as “conflicting” (Christiansen & Leigh, 2004, p. 674), “complicated, 

overwhelming” (Decker, 2009, p. 166), “biased” (Decker, 2009, p. 170), based on 

opinions (Decker, 2009), providing limited choices (Steinberg, Bain, Li, Delgado, & 

Ruperto, 2003), or withholding key information (Young, Jones, Starmer, & Sutherland, 

2005) . Only two studies were identified in which professional advice regarding 

multilingualism for children was discussed. In both studies the authors noted that 

multilingual caregivers were advised by professionals to speak only English with their 

children following cochlear implantation (McConkey Robbins, Green, & Waltzman, 

2004; Waltzman, McConkey Robbins, Green, & Cohen, 2003).  

 A second direction for future research would be to consider temporal influences 

on the decision-making of caregivers of children with hearing loss, as previous research 

has shown that children’s communication mode can change over time (McConkey 

Robbins et al., 2004; Waltzman et al., 2003). Specifically, research could focus on the 

decisions regarding communication mode and language use that are made at key points, 

such as at diagnosis, upon entry into early intervention, upon entry into formal 

schooling, high school, employment, and starting a family. This could take the form of 

examining the influences on caregivers within a cross-sectional cohort of children the 

same age, or following children longitudinally and examining stability and changes in 

influences on caregiver decision-making. A further option would be to undertake in-

depth interviews with caregivers to examine the impact of different influences at 

different ages and stages in their children’s development. 

 A third potential direction for research would be to focus specifically on 

decision-making about multilingualism for children with hearing loss. The small 
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number of responses from caregivers raising children in multilingual environments in 

this doctoral research (n = 20) meant that in-depth analysis of influences on decisions 

about multilingualism and use of English were not possible. It would be of interest to 

repeat the questions examined in this doctoral research with a larger cohort of 

caregivers who were raising their children with hearing loss in a multilingual 

environment. This could be undertaken in regions such as Quebec, Canada, where there 

is greater need for multilingual interaction in daily life. For example, Bird, Lamond, and 

Holden (2012) examined multilingualism in children with autism spectrum disorders 

living in Canada, the United States, Greece, France, Egypt, and Singapore. Such 

research could also consider how caregivers’ decision-making differs for their children 

with hearing loss and their siblings without hearing loss. 
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Part Five: 

Conclusions and Recommendations 
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 This doctoral research has increased current knowledge concerning 

communication mode and language use in young children with hearing loss. It provides 

professionals and organisations with information that assists in the provision of 

culturally and linguistically appropriate services for Australian children with hearing 

loss and their families. It also provides information that can be used to support 

caregivers in making informed choices about communication mode and language use 

for their children, their families, and themselves. This research is innovative because of 

its investigation of a large population-based sample of young children with hearing loss 

and their caregivers, its focus on communication mode and language use in different 

environments (at home and in early education), and its use of a number of different 

research and analysis methods (frequency analysis, factor analysis, inductive thematic 

analysis). While each component study had its own aims, there were four overarching 

research objectives that provided cohesion to this research.  

Objective One: To investigate outcomes for children with hearing loss, including 

examination of factors relevant to the outcomes of children who use languages other 

than English. 

Objective Two: To investigate the use of different communication modes and 

languages in young Australian children with hearing loss and their families. 

Objective Three: To explore relationships between the characteristics of Australian 

children with hearing loss and their families, and the communication modes and 

languages they use. 

Objective Four: To describe the factors that Australian caregivers consider important 

in their decision-making regarding communication mode and language use for their 

children with hearing loss. 

 Broadly, the aim of this doctoral research was not only to better understand the 

phenomenon being investigated, but to “sow the seeds of changes in policies, services, 
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or beliefs” (Institute for Education, 2013, para. 1) about children with hearing loss and 

their caregivers. This involves the dissemination of research findings in forums where 

they are accessible to people who are able to enact change. The papers published (or 

submitted for publication) as part of this doctoral research have been placed in national 

or international journals well known to many professionals and service providers who 

work with children with hearing loss and their families. As well, research findings have 

been presented at research conferences with an audience similar to those who read the 

papers. However, the ethical conduct of research requires another audience to be 

considered in the dissemination of research findings, that is, consumers and 

implementers of this research: educators, clinicians and caregivers, particularly the 

research participants (Institute for Education, 2013).  

 In line with the need to disseminate research findings to key stakeholders, the 

conclusion to this thesis is presented in three ways. The conclusion that follows is a 

traditional thesis conclusion that provides a summary of overall research findings, their 

importance, their limitations, and directions for future research. However, knowledge 

translation requires “the interchanging of knowledge between research users and 

research producers” (Mitton, Adair, McKenzie, Patten, & Perry, 2007, p. 729). To meet 

this need a second conclusion is presented in Appendix C that is directed towards 

consumers of this research, principally educators and clinicians, including those who 

participated in this research. The third conclusion to this thesis is presented in Appendix 

D is a letter, written in plain English, that will be distributed to the caregivers of all 

children participating in the LOCHI study.  

 

Summary of This Doctoral Research 

 Understanding how children with hearing loss and their parents communicate, 

and how caregivers make decisions about communication, is important for 
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professionals, organisations, and researchers working with children with hearing loss 

and their families. To date there has never been an investigation of the communication 

modes and spoken languages used by a representative group of Australian children with 

hearing loss and their caregivers. This research is also unique because it (a) asked 

caregivers how they and their children communicated, (b) considered how children 

communicated at home and in early intervention, and it (c) investigated how children 

communicated before they began formal schooling. The findings of this research will 

help professionals and organisations to develop information and services that cater for 

the languages and communication modes used by Australian children with hearing loss 

and their families. This will help organisations in the provision of information and 

services in the preferred languages and communication modes of many families, 

allowing families greater access to and engagement with intervention and education 

services. 

