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Children who have severe speech impairments and who rely on augmentative and alternative communication in order to express themselves are vulnerable to being silenced, due to their difficulties in producing communication others can understand. Because their speech is unintelligible, alternative modes of communication (e.g., picture boards, computer-based communication aids) are selected for them, often with minimal input from the child who is to use this form of communication. The vocabulary within the aid is selected by others and may align imperfectly with a child’s interest or motivation. In addition, children using aided communication may rely heavily on interaction partners to gloss and interpret their attempts at communication; it may be difficult for them to repair or challenge misinterpretations. This chapter explores the difficulties in accessing the voices of children with significant communication impairments and the potential opportunities to harness their input and views on the fundamental human activity of communication.
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Introduction
One of the most remarkable of children’s achievements is mastery of the spoken language of their community. This mastery involves the insight that it is possible to influence the thoughts of others through uttering sounds. It involves working out how a continuous sound stream can be segmented to abstract individual units of meaning and storing those units in a way that the sound form can be easily retrieved and reproduced, while also storing information about how that specific sound form or word works within a phrase. While linguists (e.g., Chomsky, 1986, Jackendoff, 2002, Pinker, 1994, Tomasello, 2003) strive for theories to explain the structure of language and how it is acquired, children as young as three seem able to abstract and implement the rules of the language(s) of their environment without any formal instruction. Externalizing those linguistic rules in order to communicate using speech involves transforming underlying ideas and concepts into rule-based language forms, mapping those units onto speech forms that ultimately must be translated into motor impulses, so that individual muscles move the speech articulators in one of the most rapid motor activities available to humans. For the majority of children, this mastery proceeds with such rapidity that it appears unremarkable.
Despite the ease with which most children accomplish this feat, some children encounter difficulties and a proportion of these children do not develop speech that can be easily understood by others, even by their parents. For many of these children and young people, speech production is not the only aspect of communication that is affected. Their ability to use gesture, manual signs, to effectively control facial expression and even eye gaze may all be compromised. For this group, providing a way to communicate usually involves recruiting other modalities and introducing new ways of communicating. Augmentative and alternative communication (AAC) refers to the use of modalities other than speech to augment or enhance speech that is difficult to understand or to replace speech as a mode of communication, both for expressive purposes and/or to support comprehension or understanding. AAC modes of communication are categorized as either aided or unaided. Unaided modes involve the use of a person’s own body, with no external supports; gestures, facial expression, manual signs are all examples of unaided modes. Aided communication modes draw on external physical resources, including pictures, graphic symbols mounted in communication books or displayed on communication boards, as well as computer-based systems and tablet technologies that may incorporate voice output, as well as text and/or symbols.
Using alternative modes of communication introduces new challenges for all participants in interactions. Communicating using aided means is effortful, involving cognitive, linguistic and often also motor demands. Unlike in spoken language interactions, children who use aided communication must focus not only on their intended communication message and their interaction partner, but they must also attend to the external communication aid and to the process of message formulation. For example, if asked about their favourite film or book, children who use aided communication (like their peers without disabilities) must first decide on the film or book and retrieve the appropriate name from memory. However, they must then consider whether or not their external communication aid has the relevant vocabulary to name the film or book and if so, work out how to select that vocabulary. This process often involves navigating through several pages of a device in order to locate the relevant folder and vocabulary item, all the while retaining in memory the target lexical item and its relevance to the question. Even simple messages may take several minutes of navigation and searching, with all the implicit working memory and attention demands this search entails. If the specific vocabulary item is not available (often a problem in instances of highly specific vocabulary such as names of things, places and even people) children have to work out how to give clues that are sufficiently specific for their interaction partner to be able to hazard a reasonable guess. Throughout this process, they must monitor their interaction partner’s attention and understanding of their attempts at communication, provide feedback to guide partner attempts at interpretation and persist in the face of incorrect guesses.
Even for adults without disabilities, these demands can disrupt interaction, as the following extract from Smith, McCague, O’Gara and Sammon (Smith et al., 2016: 280) illustrates. In this interaction, two university students are interacting with a peer (PA2) who is using a communication board that contains a combination of words, letters of the alphabet and graphic (i.e., picture-based) symbols. The students are discussing post-Christmas food traditions in their respective families. PA3 and PA4 are using natural speech. PA2 (in bold font below) is using aided communication, pointing to spell words or select words on her communication board. The notation ‘<  >’ indicates overlap of speaker turns within the discourse. 



