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LANGUAGE, LITERACY, AIDED COMMUNICATION


Building a solid foundation: Linking language and literacy through aided communication

Introduction
Reading and writing are widely recognized as language-based activities that build on foundations of spoken language skills. There is robust evidence that language skills including phonological processing (e.g., National Reading Panel (NRP), 2008), vocabulary (e.g., Metsala & Walley, 1998) and narrative skills (NRP, 2008) are good predictors of success in reading and writing. Children with language impairments are at risk of literacy difficulties (Snowling, 2000) and children with written language difficulties often demonstrate oral language fragilities that may not be evident in their routine spoken language interactions (Paul and Norbury, 2012). The relationship is reciprocal: spoken language skills support the development of written language competence, but engagement with written texts offers children important opportunities to develop vocabulary (Nagy & Herman, 1987), complex syntax (Nation & Snowling, 2000) and narrative skills. Indeed, many later language skills only emerge in written language and much vocabulary learning from adolescence across adulthood is triggered by experiences in reading (Nagy and Herman, 1987, Nippold, 1998, Nippold, 2000). 

Children who use aided communication are in a unique language-learning situation: they are immersed in a spoken language environment, but must express themselves through an alternative modality (most commonly graphic symbols) (e.g., Smith 2015a). Features of the alternative modality (i.e., the graphic symbols) may make it difficult to map spoken language onto this expressive mode (e.g,, Sutton et al., 2010, Trudeau et al., 2010, Trudeau et al., 2007). In addition, interactions involving aided communication can be uniquely challenging for all participants and so may further place children who use aided communication in a vulnerable language-learning situation (von Tetzchner and Stadskleiv, 2016). For this group of children, attaining literacy is particularly crucial. Being able to spell allows individuals who use aided communication access to an open language system, removing the constraints of limited vocabulary or restricted linguistic complexity. Furthermore, being able to read and write offers new educational, leisure and vocational opportunities as well as providing opportunities for social participation (e.g., Light, McNaughton, Weyer, & Karg, 2008).

This paper addresses three main themes. The first is the relationship between the development of spoken and written language skills in childhood and the unique context of children who use aided communication in developing these related skills. The second theme focuses on two theoretical models of the processes of reading and writing and considers how these models may be applied to support children who use aided communication. In the third theme, specific principles underpinning language-driven interventions to support reading and spelling are reviewed and applied to children who use aided communication. The emphasis is on identifying the opportunities as well as the challenges available to children who are acquiring language using aided communication and exploiting the opportunities to minimize the barriers.

Spoken-Written Language Relationships 

Developmental synergies in written language development

While all domains of language functioning are involved in reading and writing, three aspects have received particular attention because of the role they have been identified as playing in supporting success in literacy development: (a) meta-linguistic skills particularly phonological awareness and morphological awareness; (b) vocabulary, and (c) narrative skills. Phonological awareness is an umbrella term covering a range of skills related to the ability to reflect on the sound structure of language rather than its meaning. Phonological awareness skills are meta-skills: they reflect a cognitive ability to reflect on and manipulate an abstract entity, the sound form of words, in order to make decisions such as whether caterpillar is a longer word than bus, even though a bus is clearly a much larger object, how many sounds are in the word bus or what word would be created by deleting the final sound in bank (e.g., Stackhouse and Wells, 1997). 

Phonological awareness develops over the preschool and early school years and is manifest at different levels. Most often these levels are characterized as (a) syllable level awareness (e.g., the ability to count the number of syllables within a word); (b) intra-syllabic awareness (e.g., the ability to separate out the onset of a word from the rime: b-us, t-able); and (c) phonemic awareness (e.g., the ability to reflect on each individual sound within a word) (Bradley and Bryant, 1983, Goswami and Bryant, 1990, Maclean et al., 1987). While the first two levels seem to emerge without direct facilitation (Gombert, 1992), research evidence from studies of illiterate adults (Adrián et al., 1995) as well as adults who have learned to read logographic scripts such as Chinese (Holm and Dodd, 1996) suggests that phonemic awareness is a skill that emerges in response to exposure to an alphabetic orthography. In other words, becoming aware of the sounds within words is only important if you have to learn to read and write in a system like English or Portuguese where individual letters are used to represent individual sounds. Children’s abilities to reflect on and manipulate the sounds and syllables of words are a good predictor of their progress in learning to read and to spell in writing systems built on this alphabetic principle (National Reading Panel, 2000), at least in the early years of school (National Early Literacy Panel, 2008), but their abilities in this area grow in response to learning to read and particularly to spell (Goswami & Bryant, 2016). Related to this ability to unpick the sound units within words, children’s knowledge of letters and their ability to write their own names when they start school are also closely related to how quickly they learn to read (National Early Literacy Panel, 2008). These two skills (thinking about sounds and identifying letters) are critically important for one aspect of reading: decoding words. They are the building blocks for spelling and writing words. However, reading and spelling also give children opportunities to improve these skills. In other words, children become more phonemically attuned the more opportunities they have to engage in reading and writing (Goswami & Bryant, 2016, Kroll, 1981, Perfetti et al., 1987).