 Professionals strive to follow evidence-based practice when they are working 

with children with hearing loss and their families. That means that professionals 

integrate information from research studies with their own knowledge and experience 

and their understanding of the children and families they work with, to provide the best 

possible services with the best possible outcomes for children and families (Sackett, 

Rosenberg, Gray, Haynes, & Richardson, 1996). Examining the research that described 

the speech and language development of children using languages other than English 

drew attention to what information professionals working with linguistically diverse 

families may have access to (Paper two: Crowe & McLeod, in press). It was especially 

important to investigate how much research was available describing the development 

of children who used more than one spoken language to communicate, or came from 

homes where languages other than the majority language were spoken (such as an 

Australian family that uses Vietnamese at home). Identifying where research evidence 
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was available, and which languages used by Australian children did not have research 

available, was important for alerting researchers to gaps in current knowledge of 

children’s language development in languages other than English. 

 Caregivers should be encouraged by educators and clinicians to make informed 

choices about communication for their children with hearing loss, not just to make a 

choice. Making an informed choice means making a decision based on information that 

is comprehensive, without bias, and evidence-based, and contains information that 

encompasses the full range of options that are possible (Sackett et al., 1996). Every 

child and every family is different, and no single method of communication is 

appropriate for every child and family (Early Support, 2006). Caregivers making 

choices should be encouraged to consider which communication options are best for 

their child and their family (Marschark & Spencer, 2003). Previous studies of caregiver 

decision-making have considered small groups of children and caregivers who have 

similar characteristics. Children and families participating in the current PhD research 

have a broad range of audiological, cultural, linguistic, social, cognitive, educational, 

and behavioural characteristics. These diverse characteristics, and the large number of 

families participating in these studies, mean that this research about caregivers’ 

decision-making represents many different perspectives. Asking caregivers which 

influences were important in their decision-making about communication, and which 

were not, will help professionals and organisations to appropriately support caregivers 

as they make decisions about communication mode and language use.  

 

How do young Australian children with hearing loss communicate? 

 The majority (94%) of the 406 children participating in the Australian population 

study used spoken English to communicate when they were 3-years-old, with 1% of 

children using only sign to communicate, and 24% of the children using speech and 
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some form of sign (or symbols) to communicate (Paper three: Crowe, McLeod, & 

Ching, 2012). The most common types of signed communication used were Auslan, 

followed by Makaton and Signed English, and then alternative communication (e.g., 

pictures and symbols) (Paper three: Crowe, McLeod, & Ching, 2012). For children aged 

between 3 and 9 years, 33% either currently used sign, or had used sign at some time in 

their past (Paper five: Crowe, McLeod, McKinnon, & Ching, 2012).  

 The languages most frequently used by the children were English, followed by 

Arabic, Cantonese, Vietnamese, and Spanish; however, in total the children used 29 

different spoken languages to communicate: Arabic, Assyrian, Cantonese, Chinese 

(dialect not specified), Dutch, English, Farsi/Persian, French, German, Greek, Hindi, 

Italian, Japanese, Kaanada, Maltese, Mandarin, Maori, Nuer, Oromo, Polish, Samoan, 

Spanish, Sri Lankan, Tagalog, Telugu, Thai, Turkish, Urdu, and Vietnamese (Paper 

three: Crowe, McLeod, & Ching, 2012). Only 13% of children used more than one 

spoken language at home, and fewer (2%) used more than one spoken language in early 

intervention (Paper three: Crowe, McLeod, & Ching, 2012). Some caregivers reported 

that they had tried to raise their children with hearing loss to be multilingual, but that 

their children used only one spoken language (Paper five: Crowe, McLeod, McKinnon, 

et al., 2012). The rates at which these languages were used were very similar to the 

languages reported to be used by young Australian children without hearing loss in the 

Longitudinal Study of Australian Children (McLeod, 2011; Verdon, McLeod, & 

Winsler, 2013). Seventeen percent of children used a spoken language other than 

English at home, but this language was rarely used in early intervention (Paper three: 

Crowe, McLeod, & Ching, 2012). 

 At 3-years of age, the following characteristics were important in differentiating 

children who used speech at home from those who used both sign and speech at home: 

the communication mode their mother used at home, whether children had any 
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disabilities in addition to hearing loss, and their mothers’ level of education (Paper four: 

Crowe, McKinnon, McLeod, & Ching, 2013). The communication mode used in early 

intervention for these children was best differentiated by: children’s communication 

mode at home, and whether their father used a language other than English at home 

(Paper four: Crowe et al., 2013). For 3-year-old children the following characteristics 

were important in differentiating children from multilingual homes who used English at 

home and who used another language at home (with or without also using English): 

mothers’ use of English at home, children’s communication mode at home, and whether 

children used English at home (Paper four: Crowe et al., 2013). 

 

How do the caregivers of young children with hearing loss 

communicate? 

 The majority of caregivers (93%) of children participating in this study used 

spoken English to communicate at home when their children were 3-years-old, with 

very few (2%) of the caregivers using sign to communicate (Paper three: Crowe, 

McLeod, & Ching, 2012). The languages most frequently used by the caregivers were 

English, Arabic, Cantonese, Vietnamese, and Italian; however, caregivers used 45 

different spoken languages at home: Afrikaans, Arabic, Assyrian, Cambodian, 

Cantonese, Chaldean, Croatian, Creole (Mauritian), Dutch, English, Farsi/Persian, 

French, German, Greek, Hindi, Hula, Hungarian, Italian, Indonesian, Japanese, 

Kaanada, Korean, Lithuanian, Macedonian, Maltese, Mandarin, Nuer, Oromo, Pidgin 

(Papua New Guinea), Polish, Portuguese, Russian, Samoan, Slovak, Spanish, Sri 

Lankan, Sudanese Arabic, Tagalog, Telugu, Thai, Turkish, Twi, Ukrainian, Urdu, and 

Vietnamese (Paper three: Crowe, McLeod, & Ching, 2012). The rates at which these 

different languages were used were similar to the languages reported in the 2006 census 

(Australian Bureau of Statistics, 2006). Twenty percent of caregivers used more than 



 

 189 

one spoken language at home, compared to only 13% of children (Paper three: Crowe, 

McLeod, & Ching, 2012). 