Extract 6.1
	6.1
	PA4
	The sandwich, this is a tradition in my family

	6.2
	PA3
	God

	6.3
	PA2
	4[footnoteRef:1] [1:  Numbers selected by pointing on the communication board] 


	6.4
	PA4
	Four?

	6.5
	PA2
	5

	6.6
	PA4
	Five?

	6.7
	PA2
	d-a-y-s[footnoteRef:2] [2:  lower case letters separated by hyphens indicate spelling (see von Tetzchner and Basil, 2011)] 


	6.8
	PA3
	four or five <days>

	6.9
	PA4
	<days>

	6.10
	PA2
	DOG DOG DOG DOG DOG[footnoteRef:3] (pointing with emphasis) [3:  upper case italicized forms indicate selection of a whole word or graphic symbol] 


	6.11
	PA4
	you’re getting a dog?

	6.12
	PA2
	NO (shakes head vigorously)
a-f-<t>

	6.13
	PA4
	<do you have> a dog?

	6.14
	PA2
	e-r

	6.15
	PA4
	After

	6.16
	PA2
	4(…) 5

	6.17
	PA3
	Forty-five?

	6.18
	
	(all laugh)

	6.19
	PA4
	after forty-five, four forty-five

	6.21
	PA2
	(vocalizes, waves hand)
a-f

	6.22
	PA4
	af?

	6.23
	PA2
	t

	6.24
	PA4
	ter?

	6.25
	PA2
	4

	6.26
	PA4
	<four>

	6.27
	PA3
	<four>

	6.28
	PA2
	o-<r 5>

	6.29
	PA3
	<or five>

	6.30
	PA2
	d-a-<y-s>

	6.31
	PA4
	<days>

	6.32
	PA2
	DOG DOG DOG DOG (pointing with emphasis)

	6.33
	PA4
	Dog

	6.35
	PA2
	DINNER DINNER DINNER (pointing with emphasis)

	6.36
	PA3
	Oh: it’s for you to use the food for the dog’s dinner!
Yea, we give it to the cat



This extract illustrates the challenges of all participants in navigating this conversation successfully, as PA2 strives to time her aided communication contributions to fit with the conversation flow and PA 3 and PA4 work to make sense of those contributions, offering what seem like reasonable interpretations (e.g., “you’re getting a dog”) and seeking constant confirmation about the accuracy of their suggested interpretations. It is not difficult to imagine how much challenging similar situations are for young children, who are in the process of learning the language of their community as well as how to use their aided communication system and who may have significant motor difficulties, as well as limited literacy skills to draw on to disambiguate and repair conversational breakdown. 
Two issues are explored in this chapter. The first focuses on the inclusion of children’s voices in decisions related to their own multimodal communication systems – what their ‘voice’ should look and sound like; the second relates to the opportunities and risks in interpreting co-constructed meanings in interactions using these voices. Although in this chapter, the focus is on children (i.e., primarily those in the pre-adolescent stage of development), the issues raised are equally relevant to adolescents and young adults and are not age-limited. 

Including Children’s Voices in Decisions About Communication Systems

Communication styles are unique to individuals, from the pitch of a speaker’s voice to the use of gesture, to the specific phrases and mannerisms that identify each speaker as an individual. These identifying traits may be more easily apparent to others than to the speaker; they may emerge with little conscious attention or may be cultivated with care to project a particular persona. Children with significant speech impairments who use aided communication face many significant barriers in projecting their unique identity through their communication. Although children without disabilities may from time to time be required to communicate in a particular way, to adopt a particular tone of voice or to use (or not use) specific vocabulary, the extent to which ‘others’ control the concrete realization of the voice of children who use aided communication, is without parallel. Children are usually provided with communication aids that have been designed for them by others, incorporating vocabulary selected by others; that vocabulary may be displayed using symbols and organizational structures over which they have little control or choice. The voice that speaks their vocabulary may bear little resemblance to their own perceptions of their desired voice and may be unlike the voices of other children of the same age, gender or cultural background; other children who use aided communication may use exactly the same voice. One partial solution is to record the voice of an age-matched peer, at least for some messages, but the intelligibility of recorded digitized speech of young children can be problematic in terms of intelligibility (Drager and Finke, 2012) while choosing a specific peer to act as a voice may be problematic in itself. 
Attempts to date at accessing children’s views to inform decisions about communication aid design and communication system configuration fall into two main categories: research that explores how children without disabilities can guide design decisions related to communication aids and research that explores the perspectives of children who use aided communication about their own communication systems.