Over the past decade, evidence has grown that in the later primary school years, awareness of larger units of language, morphological awareness assumes a greater role in predicting reading and spelling competence (Goodwin et al., 2017, Nagy et al., 2006). Interventions that target enhancing morphological awareness have demonstrated effectiveness in enhancing spelling (Bangs and Binder, 2016) as well as reading (Goodwin and Ahn, 2010). Morphological awareness draws together knowledge related to phonological, lexical and syntactic systems.
Children need to do more than decode individual words: they also need to understand the words they have decoded and link them to their wider language system and knowledge base. Vocabulary knowledge is one key link and for this reason has attracted considerable research attention. Early infant vocabulary, measured even as young as two years, shows a moderate correlation with reading attainment (Muter et al., 2004, Duff et al., 2015). Vocabulary knowledge may bootstrap reading directly, offering a greater word store for children to reference as they attempt to decode words, or indirectly by refining children’s phonological sensitivity (Metsala, 1999, Metsala and Walley, 1998). By this premise, as children’s word store grows, they are forced to pay greater attention to the similarities and differences between words to ensure phonological representations are stored accurately and can be efficiently accessed. In a boot-strapping relationship, increased phonological sensitivity enhances children’s ability to decode words, thus increasing their opportunities to build their word knowledge. While early vocabulary size is an important predictor of reading, over time children’s reading becomes an important predictor of their vocabulary, as they encounter many new words through their reading (Nagy and Herman, 1987). In particular, as children progress across the school years, written language provides them with a critical context for vocabulary growth (Nippold, 2000).  

Finally, more composite language skills such as narratives have also received considerable research attention. At its simplest a narrative requires the combination of two events removed in time, linked together through language. Narratives are a pervasive form of discourse and have long been identified as important indicators of children’s spoken language competence. More recently, they have also been the focus of attention in relation to written language abilities. Children’s narrative skills emerge in their earliest interactions and are enhanced through shared storybook reading. Children’s experiences with storybook reading are also closely related to their achievements in early reading development (NELP, 2008), particularly in relation to awareness of print concepts and reading comprehension.

Literacy challenges for children who use aided communication
It is well recognized that children who use aided communication are at risk of difficulties in learning to read and write, even when their cognitive and language skills suggest they should be competent reader-writers (e.g., Berninger and Gans, 1986, Smith et al., 2009, Dahlgren Sandberg et al., 2010). Over two decades of research points to the conclusion that it is unlikely that there is a single, simple explanation for the high prevalence of literacy difficulties (Foley and Pollatsek, 1999). Instead, both intrinsic and extrinsic factors seem to play a role (Smith and Blischak, 1997), and combine to influence the development of metalinguistic skills, vocabulary and narrative competence.

Meta-linguistic skills. Phonological awareness skills represent the focus of much of the research into literacy challenges facing children who use aided communication (Dahlgren Sandberg and Hjelmquist, 1996, Vandervelden and Siegel, 1999). There is now a considerable body of research that suggests that many children with severe speech impairments struggle to develop competence in this domain, although most studies point to the fact that within each group studied, there are individuals who perform on a par with age-matched peers (Smith et al., 2009). At this point, the evidence suggests that severe speech impairments make it more difficult to develop effective phonological awareness skills, (and also more difficult for professionals to identify when a child is struggling with these skills), but speech impairments do not preclude children from becoming competent at reflecting on the sound structure of words they themselves cannot articulate. One particular aspect of phonological awareness seems to stand out: tasks that require children who use aided communication to generate word forms internally, (e.g., to spell a word from a picture stimulus rather than a spoken word), seem to be particularly difficult (e.g.,Dahlgren Sandberg and Hjelmquist, 1996). This is a concern, as the advantage of spelling as a vocabulary resource relies on individuals being able to spell words when their communication partner does not know what they want to say. Morphological awareness has attracted relatively less attention, but there is some evidence (from English) that using bound morphemes accurately is another area of vulnerability for individuals who use aided communication (Blockberger and Sutton, 2003, Sutton et al., 2002). Together, these findings suggest that children using aided communication may have fragile metalinguistic skills that create vulnerabilities both in the early and later stages of literacy development.