 

Which languages are the speech and language outcomes of children with 

hearing loss described in? 

 A search was undertaken of research studies published between 2000 and 2011 

that described the speech and language outcomes of children with hearing loss who used 

languages other than English. In all, 117 research papers were identified that described 

the development of speech intelligibility, speech production, language, and/or lexical 

tone, in 20 languages (Paper two: Crowe & McLeod, in press). Only 36% of these 

languages were among those reported to be used by young Australian children with 

hearing loss, and only 25% were among those used by these children’s caregivers 

(Paper three: Crowe, McLeod, & Ching, 2012). Only eight studies were identified 

which examined the outcomes of children who were multilingual (used more than one 

spoken language). 

 Children’s outcomes, and the situations associated with better and poorer 

outcomes, were difficult to compare across studies and languages. In general, 

differences in children’s outcomes were related to age of hearing loss diagnosis, age of 

hearing aid fitting and/or cochlear implantation, and severity of hearing loss. However, 

the impact of these factors varied greatly across studies. Studies varied greatly in the 

outcomes they measured, the ways they measured these outcomes, and the information 

they collected from participants.  
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What influences caregivers’ decisions about communication? 

 Caregivers described the factors that were influential in making decisions about 

which communication mode they would use with their children with hearing loss (i.e., 

speech, sign, or speech and sign). 

 Caregivers reported that their children’s audiological characteristics, intervention 

experiences, and abilities to access opportunities in the future were important 

influences in their decision-making about using speech and sign (Paper five: Crowe, 

McLeod, McKinnon, et al., 2012). However, children’s audiological characteristics 

and intervention experiences were more important in making decisions about 

whether or not to use speech than whether or not to use sign (Paper five: Crowe, 

McLeod, McKinnon, et al., 2012). Children’s ability to understand spoken language 

through audition, to access hearing aids and cochlear implants, and to show good 

development of spoken language skills were all important influences on caregivers’ 

decisions, as well the desire to create the best possible opportunities for children’s 

future educational, vocational, and social pursuits (Paper five: Crowe, McLeod, 

McKinnon, et al., 2012). 

 Caregivers reported that their children’s ability to communicate with those around 

them, the speech skills of the family, and caregivers’ own attitudes and experiences 

with hearing loss and communication were important in making decisions about 

using speech with their children (Paper five: Crowe, McLeod, McKinnon, et al., 

2012). 

 The majority of caregivers reported that their own attitudes and perspectives about 

using sign and the signing skills of other people were not very important in their 

decision-making (Paper five: Crowe, McLeod, McKinnon, et al., 2012). 

 The practicalities of different communication modes for children and families were 

often mentioned as important, as was the need for children to experience belonging. 
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This included children needing to fit in with the way the family already 

communicated, engaging in the hearing and/or Deaf community, caregivers’ signing 

skills, and caregivers’ understanding of critical periods for language acquisition 

(Paper six: Crowe, Fordham, McLeod, & Ching, in press). 

 Caregivers who had made decisions about whether or not to raise their children 

with hearing loss in a monolingual or a multilingual environment gave insight into what 

had been important in their decision-making process. These caregivers emphasised the 

importance in their decision-making of early access to hearing aids and early 

intervention, children’s future academic and literacy success, children’s abilities to form 

friendships, participation in mainstream Australian culture, communication with other 

family members, and the availability of intervention and education in English (Paper 

six: Crowe et al., in press; Paper five: Crowe, McLeod, McKinnon, et al., 2012).  

 In making decisions about communication mode and multilingualism, caregivers 

commented on the importance of the advice they had received. In general, advice from 

professionals was considered important, especially advice from speech pathologists, 

audiologists, and specialist teachers (Paper six: Crowe et al., in press; Paper five: 

Crowe, McLeod, McKinnon, et al., 2012). Caregivers reported that the majority of 

advice they had received from professionals was in favour of using speech and of using 

sign. Few professionals were reported to advise against using English and there was a 

balance of recommendations for and against multilingualism (Paper six: Crowe et al., in 

press; Paper five: Crowe, McLeod, McKinnon, et al., 2012). Responses from some 

caregivers indicated that conditions were not optimal for making an informed choice; 

for example “the teacher of the deaf told us not to sign”. Other caregivers commented 

on the balanced advice they had received; for example “the teacher of the deaf provided 

unbiased information, not saying we should or should not use sign” (Paper six: Crowe 

et al., in press). 
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Contribution of research findings to theory development 

 Sociolinguistic and psycholinguistic theories underpin the work contained within 

this thesis and facilitate understanding of the difficulties children with hearing loss have 

with developing spoken English, especially when children are from multilingual 

environments. Sociolinguistic theories aim to describe the nature of interactive 

relationships between languages, language users, and society (Crystal, 1997; Wei, 2007; 

Woll & Barnett, 1998). Currently, sociolinguistic theories do not adequately describe 

the role that language input has on the language acquisition of multilingual children 

with hearing loss. While the language acquisition of multilingual children with hearing 

loss is rarely considered in the literature (Paper two: Crowe & McLeod, in press), the 

relation of these children’s development to sociolinguistic theories has not been 

considered. Work by authors such as De Houwer (2006, 2007, 2011) has demonstrated 

the importance of caregiver language choice and community language use in whether 

children with typical hearing will become multilingual or not. Findings such as these 

support the theories such as Romaine’s (1989) descriptors of different language 

acquisition environments and Paradis, Genesee, and Crago’s (2011) description of dual 

language learners and their environments. 