Including Children’s Voices in Designing Communication Systems

One line of research aimed at ensuring that aided communication systems are tailored to the unique needs of children and optimized in terms of functionality has involved recruiting children without disabilities to explore some of the operational demands implicit in aided communication. Such research has focused for example on what types of symbols children find easiest to learn and retain (e.g., Dada et al., 2013, Drager and Light, 2010, Mizuko, 1987, Yovetich and Young, 1988); how best to organize symbols on a display to minimize processing and working memory demands (Drager et al., 2004, McCarthy et al., 2006); exploration of developmental changes in children’s ability to cope with aided communication configurations (Drager et al., 2003, Light et al., 2004a); the potential value of applying color coding to symbols to facilitate location and access (e.g., Thistle and Wilkinson, 2009, Thistle and Wilkinson, 2017). 
Another, more limited line of research has explored the views of children without disabilities on how aided communication systems should be designed to make them child-friendly and motivating (Light et al., 2004b, Light et al., 2007). This latter line of research highlights some of the features that children view as important that may not be as obvious to adults (Light and Drager, 2007). For example, in the study by Light et al. (2007), six children without disabilities, aged between 7 and 10 years drew or constructed inventions to support the communication of a fictional young child with severe speech and motor impairments and were then interviewed about the design decisions they made. In their discussions, children projected an image of a communication aid as a friend or companion, and created innovative names such as Mind O’Matic 2000, in order to make the invention appealing to young children. They incorporated multiple bright colours and lights into their inventions and used a range of materials including soft, squeezable options so that inventions could be hugged or so that children could ‘take out their anger’ on the device (Light et al., 2007, p. 280). Their designs involved devices that were either light and portable or large, but the latter were designed to move independently to follow the user around ensuring access at all times. What is striking about these features is that few if any are incorporated into the design of communication devices – even those that have no cost or design implications, such as assigning creative child-friendly names. 
Children in Light et al.’s (2007) study also emphasized the importance of ensuring that a communication device was cool and supported self-esteem and social image. They stressed the function of their invented communication devices as tools to support interactive play activities, rather than simply to deliver messages. As noted by Light and colleagues, their inventions ‘provided the user with something to do with others as well as something to say to others’ (p. 283). This emphasis on the social interaction context and the prioritization of aesthetic appeal are features that even now are only marginally incorporated into device design. Communication aids are often designed from the perspective of adults without disabilities and construed as what Higginbotham and colleagues (Higginbotham et al., 2016,  p. 204) term a ‘sender-based vocabulary delivery system’ rather than an interaction tool. Although the advent of tablet technologies has created new opportunities and drawn communication aid technology into the mainstream, the underlying framing of a communication device as a ‘vocabulary delivery system’ may create additional barriers to device use for young children, especially when that use entails significant cognitive and motor effort. Research of this kind highlights the importance of asking children for their views on the communication systems may be expected to use. 