Vocabulary.  Evaluating the vocabulary development of children who use aided communication is complicated by the fact that the mapping between their internal vocabulary or lexicon and the lexicon they have access to externally in their aided system is opaque. Children may have many words in their aided systems that they do not know or recognize. Likewise, they may have many words in their own internal lexical store that they cannot express externally. The question of vocabulary has received relatively little attention to date, but available evidence points to potential gaps in children’s vocabulary stores, perhaps linked to their life experiences as well as their linguistic environments (e.g., von Tetzchner & Stadskleiv, 2016). Given the reciprocal relationship between reading and vocabulary that emerges across the school years, children who use aided communication and who struggle with reading are at a double disadvantage in accessing vocabulary learning.

Narrative skills. Children who are developing typically develop their narrative skills in communication interactions as well as in their experiences of being told stories, or storybook reading. Children who use aided communication experience fewer communication interaction opportunities (e.g., Basil, 1992). Within these opportunities, their ability to contribute extended stretches of discourse are limited and so their access to learning narrative skills through interaction are reduced. Furthermore, the many demands on caregivers of young children with complex disabilities may make less time available for shared storybook reading or for interaction within that storybook reading (Light et al., 1994, Peeters et al., 2009). Children’s ability to actively engage in storytelling increases with their familiarity with a storybook. There is some evidence that children who use aided communication may be offered fewer opportunities to re-read the same story than their peers without disabilities (Light and Kelford-Smith, 1993) and so may not have the same repeated experience to scaffold interaction around a story, thus building their language and literacy skills.

Thus children who use aided communication may come to the task of learning to read and write with additional challenges related to underlying disabilities and their speech impairment. However, these challenges may trigger environmental adaptations that further reduce their access to the learning opportunities they need to overcome these challenges.

Modeling Reading and Writing in Aided Communication

The Simple View of Reading (Hoover & Gough, 1990)
Two models are outlined in this section, both drawn from research with children without disabilities and both established over many decades. The first draws on the work of Gough, Hoover and Tunmer (Gough and Tunmer, 1986, Hoover and Gough, 1990). In this Simple View of Reading, two key processes operate in tandem: word identification and reading comprehension. Both are linked to spoken language. In fact, this model presumes a simple equation: word decoding + language comprehension = reading comprehension. The value of this model lies in its simplicity. Although a number of core psychological processes underpin the efficient operation of the model, decoding draws more heavily on skills such as phonological and morphological awareness, while other oral language skills such as vocabulary and syntactic knowledge link more directly with reading comprehension. However, the model depends on all these components working in harmony. Arguably, decoding represents only one route to word identification, particularly in orthographies such as English but also in fluent reading. Traditionally, two routes to identifying words have been proposed: (a) decoding based on analysis of each element of a word, or (b) sight word identification, where words are recognized as wholes, drawing on a constantly increasing store of words. Apel (2011) uses the term Mental Grapheme Representations (MGRs) to extend this construct of sight words, on the basis that the individual unit may represent morphemic information rather than words.

Applying the model to aided communication. The Simple View of Reading provides a useful frame of reference for considering assessment and intervention with children who use aided communication. A number of implications flow from the model. One is that we need information on at least three different questions: How well can children decode unfamiliar words? How large is their store of mental grapheme representations? How robust are their oral language comprehension skills to enable them to apply these skills to the words they have identified? 