 The findings of this thesis expand the scope of sociolinguistics by adding support 

for the importance of home and environmental language choices for a different 

population, namely children with hearing loss growing up in multilingual spoken 

language environments. This was described in papers three (Crowe, McLeod, & Ching, 

2012) and six (Crowe et al., in press) of this thesis. However, the findings of this thesis 

go further in that additional factors unique to children with hearing loss that impacted 

on their multilingualism were identified. These include findings from paper four (Crowe 

et al., 2013) about the impact of children’s communication mode, and from paper five 
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(Crowe, McLeod, McKinnon, et al., 2012) that highlighted the importance of children’s 

audiological and intervention characteristics, and the availability of early intervention 

and education services on caregiver’s decision-making about whether their child would 

be multilingual. Findings from papers five (Crowe, McLeod, McKinnon, et al., 2012) 

and six (Crowe et al., in press) also highlighted caregivers’ concerns about creating 

opportunities for cultural participation and fostering belonging for their children. 

 Important factors that were consistently mentioned by caregivers were planning 

for children’s futures success in terms of literacy, education, friendships, and 

relationships, and sources of information that was important in their decision-making 

about multilingualism, as reported in papers five (Crowe, McLeod, McKinnon, et al., 

2012) and six (Crowe et al., in press). These factors were not mentioned in the 

sociolinguistic theories of Romaine (1989) or Paradis, Genesee, and Crago (2011). The 

role of advice, particularly from professionals such as educators, speech-language 

pathologists, and audiologists, appears to be very important in caregiver’s decision-

making about language use (Crowe et al., in press; Crowe, McLeod, McKinnon, et al., 

2012). This is a situation of increased importance specific to children with hearing loss 

where diagnosis of the hearing loss may occur as early as at one day after birth and 

decisions about communication and multilingualism are made without a comprehensive 

understanding of the success children are likely to experience in the acquisition of 

multiple spoken languages. There have been anecdotal reports in the literature that some 

professionals may actively advise multilingual caregivers of young children with 

hearing loss to use only the majority community language with the child (McConkey 

Robbins, Green, & Waltzman, 2004; Waltzman, McConkey Robbins, Green, & Cohen, 

2003), but no research investigating this has been identified. An expanded 

sociolinguistic model is needed that could account for these additional interactive 
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relationships between languages, language users, and society that are important for 

multilingual children with hearing loss and their families. 

 Psycholinguistic theories aim to describe the structures and processes that are 

essential for comprehending and producing language (Aitchison, 1989). There are 

currently no theories that specifically describe the psycholinguistic processes that 

underlie speech and language acquisition in children with hearing loss, or that examine 

similarities and differences in these processes between children with typical hearing, 

monolingual children with hearing loss, and multilingual children with hearing loss. 

Therefore there is a need for researchers to view multilingual children with hearing loss 

in terms of psycholinguistic processes and models, and conversely, for psycholinguistic 

theorists to examine psycholinguistic models in terms of their relevance to the speech 

and language acquisition of multilingual children with hearing loss. To this end, this 

thesis makes two contributions to psycholinguistic theory development. Firstly, findings 

presented in papers three (Crowe, McLeod, & Ching, 2012), four (Crowe et al., 2013), 

five (Crowe, McLeod, McKinnon, et al., 2012), and six (Crowe et al., in press) 

demonstrate that children with hearing loss live in multilingual environments and some 

children with hearing loss acquired multiple spoken languages. However, as described 

in paper two (Crowe & McLeod, in press), there is very little research describing the 

speech and language processing and skills of these children. The complexity of 

linguistic input children with hearing loss from multilingual environments are exposed 

to has not been described previously. These results set the frame for future work 

utilizing models such as Stackhouse and Well’s (1997) Speech Processing Model to 

examine the impact of different input factors on children’s multilingual speech and 

language output. Secondly, the prevalence of children using mixed communication 

modes described in papers three (Crowe, McLeod, & Ching, 2012) and five (Crowe, 

McLeod, McKinnon, et al., 2012) highlight an area of difficulty for current 
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psycholinguistic models. Current models do not account for simultaneous processing of 

linguistic input through two sensory channels, for example through audition (speech), 

vision (signs), and touch (tactile communication); although Stackhouse and Wells do 

indicate that input can be visual (for reading) and output can be manual (for writing). 

There is a need to expand models to consider other modes of input and output. 

 

Future research 

 Although much has been learned from this research, there is still more to learn 

about the way children with hearing loss communicate. Clinicians and educators need to 

know how the speech and language of children with hearing loss develops when 

children are speakers of a wide range of languages. Research was available from the 

systematic review (Paper two: Crowe & McLeod, in press) to describe some aspects of 

speech and language acquisition for only one-third of the languages used by the 

Australian children with hearing loss in these studies at 3 years of age. However, most 

of this research did not address multilingual speech and language acquisition. Only 

eight of the 117 studies identified in a systematic review focused on multilingual 

children with hearing loss, and only four of these looked at children’s development in 

both languages (Paper two: Crowe & McLeod, in press). The impact of communication 

mode on spoken language outcomes also needs to be considered carefully. Many 

research studies have reported that children who use sign to communicate have poorer 

spoken language outcomes. However, the findings of this PhD research suggest that 

children’s use of sign to communicate may, in some cases, be a response to difficulties 

in their early speech and language acquisition. This means that in some cases the use of 

sign to communicate may be the result of difficulty acquiring spoken language, rather 

than the cause of difficulty acquiring spoken language. 
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Summary of key findings 

 One-third of the children with hearing loss had used sign as part of their 

communication system before they were 10 years old. 

 The children with hearing loss used one or two of 29 different spoken languages. 

13% of the children with hearing loss were multilingual at home, but only 2% were 

multilingual in their early intervention setting.  