Incorporating Children’s Perspectives on Use of Aided Communication

Despite their many shortcomings, communication aids represent one way for children with very limited communication options to have a voice, to express themselves and to be heard. The question arises as to whether the effort required to become competent at using aided communication is worth the investment. The limited research available to date highlights a relatively high level of device abandonment or under-utilization, with up to one third of devices not being used with any regularity. Discussions with adults who use aided communication have highlighted that frequency of use is not always a good proxy measure for perceived importance (McCall et al., 1997). Some of the adults interviewed by Smith and Connolly (2008) ranked their aided communication system as critical even though they used it only infrequently, because the situations in which they used aided communication were high-stake situations, where autonomy in communication was critical. There have been few similar attempts to explore the views of young children towards their communication systems, with most research focused on family (Bailey et al., 2006, Crisp et al., 2014, Jonsson et al., 2011, Cress, 2004), teacher (Soto et al., 2001, Kent-Walsh et al., 2008) or therapist (Johnson et al., 2006) views about aided communication. 
In one of the few studies that directly sought the views of young children about their communication systems, Clarke and colleagues (Clarke et al., 2001) interviewed children (median age 12 years) and young adults about their communication systems and experiences. Of the 17 children who were interviewed who used aided communication, many expressed views similar to those of the children without disabilities who participated in the study by Light et al. (2007). They articulated a desire to be able to design and tailor a system for themselves. Many valued the control that aided communication afforded (‘lets me say anything’, ‘makes people listen’) (p. 111). Their concerns centered on issues such as operational challenges, (devices being too heavy, difficult, unreliable); on issues of self-image and identity (‘[it is] embarrassing’, ‘[using a symbol book means someone else speaks the words, it is] not my voice’ (p. 111); or on problems in interaction, particularly the slow pace of aided communication and the impact of that pace on interaction. Similarly, the adolescents who participated in an anthropological study by Wickenden (2011) talked about adverse reactions from other people, lack of awareness in the wider community of alternative ways of communicating and negative attention related to use of assistive technology that was critical to their independence and autonomy. In contrast to the aspirations of the children who participated in the study by Light et al. (2007), the children interviewed by Clarke et al. (2001) who relied on aided communication, described their communication systems as uncool, boring. While tablet technologies may bring greater cachet to the communication situation, and get around some of the uncool and boring barriers, such technologies are not suitable for all children who need aided communication. Even with tablet technology, the physical effort involved in communicating is significant, rate of communication is slow and reliability is a concern.
Just as a speaking voice represents only one dimension of the communication identity of children and adults without disabilities, aided communication is only one component in a multimodal communication system for most children with severe communication impairments. There is a significant body of research that indicates that, even for very competent users of communication devices, aided communication is neither the most frequently used mode, nor the preferred mode of communication (Allaire et al., 1991, Andzik et al., 2016, Bailey et al., 2006, Cockerill et al., 2013, Crisp et al., 2014, Smith and Connolly, 2008). However, becoming competent at using aided communication takes time and practice. Young children may find that communication partners prescribe use of certain communication modes (i.e., certain types of voice), specifying ‘say it on your board’ or ‘use your device’, even when a message has been communicated, and has clearly been understood (Smith, 2003). Conversely, communication partners can constrain the communication options available to a child who uses multimodal communication, simply by removing a communication book, by switching a device off, or by failing to switch it on.
Choices about where aided communication might be used or how systems are configured are largely outside the control of the children whose voices they are intended to represent. Many children who use aided communication are not physically able to set up their devices and rely on others to position a device or communication boards, to attach switches, turn on a device and ensure set-up meets the child’s needs. Once a device or communication board is positioned out of reach, it is no longer an accessible communication option. Use of aided communication may be confined to specific contexts, most often school (Allaire et al., 1991) or therapy environments (Raghavendra et al., 2012). Even within school environments, there may be few opportunities for a child to actively communicate using aided communication (Andzik et al., 2016) and those opportunities are largely dictated by those around them, rather than by the individual child who uses AAC.
Together, these three themes highlight the fact that the voices of children who use aided communication can be muted and distorted in real and concrete ways. They have little choice over the design and configuration of the elements of their voice and often little control over where and with whom they can use that voice. Nonetheless, many children develop remarkably creative ways of navigating conversations in order to develop and assert their identities, to tell and share their stories and to build relationships. Within these interactions, the process of co-construction is a key pillar.

Co-Construction in Interactions Involving Aided Communication: Hearing and Honouring Children’s Voices
Children who use aided communication must make many decisions about what they chose to communicate using symbols or words and what is more efficiently and effectively communicated using eye gaze, vocalization or body movements. These decisions must be nuanced with reference to the specific communication partner. Body movements that are readily interpretable by a very familiar adult may look more like involuntary motor reflexes to an unfamiliar partner, who may therefore not even attempt to ascribe meaning to the very same behaviour. Thus, children who have significant communication impairments must tailor their voice to the competencies of their communication partner, if communication is to be successful.
Although meaning within all interactions is co-constructed, in interactions involving aided communication the extent and nature of this co-construction differs qualitatively and quantitatively. Take the following example taken from Brekke and von Tetzchner (2003, p. 184) from an interaction between Sander, (S) aged 5;10 years, interacting with his teacher (T) using a book containing just under 300 graphic symbols:
Extract 6.2
S	TALK[footnoteRef:4] [4:  UPPER CASE ITALIC FONT is the convention used to signal use of a graphic symbol (von Tetzchner and Basil, 2011)] 