The first question points us towards assessment of skills such as alphabet knowledge and phonological awareness, but also requires consideration of the accessibility of the written words for children who may present with complex visual processing impairments. Unless children can accurately perceive the words they are being asked to identify, then any inferences drawn about their ability to process and recognize those words must be tempered with caution. Given that it has been estimated that up to 90% of children with cerebral palsy may present with visual difficulties (Duckman, 1987), careful consideration of font size, positioning and color is vital to any accurate assessment information. The second question also depends on visual accessibility, but requires consideration of features such as visual similarity across words to explore the specificity of mental grapheme representations. For example, identifying seat from an array that contains seat, beam and fast requires far less detailed attention than the same task from an array containing seat, east, seam. The third question points in the direction of spoken language comprehension – an area that has received relatively little attention in relation to aided communication.
A second implication arising from this model is the importance of paying attention to the balance of effort involved in attempting to decode words and to understand what is being read. In a complex juggling process, word identification must proceed quickly and effortlessly in order to allow cognitive attention to focus on the meaning of what is being read. It is estimated that if students struggle to decode more than 10% of the words they encounter in a text, then they are at what is termed a frustration threshold (e.g., Rasinski, 2003, Rasinski and Padak, 2000) making it difficult for them to focus on understanding what they are reading or to even be willing to persist with attempting to read. Reading comprehension proceeds most smoothly when accuracy levels exceed 96%. For struggling readers, such as many children who use aided communication, the motivation to persist with reading and to engage with reading comprehension may push this threshold even higher. For this reason, identifying the level at which children who use aided communication can efficiently and easily identify individual words may be critical in guiding them to read for comprehension.

Together, these implications point to both the individual component processes involved in reading, but also the interdependence and synergies between these components. The model also underpins the crucial underpinning role of language in supporting reading. These implications carry over to a second model, one that is focused on writing. 

A Model of the Writing Process

A model of writing that has been applied within the field of aided communication was first proposed more than 30 years ago by Flower and Hayes (1981). These authors argued that writing is a goal-directed thinking process that encompasses multiple other processes falling under four key headings: planning, translating, reviewing and monitoring. Each of these four processes also implicates other processes. Planning involves the generation of ideas – identifying the goal and drawing from a writer’s own knowledge to construct content that is relevant to that goal. Even individuals who write fluently and easily will be familiar with the sensation of the blank page, with no ideas willing to be called to the surface to put on the page. Ideas once accessed must be organized and linked together. Then they must be translated into a linguistic form that matches the organization and that is appropriate to the audience. The next step is to translate that underlying spoken language form to the written modality, juggling word choices, spelling, sentence structure as well as the actual writing. Text that is written must be reviewed, evaluated and revised as necessary. Across all of these stages, writers must also monitor their progress, from a cognitive perspective pulling in executive functions.

Applying the model to aided communication. This model is helpful when applied to children who use aided communication in identifying processes that require consideration (Koppenhaver and Williams, 2012). Writing is goal-directed and generating ideas is a critical first step. For many children who are dependent for much of their daily activities, generating ideas about what to write is no small challenge. Lives that are often routinized may offer few catalysts for creative expression. Focusing on generating ideas offers opportunities for both understanding and building children’s world knowledge, introducing ideas and concepts that may otherwise not be available to them. Translating ideas into writing is particularly complex for many children who have little motor control, may also have sensory impairments and may require supports with accessing vocabulary or formulating language structures. Each stage may need to be scaffolded in order to allow the child’s ideas to come to print form. Success will depend on ensuring that the juggling act is balanced. If the focus is on spelling, then physical access to writing must be minimally effortful. If the goal is to capture longer sentences, then accurate spelling may have to be sacrificed, or models of possible language structures provided. The opportunity to review what has been written is critical. For one thing, children are most likely to be able to read the content they themselves have generated. Reviewing allows practice at reading at an ideal level of difficulty. Second, the process of reviewing builds metalinguistic skills. In reviewing what has been written, language becomes externalized and available for inspection. 

Building Language-Driven Interventions

As outlined above, children who use aided communication face many challenges in learning to read and write. Many of those challenges are due to factors associated with their disabilities. However, reading and writing are skills that all children learn through effective, tailored instruction. The characteristics of effective instruction apply whether students are developing typically, have specific reading disabilities or use aided communication. The primary task for the instructor should stop at identifying why a particular child might be struggling with reading or writing, but to identify the solution, what needs to be done in order to enable that student to access reading and writing skills.

Hassinger-Das, Hirsh-Pasek and Golinkoff  (2017; p.5) proposed six principles of language development distilled from the literature that they suggest underpin effective language interventions. These principles have been distilled from the science underpinning spoken language interventions, but arguably apply equally to written language interventions. The six principles are: frequency, interest, contingency, meaningfulness, diversity and reciprocity.