 The caregivers of children in this research used 45 different spoken languages, and 

20% of the children’s caregivers used more than one language at home. 

 The caregivers reported that the following factors were influential in their decision-

making about how their children with hearing loss would communicate: advice from 

professionals, children’s access to speech through audition, children’s intervention 

experiences, children’s future opportunities, practicalities of communication, and 

creating a sense of belonging for their children.  

 

Final Comments on This Doctoral Research 

 This doctoral research has described the communication of young Australian 

children with hearing loss and their caregivers. The research examined communication 

mode and language use, as well as caregiver decision-making about communication 

mode and language use, in ways that have greatly contributed to understanding of these 

topics. A number of unique aspects of this doctoral research made this possible. Firstly, 

the participants in the studies presented here were drawn from a prospective, 

population-based sample of Australian children with hearing loss. This meant that 

participants were diverse in many important ways, including their audiological, cultural, 

linguistic, social, cognitive, educational, and behavioural characteristics, and that a large 

population sample of children and their caregivers could be accessed. Secondly, this 

doctoral research examined the ways in which children communicated in different 
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environments (at home and in early education) which are two important, but different, 

communication environments for young Australian children with hearing loss. Thirdly, 

data concerning the communication modes and languages of children were obtained 

from both their caregivers and their educators/clinicians, building a stronger picture of 

communication in each environment. Finally, a number of different research and 

analysis methods were employed to examine the research objectives from a variety of 

angles. It is hoped that the findings of this doctoral research will bring professionals, 

service providers, and researchers another step closer to better supporting the 

communication journey of culturally and linguistically diverse children with hearing 

loss and their caregivers. (Curdt-Christiansen, 2009) 
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Introduction to Appendix A 

 

 Appendix A contains a paper produced during the course of this doctoral 

research that does not directly address the research objectives discussed in this doctoral 

research. This paper was an invited chapter in a book titled Multilingual aspects of 

speech sound disorders in children. The aim of this book was to translate research about 

multilingual children with speech sound disorders into contexts accessible for 

practitioners working with these children. Each section of the book contained a chapter 

outlining theoretical and research knowledge on a topic, and the chapters that followed 

presented examples of how this knowledge was applied in different cultural, 

geographic, and linguistic contexts. 

 Paper seven translated knowledge about multilingual speech assessment into a 

clinical context for speech-language pathologists working with children with hearing 

loss. The focus was on transcription of the speech (English) and sign (Auslan) of 

bimodal children with hearing loss. This paper contains information and examples of 

broad and narrow transcription of the speech of three children with hearing loss, using 

the International Phonetic Alphabet (IPA), the Extended-IPA (ext-IPA), and the Voice 

Quality Symbols (VoQS). This paper also contains information and examples of sign 

language phonology and transcription of sign language, and examples of Auslan sign 

notation using Handshape, Orientation, Location, and Movement (HOLM) and the 

Hamburg Notation System (HamNoSys). 
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Paper Seven 

 

Crowe, K. (2012). Translation to practice: Transcription of the speech and sign of 

bimodal children with hearing loss. In S. McLeod & B. A. Goldstein (Eds.), 

Multilingual aspects of speech sound disorders in children (pp. 191-195). Bristol, 

England: Multilingual Matters. 

 

 

Paper has been removed from this thesis due to copyright restrictions 
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Appendix B: 

 

Questionnaire 
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Introduction to Appendix B 

 

 Appendix B contains the questionnaire that was used to collect the data 

discussed in papers five and six. The primary purpose of this questionnaire was to 

investigate influences on caregivers’ decision-making regarding use of speech, sign, 

English, and other spoken languages with their children with hearing loss. As well, 

information was collected that described relevant demographic variables and 

communication mode and language use in a way that was more detailed than the data 

collected through the LOCHI study (as used in papers three and four).  
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Questionnaire
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Appendix C: 

 

Letter to Professionals 
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Introduction to Appendix C 

 

 Appendix C contains a summary of the research contained within this thesis in a 

format appropriate for knowledge translation to professionals working with children 

with hearing loss and their families. This information is presented in the format of a 

letter, based on the question and answer style used by Genesee (Institute for Education, 

2013) in his “short guide to raising children bilingually” published in Multilingual 

Living Magazine. It is written in plain language and succinctly describes the goals, 

methods, and findings of this research. The purpose of this letter is to inform 

professionals who work directly with children with hearing loss and their families about 

how the data they provided has been used, and the significance of these research 

findings. The caregivers in papers five and six said that professional advice was 

important for their decision-making. Therefore, this letter respects the views of 

caregivers and aims to demonstrate that challenging issues can be addressed in creative 

ways. 
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Supporting families to choose the best communication options  

for their child with a hearing loss 

When children are diagnosed with hearing loss, their families start making many 

decisions, including whether to use speech or sign, and if they are multilingual, what 

languages they will use with their children (e.g., Arabic and/or English). They have 

many sources of information to draw on, to help them make these decisions. Parents 

will ask you, as health or education professionals, what is the best pathway. This letter 

provides a summary of a number of studies of the choices that parents make about how 

their children with hearing loss will communicate. 

The Longitudinal Outcomes of Children with Hearing Impairment (LOCHI) 

(www.outcomes.nal.gov.au) study is a large-scale population study of over 400 children 

in New South Wales, Queensland, and Victoria, who were fitted with a hearing aid or 

cochlear implant before they were 3-years-old. The LOCHI study is helping people all 

around the world to better understand the impact of hearing loss on children and their 

families. I have been employed within the LOCHI study as a research speech 

pathologist for 6 years. Simultaneously, I have undertaken a PhD through Charles Sturt 

University where I was able to analyse some of the LOCHI data, as well as contact the 

parents of LOCHI children to ask more questions. Information analysed within my PhD 

has helped us to better understand the choices that parents make about how their 

children with hearing loss will communicate. I would like to share with you the new 

knowledge that together we have been able to create. 