T	What do you want to talk about?
S	UNIT
T	Do you want to talk about what happened in the unit?
S	‘Yes’ (mouth movements)
T	Tell me
S	LOTTO
T	Did you play lotto?
S	‘Yes’ (mouth movements)
T	Who did you play with?
S	KITCHEN
T	Did you play in the kitchen?
S	‘No’ (mouth movements)
T	Can you indicate the name…Do you have the name on your board? Can you see the person you played with?
S	(looks at the kitchen door)
T	Did you play with Mari who works in the kitchen?
S	‘Yes’ (mouth movements)

This extract illustrates a number of features of co-construction. The interaction is led by Sander, and his output is constructed over several turns, in what Scollon (1976) classically characterized as a vertical construction. Interspersed between Sander’s contributions, his teacher recasts and extends his one-symbol contribution, putting flesh on the bones of the contribution to clarify exactly what meaning is intended, co-constructing the story of what occurred that day. Second, the teacher’s familiarity is pivotal in two particular ways. One is her sensitivity and familiarity with Sander’s nonverbal communication, his mouth movements that she apparently can reliably distinguish to interpret yes and no responses. The second relates to Sander’s gaze towards the kitchen door, which she not only noticed, but could process to interpret a reference to a specific individual, an interpretation critically reliant on familiarity not just with Sander’s ways of communicating but also with his world and the people within that world. It is not difficult to imagine a less familiar partner being able to recognize the same communication signals, but being unable to offer an interpretation to match Sander’s communicative intent. 
This structure of discourse is very common in interactions involving aided communication, where selection of a specific symbol or word is often only a starting point for negotiating intended meanings. Sometimes this kind of explicit negotiation is needed because the vocabulary available in a device or on a communication board does not match the intended message. On another occasion, Sander was discussing a boat trip with his teacher and selected three symbols GUN, AFRAID and ILL. In the open boat trip, he had felt unwell, was afraid of the swell and experienced the situation as dangerous. Lacking a symbol for ‘dangerous’, he selected GUN as the closest and most relevant symbol (Brekke and von Tetzchner, 2003, p. 183).  Successful flexible use of symbols relies not only on the creativity of the individual child, but also on the openness of communication partners to explore how a symbol might be relevant (Sperber and Wilson, 1996) and on partners’ willingness to engage in guessing and to persist with the negotiation, without imposing their own interpretation.
Dyads can be remarkably successful in co-constructing an agreed interpretation of meanings in these interactions. For example, in the following extract taken from Smith (2015, p. 216), a young student, J, is interacting with his teaching assistant (P), describing a video clip he just watched while she was out of the room. In this extract, J is using a voice output device and selecting each word individually. 
Extract 6.3
J	“bad”
P	oh, bad
J	“boy” “yellow” “down”
P	oh, oooh no, J. When you say yellow, is it something that’s yellow?
J	“yes” (signals yes)
P	ahh, does the bad boy make somebody fall down?
J	“yes” (signals yes)
P	on a banana?
From minimal output, the communication partner in this instance managed to co-construct a remarkably complete narrative, so that the sequence bad boy yellow down was interpreted as a narrative about a boy making someone fall on a banana. While such examples point to the extraordinary creativity of all those involved, the process of constructing elaborated interpretations from sparse communication offerings also poses risks. One is the risk of failure – an inability to resolve how a particular symbol is to be interpreted or glossed to represent the target meaning. For example, Jagoe and Smith (2016, p. 236) describe an extensive interaction lasting almost seven minutes between a young boy, Noel, and his teaching assistant, as Noel attempted to describe a picture that was not visible to the teaching assistant. The symbols he selected shared visual similarities with the picture to be described, but his partner focused on the written label of the symbols and so was unable to interpret how the symbols could be relevant to the conversation. For anyone who could see the picture, Noel’s attempts made perfect sense; for his partner who did not have access to that background information, the symbols he selected were impossible to connect to a plausible scenario. While communication is often grounded in familiar territory, non-routine events, unexpected experiences or novel occurrences are also important communication triggers. In fact, it may be that unexpected personal experiences are critically important for children to be able to communicate to a trusted partner, precisely because that partner was not present at the time of the experience.
