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Abstract and Keywords
Learning to read is challenging for children who have hearing impairments and 
concurrent intellectual disabilities because they face barriers due to both 
conditions. In many developmental domains, including executive functioning and 
language development, auditory and intellectual disabilities mutually influence 
each other; a deficit in one domain hinders coping mechanisms to compensate 
for distortions in the other. The resulting impact is more than the sum of the 
parts. It affects the way students learn to read and the way they process written 
text in many ways. Little is known about the key factors in literacy development 
for children with both hearing impairments and intellectual disabilities. This 
chapter integrates recent findings on reading development in children with both 
of these conditions to define a research base for two exploratory studies on 
literacy attainment in these learners. Recommendations for literacy education 
are based on these studies.

Keywords:   intellectual disability, deaf and hard of hearing, literacy, phonological awareness, 
education

Literacy is a major concern throughout the world. Literacy facilitates 
independent functioning, increases possibilities for work, opens avenues for new 
learning, and provides leisure-time opportunities. Children with intellectual 
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disabilities (ID) can have difficulty learning to read (Lemons et al., 2013), and 
those with both ID and hearing loss are at even higher risk (e.g., Knoors & 
Vervloed, 2011). These children have to master literacy skills with restricted 
cognitive abilities and limited access to auditory input. We do not know how 
these children learn to read and thus how literacy development can be fostered. 
Therefore, a close analysis of the underlying processes of beginning literacy and 
the requirements for literacy support is in order.

In this chapter we will discuss recent research on the difficulties that children 
with mild ID (IQs 50 to 80) and those who are deaf or hard of hearing (DHH) 
encounter while learning to read, specifically dealing with word decoding, word 
recognition, and reading comprehension. We will compare the process of literacy 
development in these children to that of typically developing children aged five 
to ten years. Of particular interest will be the cognitive and linguistic abilities 
that account for literacy learning achievement in children with ID and children 
who are DHH with ID (ID-DHH). The research we discuss can be called 
fundamental but at the same time is aimed at practical application.

We will seek to answer two broad questions:

1. What are the differences between the literacy learning behaviors of 
children with ID-DHH compared to children with ID and their typically 
developing peers (matched for age)?
2. Which cognitive, linguistic, and child-specific variables account for the 
differences in literacy learning by children with ID and children with ID- 
DHH?

 (p.264) Precursors of Literacy
Children with Typical Development

For hearing children, learning to read in an alphabetic orthography means 
matching letters to corresponding speech sounds (phonemes) and blending 
these speech sounds to match words in the spoken language. To perform this 
task, children must become aware of distinct speech sounds in spoken words 
and of the systematic relationship between speech sounds and letters (see 
Chapter 10 in this volume). Research into the acquisition of early literacy 
abilities in hearing children has identified a range of factors that are essential in 
grasping the alphabetic code: phonological awareness, letter (alphabet) 
knowledge, lexical retrieval, writing, and phonological memory (Catts, Herrera, 
Nielsen, & Bridges, 2015; Ehri, 2014; National Early Literacy Panel, 2008). For 
many DHH children the process of literacy acquisition may be different, as will 
be discussed later in this chapter.

Phonological awareness (the ability to reflect consciously on the phonological 
segments of spoken words and to manipulate them in a systematic way) usually 
is considered crucial in learning to read. According to the lexical restructuring 
hypothesis (Goswami, 2001; Metsala, 2011), the inner phonological 
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representations of language are improved and refined through the growth of 
spoken language vocabulary. In addition, letter–sound knowledge is essential for 
the transfer to reading and spelling, but it also facilitates the perception of 
phonemes in spoken language through reading the words. Furthermore, fast 
lexical retrieval skills are needed to achieve sufficient speed in letter-naming to 
blend phonemes into words, and ultimately to achieve fluent text reading (Moll 
et al., 2014). There is also evidence that success in early literacy development is 
related to general cognitive abilities that facilitate the child’s functioning in 
language-related domains (e.g., short-term memory, attention regulation, 
sensory processing, working memory, meaning attribution, reasoning and 
problem-solving, and sensitivity to rhythm; Blair & Razza, 2007; Fuchs, 
Compton, Fuchs, Bryant, Hamlett, & Lambert, 2012; Gordon, Jacobs, Schuele, & 
McAuley, 2015; Perez, Majerus, & Poncelet, 2012).