 

What did I do? 

 What did I set out to find? 

 I set out to explore how young Australian children with hearing loss 

communicate. This involved answering three different questions. First, which 
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communication modes (speech and/or sign) and languages (language use and spoken 

language multilingualism) are used by children with hearing loss and their parents? 

Second, what research evidence is available that describes the speech and language 

development of children who use spoken languages other than English, or use more 

than one spoken language (i.e., who are multilingual
5
)? Third, what are the most 

important things that parents think about when they are making decisions about how 

their children with hearing loss will communicate? 

 

 Why are these questions important? 

 Understanding how children with hearing loss and their parents communicate, 

and how parents make decisions about communication, is important for professionals, 

organisations, and researchers working with children with hearing loss and their 

families. To date there has never been an investigation of the communication modes and 

spoken languages used by a representative group of Australian children with hearing 

loss and their parents. This research is also unique because (a) I asked parents how they 

and their children communicated, (b) I looked at how children communicated at home 

and in early intervention, and (c) I investigated how children communicated before they 

began formal schooling. The findings of this research will help professionals and 

organisations to develop information and services that cater for the languages and 

communication modes used by Australian children with hearing loss and their families. 

This will help organisations in the provision of information and services in the preferred 

languages and communication modes of many families, allowing families greater access 

to and engagement with intervention and education services. 

 Professionals strive to follow evidence-based practice when they are working 

with children with hearing loss and their families. That means that professionals 

                                                 
5
 The use of a signed language and a spoken language is also a form of multilingualism. However, these 

studies were limited to spoken language multilingualism. 
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integrate information from research studies with their own knowledge and experience 

and their understanding of the children and families they work with, to provide the best 

possible services with the best possible outcomes for children and families (Sackett, 

Rosenberg, Gray, Haynes, & Richardson, 1996). Examining the research that described 

the speech and language development of children using languages other than English 

allowed me to see what information professionals working with linguistically diverse 

families may have access to. It was especially important to investigate how much 

research was available describing the development of children who used more than one 

spoken language to communicate, or came from homes where languages other than the 

majority language were spoken (such as an Australian family that uses Vietnamese at 

home). Identifying where research evidence was available, and which languages used 

by Australian children did not have research available, was important for alerting 

researchers to gaps in our current knowledge of children’s language development in 

languages other than English. 

 Parents should be encouraged by educators and clinicians to make informed 

choices about communication for their children with hearing loss, not just to make a 

choice. Making an informed choice means making a decision based on information that 

is comprehensive, without bias, and evidence-based, and contains information that 

encompasses the full range of options that are possible (Sackett et al., 1996). Every 

child and every family is different, and no single method of communication is 

appropriate for every child and family (Early Support, 2006b). Parents making choices 

should be encouraged to consider which communication options are best for their child 

and their family (Marschark & Spencer, 2003). Previous studies of caregiver decision-

making have looked at small groups of children and caregivers who have similar 

characteristics. Children and families participating in the LOCHI study have a very 

broad range of audiological, cultural, linguistic, social, cognitive, educational, and 
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behavioural characteristics. These diverse characteristics, and the large number of 

families participating in this LOCHI study, mean that research about LOCHI parents’ 

decision-making represents many different perspectives. Asking parents which 

influences were important in their decision-making about communication, and which 

were not, will help professionals and organisations to appropriately support parents as 

they make decisions about communication mode and language use.  

 

 What information did I use? 

 To answer my questions I used information from five different sources: 

1. Parents and teachers/clinicians completed questionnaires when the children 

participating in the LOCHI study were 3-year-old. This provided information about 

how children communicated at home and in early intervention, and what languages 

their parents used at home. This questionnaire also collected information about other 

important child and parent characteristics, such as country of birth, socioeconomic 

status, parental education level, parental hearing status, and children’s disabilities in 

addition to hearing loss. 

2. Information from the children’s audiologists told us how old the children were when 

they were diagnosed with a hearing loss, when they were first fitted with hearing 

aids, and how severe their hearing loss was. For children with cochlear implants, the 

age when their first implant was switched on also was obtained. 

3. I examined all the questionnaire information that had been collected for 3-year-old 

children participating in the LOCHI study, and identified which information was still 

missing for each child. Children’s parents were contacted to retrieve missing 

information. Through this process, an almost complete dataset was available to 

describe how 406 LOCHI children and 792 parents communicated when the children 

were 3-years-old. 
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4. In 2011 the parents of each child participating in the LOCHI study were sent two 

copies of a questionnaire titled “Making decisions about signing, speech, and 

bilingualism”, and 177 parents completed and returned these questionnaires.  

5. I conducted a systematic review of research papers published in English between 

2000 and 2011 that described the speech and language outcomes of children who 

used spoken languages other than English to communicate. 

 

What did I learn? 

 How do young Australian children with hearing loss communicate? 

 The majority of children participating in the LOCHI study used spoken English 

to communicate when they were 3-years-old (Early Support, 2006a) (Table 1). Very 

few children used only sign to communicate, and approximately 25% of the children 

used speech and some form of sign (or symbols) to communicate (Crowe, McLeod, & 

Ching, 2012). The most common types of signed communication used were Auslan, 

followed by Makaton and Signed English, and then alternative communication (e.g., 

pictures and symbols) (Crowe, McLeod, & Ching, 2012). For children aged between 3 

and 9 years, 33% either currently used sign, or had used sign at some time in their past 

(Crowe, McLeod, McKinnon, & Ching, 2012).  