A second risk of relying heavily on partner familiarity to gloss interpretations of messages is that this strategy limits the range of communication partners likely to be able to successfully engage in interactions. Glossing the units of meaning offered often relies on having extensive shared background knowledge in order to make sense of the communication. For example, Smith et al. (2018, p. 50) describe an interaction between a mother and a young girl using a voice output communication device, as she relays to her mother the contents of a video clip she has just viewed of a mother jumping into a pool, while her children stood on the edge of the pool and laughed. To open the conversation, the young girl selected a pre-stored sentence in her device “I’ve made my first communion”, to which her mother responded when we went swimming? Is it something about swimming? This example illustrates not only the creativity of the young girl in finding a way to set the topic of the conversation through re-using an existing message, but also the ability of her mother to recognize that the message was relevant and should be interpreted as such, prompting her to think beyond a literal meaning to what the utterance could mean beyond the meaning of the words. However, other communication partners, no matter how skillful, might fail in this interaction, due to their lack of shared experiences. Linguistic communication offers a crucial bridge between environments and experiences. If children using aided communication rely on communication partners’ knowledge of their experiences, they become vulnerable to self-limited social networks (e.g., Raghavendra et al., 2012), creating future risks of isolation (e.g., Oscar described in Smith, 2014) and potential silencing.
A third risk of rich co-construction in interactions involving aided communication relates to ownership of what is communicated. For children whose voices are reliant on the glossing and articulation of others, co-construction that applies layers of meaning and of grammar can transform messages in ways that may enhance the message but that may move some distance from the original intended communication. If a child accepts a gloss as an acceptable interpretation of their intended meaning, it is reasonable to infer that the glossed words are an accurate representation of what they would have said themselves? If a child agrees that is what they meant, does that mean that is what they said? There may be many reasons why a child might accept a glossed interpretation of their message even if the match with their intended communication is less than perfect. One reason might be that agreement is simply the easier option. Unless the communication involves high-stake outcomes, it may not be worth the effort of trying again to arrive at a closer match to the intended message. Alternatively, the proposed interpretation may be a much more interesting one and accepting that interpretation may extend an interaction that is pleasurable and rewarding. A third reason may be an over-developed tendency to comply with adult suggestions. This feature is cited as a risk factor for children with intellectual disability (Wissink et al., 2015) linked to their extended dependency on adults and it seems likely that the even greater dependence needs of children who use aided communication might lead to similar patterns of compliance. The vulnerability of young people who rely on aided communication and partner co-construction is exemplified in controversies such as those surrounding Facilitated Communication (Biklen, 1992, Crossley, 1994, Schlosser et al., 2014), more recently referred to as Supported Typing or the Rapid Prompting Method (e.g., Tostanoski et al., 2014). At the core of the controversies surrounding these interventions is the question of ownership and authorship of communication messages (Mirenda, 2017, Schlosser et al., 2014). The importance of being able to rigorously identify authorship is particularly critical where communication relates to personal safety and protection from harm (Travers et al., 2014). 
Conclusion
The skills of communication partners in interpreting and co-constructing messages in interactions involving aided communication represent both opportunities and risks for children who use aided communication. Silencing the voices of aided communicators is remarkably easy. In fact, ensuring that their voices are authentically heard is far more difficult. Balancing the demands of creating and supporting successful communication interactions, while promoting autonomy and independence in what might be an effortful communicative process requires constant attention and vigilance. There are rich opportunities to draw children’s voices into the discussions about how communication systems should be designed and configured and there are indications that their insights are important and unique. Their input into their own communication systems, their own voices may be key to supporting them to invest the required effort to master the operational and linguistic demands of aided communication. Ultimately, questions about the ownership, authorship and autonomy of their communication will be best addressed through enabling them to become independent communicators, for whom co-construction operates as it does interactions for most speakers: a useful oil for conversational flow, but owned equally by all participants in the interaction.
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