Ultimately, the goal of learning to read is to comprehend written text. This 
requires a combination of word decoding skills and language comprehension 
skills (Hoover & Gough, 1990). Vocabulary influences both decoding (by 
facilitating word recognition) and listening comprehension (by connecting words 
to plausible meanings) and is seen as an additional, independent predictor for 
reading comprehension (Protopapas, Mouzaki, Sideridis, Kotsolakou, & Simos, 
2013; Sénéchal, Ouellette, & Rodney, 2006). In the early stages of literacy 
development, the level of reading comprehension depends mostly on the level of 
decoding skill. Over time, when word decoding is automatized, reading 
comprehension is mainly determined by spoken language skills such as 
vocabulary and grammar (Vellutino, Tunmer, Jaccard, & Chen, 2007). A reader 

 (p.265) must be able to integrate separate words into meaningful sentences 
and interpret sentences in light of the complete text. Good reading 
comprehension therefore requires many cognitive skills, such as general 
knowledge, long-term and short-term memory, attention, reasoning ability, and 
inference skills (Cain, Oakhill, & Bryant, 2004; Fuchs et al., 2012; Seigneuric & 
Ehrlich, 2005). The demands on the cognitive system vary depending on the 
length and complexity of the text.

Children with ID

Although there is a sufficient body of knowledge on children’s literacy 
development to inform educational practice, the insights into the literacy 
processes of children with atypical cognitive development are still very limited, 
which affects the efficacy of educational practice. We do not know how the 
cognitive and linguistic skills in children with ID can account for the variation in 
literacy skills that is observed in practice. Due to their cognitive limitations, it is 
difficult for children with ID to gain phonological awareness and to grasp the 
general concept of written language.
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Limitations in cognitive abilities affect the entire learning process, including the 
development of literacy. In particular, children with ID experience difficulties 
both in bottom-up processes of reading (learning, information processing, 
consolidation of knowledge, attention) and top-down comprehension skills 
(metacognition, interpretation, reasoning, retrieval of relevant knowledge). 
Little research is available on specific precursor variables that influence the 
reading development in children with ID. This chapter will focus on children 
with mild ID (IQ generally between 50 and 70), who are able to achieve a 
reasonable level of independence in daily life and gain an elementary level of 
academic skills, provided that they receive sufficient support (American 
Psychiatric Association, 2013).

Longitudinal studies with respect to reading development in children with mild 
ID, though limited, indicate that these children fall severely behind their peers 
on both word decoding and reading fluency (Lemons et al., 2013). The main 
precursors for decoding (phonological awareness, letter knowledge, and lexical 
retrieval; Dessemontet & De Chambrier, 2015; Soltani & Roslan, 2013) and 
reading comprehension (word decoding, listening comprehension; Roch, Florit, 
& Levorato, 2011; Verhoeven & Vermeer, 2006) are in many respects similar to 
the precursors that are found in children with typical development, but recent 
studies have also uncovered several differences in the role of these linguistic 
precursors in early literacy. In addition, cognitive abilities may play a bigger role 
in the reading processes of children with ID. Where cognitive skills in typically 
developing children are mostly thought to support the linguistic processes of 
reading, in children with ID cognitive skills have been shown to contribute over 
and above linguistic skills, both in children at the start of literacy education 
(Perez et al., 2012; Van Tilborg, Segers, Van Balkom, & Verhoeven, 2018) and 

 (p.266) in the reading comprehension of children who have basic reading skills 
(Antschel, Hier, Fremont, Farone, & Kates, 2014; Van Wingerden, Segers, Van 
Balkom, & Verhoeven, 2017a).

Van Tilborg et al. (2018) compared fifty-three children with ID (mean age 6;4 
years) and a group of seventy-four typically developing children (mean age 5;10 
years) on early literacy skills and on the main cognitive and linguistic precursor 
measures. Even at this young age, children with ID scored below their peers on 
all literacy and precursor measures. Word decoding in children with ID was not 
only related to the typical precursors letter knowledge and lexical retrieval but 
also to nonverbal reasoning and attention skills. Unlike typically developing 
children, phonological awareness was not a precursor for letter knowledge and 
was also not identified as a predictor for decoding in this group of young 
children with ID. Some of the children were capable of word identification, 
however. Given these outcomes, it was reasoned that word identification was 
achieved via visual, orthographic word recognition rather than phonology-based 
word decoding, similar to observations in deaf readers (e.g., Bélanger, Baum, & 
Mayberry, 2012). These findings might lead to the conclusion that young 
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children with ID are not able to apply phonological awareness in literacy 
acquisition. On the other hand, phonological awareness tasks are difficult for 
children with ID, due to their demands on working memory and attention 
(Conners, 2003). An alternative explanation for the results by Van Tilborg et al. 
(2018) may therefore be the developmental delay in children with ID: 
phonological awareness had simply not developed yet at this age.