 The language most frequently used was English, followed by Arabic, Cantonese, 

Vietnamese, and Spanish (Crowe, McLeod, & Ching, 2012). Children used 29 different 

spoken languages to communicate: Arabic, Assyrian, Cantonese, Chinese (dialect not 

specified), Dutch, English, Farsi/Persian, French, German, Greek, Hindi, Italian, 

Japanese, Kaanada, Maltese, Mandarin, Maori, Nuer, Oromo, Polish, Samoan, Spanish, 

Sri Lankan, Tagalog, Telugu, Thai, Turkish, Urdu, and Vietnamese (Crowe, McLeod, & 

Ching, 2012). The rates at which these languages were used were very similar to the 

languages reported to be used by young Australian children without hearing loss in the 
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Longitudinal Study of Australian Children (McLeod, 2011; Verdon, McLeod, & 

Winsler, 2013). Approximately 17% of children used a spoken language other than 

English at home, but this language was rarely used in early intervention (Crowe, 

McLeod, & Ching, 2012) (see Table 1). 

 A small percentage of children used more than one spoken language at home, 

and even fewer used more than one spoken language in early intervention (Crowe, 

McLeod, & Ching, 2012) (see Table 1). Some parents reported that they had tried to 

raise their children with hearing loss to be multilingual, but that their children used only 

one spoken language (Crowe, McLeod, McKinnon, et al., 2012). 

 At 3-years of age, the following characteristics were important in differentiating 

children who used speech at home from those who used both sign and speech at home 

(Crowe, McLeod, & Ching, 2012): 

 the communication mode their mother used at home, 

 whether children had any disabilities in addition to hearing loss, and 

 their mothers’ level of education. 

The communication mode used in early intervention for these children was best 

differentiated by (Crowe, McKinnon, McLeod, & Ching, 2013):  

 children’s communication mode at home, and 

 whether their father used a language other than English at home.  

For 3-year-old children the following characteristics were important in differentiating 

children from multilingual homes who used English at home and who used another 

language at home (with or without also using English) (Crowe et al., 2013):  

 mothers’ use of English at home,  

 children’s communication mode at home, and 

 whether children used English at home. 
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Table 1 

Children’s communication style at 3 years of age (Crowe, McLeod, & Ching, 2012) 

Note. Based on data from 406 children participating in the Longitudinal Outcomes of Children 

with Hearing Impairment (LOCHI) study. Percentages do not all add to 100% as some children 

did not use any spoken language, some children used more than one language, and there were 

small amounts of missing data. 

 

 How do the parents of young children with hearing loss communicate? 

 The majority of parents of children participating in the LOCHI study used 

spoken English to communicate at home when their children were 3-years-old (Crowe 

et al., 2013) (Table 2). Very few of the parents used sign to communicate (Crowe, 

McLeod, & Ching, 2012). The languages most frequently used were English, Arabic, 

Cantonese, Vietnamese, and Italian (Crowe, McLeod, & Ching, 2012). The parents used 

45 different spoken languages at home: Afrikaans, Arabic, Assyrian, Cambodian, 

Cantonese, Chaldean, Croatian, Creole (Mauritian), Dutch, English, Farsi/Persian, 

French, German, Greek, Hindi, Hula, Hungarian, Italian, Indonesian, Japanese, 

Kaanada, Korean, Lithuanian, Macedonian, Maltese, Mandarin, Nuer, Oromo, Pidgin 

(Papua New Guinea), Polish, Portuguese, Russian, Samoan, Slovak, Spanish, Sri 

Lankan, Sudanese Arabic, Tagalog, Telugu, Thai, Turkish, Twi, Ukrainian, Urdu, and 

Vietnamese (Crowe, McLeod, & Ching, 2012). The rates at which these different 

languages were used were similar to the languages reported in the 2006 Australian 

census (Australian Bureau of Statistics, 2006). Approximately 20% of parents used 

 Communication style At home At intervention 

Communication 

mode 

Speech only 75% 77% 

Sign only 1% <1% 

Sign and speech 24% 23% 

Spoken language 

use 

Spoken English 94% 99% 

Other spoken language 17% 3% 

Spoken English only 82% 97% 

Other spoken language only 4% 1% 

Spoken language 

multilingualism 

Monolingual 86% 97% 

Multilingual 13% 2% 
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more than one spoken language at home, compared to only 13% of children (Crowe, 

McLeod, & Ching, 2012; Crowe, McLeod, McKinnon, et al., 2012) (Tables 1 and 2). 

 

Table 2 

Parents’ home communication style when children with hearing loss were 3-years-old 

(Crowe, McLeod, & Ching, 2012) 

Note. Based on data from 792 caregivers of children participating in the Longitudinal Outcomes 

of Children with Hearing Impairment (LOCHI) study. Percentages do not all add to 100% as 

some parents did not use any spoken language, some parents used more than one language, and 

there were small amounts of missing data. 

 

 Which languages are speech and language development described in? 

 A search was conducted for research studies published between 2000 and 2011 

that described the speech and language outcomes of children with hearing loss who used 

languages other than English. In all, 117 research papers were identified that described 

the development of speech intelligibility, speech production, language, and/or lexical 

tone, in 20 languages (Crowe & McLeod, in press). Only 36% of these languages were 

among those used by children in the LOCHI study, and only 25% were among those 

used by parents of children on the LOCHI study. Only eight studies were identified 

which examined the outcomes of children who were multilingual (used more than one 

spoken language). 

 Children’s outcomes, and the situations associated with better and poorer 

outcomes, were difficult to compare across studies and languages. Studies varied greatly 

in the outcomes they measured, the ways they measured these outcomes, and the 

 Communication style Mothers Fathers 

Communication 

mode 

Speech only 91% 93% 

Sign only 1% 2% 

Sign and speech 8% 5% 

Spoken language 

use 

Spoken English 94% 93% 

Other spoken language 25% 26% 

Spoken English only 74% 72% 

Other spoken language only 5% 5% 

Spoken language 

multilingualism 

Monolingual 78% 77% 

Multilingual 20% 21% 
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information they collected from participants. In general, differences in children’s 

outcomes were related to age of hearing loss diagnosis, age of hearing aid fitting and/or 

cochlear implantation, and severity of hearing loss. However, the impact of both these 

factors on outcomes varied greatly across studies.   