Frequency. Children learn from what they hear (and do) the most. Frequent opportunities to engage with print, to read, to write, to play with sound, to share storybook reading, to generate text and to build words are critical if children are to become competent reader-writers. Time is often particularly precious as a resource with children who have multiple and complex needs. However, creating print-rich environments means that even why lying on a changing table, children can be engaging with written words on the wall beside them, playing nursery-rhyme games with a carer or moving magnetic letters on a board.

Interest. Hassinger-Das et al. (2017; p. 6) formulate this principle as “children learn words for things and events that interest them”. In fact, all individuals are most likely to learn things that are of interest. Interest may be even more important if the task itself involves effort, as learning to read and write often do for children with limited motor control. In the early stages, maintaining interest may involve ensuring a wide range of materials are available, but also ensuring that repeated opportunities to engage with those materials are also offered. Predicting children’s interest is difficult. Often families and caregivers can offer invaluable insights and their expertise can be harnessed in ways that shares ownership of the intervention. Caroline Musselwhite (n.d.) a special educator whose work with children and young people who use aided communication has influenced practice across the field over many decades cautions against reliance on what she terms “kill and drill” activities. 

Contingency. Interactive and responsive environments build language (and literacy) learning. Children benefit from multiple exposures to models of reading and writing in order to understand the many purposes of reading and writing as well as the processes that underpin them. This principle implies that reading and writing must be construed as communicative acts that are responded to. Writing is not an exercise in putting letters on a page, but a form of communication. For children who may come to rely on that form of communication, this insight is particularly critical. 

Meaningfulness. As stated by Hassinger-Das et al. (2017), children learn best in meaningful contexts. Just as with the above principle, ensuring that the multiple purposes of reading and of writing are explicit highlights the goal of each literacy activity. For children who use aided communication, coming to view literacy as another form for meaning-making is particularly critical. However, it is easy to see the multiple challenges facing this group of children and embark on a series of skill-building exercises to address skills involved in reading or writing, in such a way that the purpose of that effort is lost. For example, Peeters and colleagues (2011) found that children who used aided communication were less likely than their peers in the same class to be engaged in what they termed authentic phonological awareness activities. For this group of children, the tasks had become the goal rather than a means to an end.

Diversity. “Children need to hear diverse examples of words and language structures” (Hassinger-Das et al., 2017, p.6). For children who are developing typically, but also for children who use aided communication, contrast seems to be an important feature that supports language learning. For example, Binger and Light (2007) found that the young aided communicators in their study learned syntactic structures most efficiently when each structure was introduced in contrast with another structure. This principle suggests that whether the focus is on word decoding or spelling, offering contrasts is a useful strategy to highlight commonalities and differences in words as well as supporting attention to detail – key skills in reading and writing.

Reciprocity. According to this principle, “vocabulary, grammatical and narrative development are reciprocal processes”. In other words, growth in any one domain has potential benefit and spillover to other domains. This principle can be extended by adding that reading and writing are reciprocal processes, and that there is also reciprocity between aided language development and written language development. This principle of reciprocity is particularly crucial for children who use aided communication, for whom development in each domain can be effortful. Gains should therefore be exploited. Interventions should focus on integration and synergies. One example of this approach was a study by Hanser and Erickson, (2007) focused on vocabulary development. Unlike many studies that target sight word or spelling of particular sets of words or alternatively that focus on communicative use of new vocabulary items, this particular study focused on building orthographic knowledge of target vocabulary, but also building skills in accessing that vocabulary within each participant’s aided communication system as well as using the target vocabulary for communicative purposes. A similar intervention See it, Hear it, Analyze it, Use it is described in Smith (2015b), outlining a vocabulary intervention addressing both communicative and literacy-related functions.

Together, these six principles offer a framework for constructing interventions built on evidence of what supports effective language learning. They highlight the environmental adaptations that are important, and particularly the critical role of frequency. Children learn what they hear (and do) the most.  In some respects, this principle is so obvious, it is easy to overlook its importance. It implies that one of the most important strategies to support children who use aided communication to read and write is to make time to teach them how to read and write. Using that time in meaningful, motivating, interesting and interactive activities makes it more likely that they will seek out those learning opportunities and will benefit from them.

In conclusion, children who use aided communication face many challenges in mastering both reading and writing. Similarly those that work with them may be daunted by some of these challenges. However, well-tested models of reading and writing provide a framework for designing assessments that lead to implications for intervention, while the principles outlined above can be used to guide the implementation of those interventions.
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