 

 Which factors influence parents’ decisions about communication? 

 Parents described the factors that were influential in making decisions about 

which communication mode they would use with their children with hearing loss (i.e., 

speech, sign, or speech and sign). 

 Parents reported that their children’s audiological characteristics, intervention 

experiences, and abilities to access opportunities in the future were important 

influences in their decision-making about using speech and sign (Crowe, McLeod, 

McKinnon, et al., 2012). However, children’s audiological characteristics and 

intervention experiences were more important in making decisions about whether or 

not to use speech than whether or not to use sign (Crowe, McLeod, McKinnon, et al., 

2012). Children’s ability to understand spoken language through audition, to access 

hearing aids and cochlear implants, and to show good development of spoken 

language skills were all important influences on parents’ decisions, as well the desire 

to create the best possible opportunities for children’s future educational, vocational, 

and social pursuits (Crowe, Fordham, McLeod, & Ching, in press). 

 Parents reported that their children’s ability to communicate with those around them, 

the speech skills of the family, and parents’ own attitudes and experiences with 

hearing loss and communication were important in making decisions about using 

speech with their children (Crowe et al., in press; Crowe, McLeod, McKinnon, et al., 

2012). 



 

 233 

 In regard to using sign, the majority of parents reported that their own attitudes and 

perspectives about using sign and the signing skills of other people were not very 

important in their decision-making (Crowe, McLeod, McKinnon, et al., 2012). 

 The practicalities of different communication modes for children and families were 

often mentioned as important, as was the need for children to experience belonging. 

This included children needing to fit in with the way the family already 

communicated, engaging in the hearing and/or Deaf community, parents’ signing 

skills, and parents’ understanding of critical periods for language acquisition (Crowe 

et al., in press). 

 Parents who had made decisions about whether or not to raise their children with 

hearing loss in a monolingual or a multilingual environment gave insight into what had 

been important in their decision-making process. These parents emphasised the 

importance in their decision-making of early access to hearing aids and early 

intervention, children’s future academic and literacy success, children’s abilities to form 

friendships, participation in mainstream Australian culture, communication with other 

family members, and the availability of intervention and education in English (Crowe et 

al., in press; Crowe, McLeod, McKinnon, et al., 2012).  

 In making decisions about communication mode and multilingualism, parents 

commented on the importance of the advice they had received. In general, advice from 

professionals was considered important, especially advice from speech pathologists, 

audiologists, and specialist teachers (Crowe et al., in press; Crowe, McLeod, 

McKinnon, et al., 2012). Parents reported that the majority of advice they had received 

from professionals was in favour of using speech and of using sign. Few professionals 

were reported to advise against using English and there was a balance of 

recommendations for and against multilingualism (Crowe et al., in press; Crowe, 

McLeod, McKinnon, et al., 2012). Responses from some caregivers indicated that 
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conditions were not optimal for making an informed choice; for example “the teacher of 

the deaf told us not to sign” (Crowe et al., in press). Other parents commented on the 

balanced advice they had received; for example “the teacher of the deaf provided 

unbiased information, not saying we should or should not use sign” (Crowe et al., in 

press). 

 

What still needs to be learned? 

 Although much has been learned from this research, there is still more to learn 

about the way children with hearing loss communicate. We need to know how the 

speech and language of children with hearing loss develops when children are speakers 

of a wide range of languages. Research was available to describe some aspects of 

speech and language acquisition for one-third of the languages used by children in the 

LOCHI study at 3 years of age. We also need to know more about the speech and 

language development of children who use more than one spoken language. Only eight 

of the 117 studies identified in a systematic review focused on multilingual children 

with hearing loss, and only four of these looked at children’s development in both 

languages (Crowe & McLeod, in press). The impact of communication mode on spoken 

language outcomes also needs to be considered carefully. Many research studies have 

reported that children who use sign to communicate have poorer spoken language 

outcomes. However, the findings of my research suggest that children’s use of sign to 

communicate may, in some cases, be a response to their not experiencing good 

outcomes in their speech and language acquisition. This means that in some cases the 

use of sign to communicate may be the result of difficulty acquiring spoken language, 

rather than the cause of difficulty acquiring spoken language. 

 Within the scope of this PhD I was not able to examine changes in the way 

children and parents communicate over time, and the influences that are most important 
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for parents making decisions about their children’s communication at different times. 

As the LOCHI study continues, it will be possible to consider how all the LOCHI 

children communicate when they are 5 years old and 9 years old, and how the 

communication modes and languages used by each child have changed, or not changed, 

over time. Looking at how parents make decisions about communication at different 

ages and stages in their children’s development is another important way to gain a better 

understanding of decision-making about communication mode and language use. 

 

Summary of key findings 

 One-third of the children with hearing loss had used sign as part of their 

communication system before they were 10 years old. 

 The children with hearing loss used one or two of 29 different spoken languages. 

13% of the children with hearing loss were multilingual at home, but only 2% were 

multilingual in their early intervention setting.  

 The parents of children in this research used 45 different spoken languages. 20% of 

the children’s parents used more than one language at home. 

 The parents reported that the following factors were influential in their decision-

making about how their children with hearing loss would communicate: advice from 

professionals, children’s access to speech through audition, children’s intervention 

experiences, children’s future opportunities, practicalities of communication, and 

creating a sense of belonging for their children.  
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Letter to Caregivers 
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Introduction to Appendix D 

 

 Appendix D contains the draft of a letter that will be distributed to the caregivers 

of children participating in the LOCHI study, explaining the aims, findings, and 

significance of this doctoral research. The letter is written in plain English to make its 

content more accessible to caregivers with limited English literacy skills. 
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Letter to Caregivers
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