The last explanation, emphasizing that specific ongoing cognitive processes are 
problematic for children with ID, is in line with observations in older children 
with ID. In recent research by Van Wingerden et al. (2017a; 2018), a group of 
seventy-six children with mild ID were assessed at three points at one-year 
intervals. The children were tested on decoding, reading comprehension, and 
linguistic and cognitive precursors skills. Children were on average 10;1 years 
old at the start of the study, and 48.7% of the participants were able to read at 
or above the level of typically developing first-graders. The overall reading 
pattern of this group was consistent with typically developing readers in first 
grade: word decoding was the main determinant of reading comprehension and 
language comprehension provided a smaller contribution (Hoover & Gough, 
1990; Vellutino et al., 2007). Interestingly, phonological awareness was a major 
predictor of word decoding in this older group of children with ID, whereas it 
was not related to word decoding in the Van Tilborg et al. (2018) study with 
younger children. Phonological awareness was also a significant longitudinal 
predictor for reading comprehension two years later, over and above word 
decoding and language comprehension. In addition, not only was reading 
comprehension was related to the typical linguistic  (p.267) predictors (word 
decoding and language comprehension), but direct relationships were also found 
between cognitive skills (rhythm and nonverbal reasoning) and reading 
comprehension in these studies.

Taken together, recent research indicates that the cognitive difficulties in 
children with ID directly influence the reading process. Cognitive skills directly 
influence word decoding as well as reading comprehension. In addition, 
cognitive skills have an indirect effect on the development of decoding and 
reading comprehension through their influence on linguistic precursor measures 
for reading. The finding that phonological awareness was related to literacy 
(both decoding and reading comprehension) only in older children with ID 
suggests that the ability to reason about language requires a certain threshold 
level of cognitive maturity before children can use this skill during reading.

With appropriate support, children with mild ID can gain a functional level of 
literacy that increases autonomy in their daily lives. There have been many 
studies on practical reading interventions in children with ID. In general, these 
studies advise an approach that integrates direct, highly structured instruction 
in language and literacy skills, offered in small groups. This is true for 
instruction in letter–sound knowledge (Ainsworth, Evmenova, Behrmann, & 
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Jerome, 2016; Hill, 2016) as well as for more advanced reading comprehension 
instruction (Allor, Mathes, Roberts, Cheatham, & Al Otaiba, 2014; Browder, 
Hudson, & Wood, 2013). In addition, children with ID may need to explicitly 
learn how symbols can refer to meaningful concepts in order to understand the 
concept of written text. This can be achieved by engaging in early literacy 
activities, such as storybook reading, expanding vocabulary, and singing songs, 
from an early age (Erickson, Hanser, Hatch, & Sanders, 2009; National Early 
Literacy Panel, 2008). When basic literacy has developed, explicit instruction on 
text comprehension strategies can be added to the program (Allor et al., 2014; 
Lundberg & Reichenberg, 2011).

DHH Children

While spoken language skills develop naturally for most children with normal 
hearing, this is not the case for most DHH children. The DHH population is 
highly diverse with respect to individual hearing abilities and communicative 
language use (Lederberg, Schick, & Spencer, 2012). In general, any limitation in 
aural perception will influence the exposure rate to spoken language, which will 
in turn affect reading development. The amplification of residual hearing or the 
use of technology such as cochlear implants has positive effects on the 
development of phonological development and verbal skills but is not equal to 
normal hearing (Johnson & Goswami, 2010; Nelson & Crumpton, 2015). In 
addition, for children who are DHH and use sign language to communicate, the 
phonology, grammar, and language conventions of  (p.268) spoken language do 
not correspond to their own natural, day-to-day signed language. Because text is 
an orthographic, visual representation of speech, hearing loss will challenge the 
learning and mastering of reading, both in decoding and in the comprehension 
of spoken and written language representation (Johnson & Goswami, 2010; 
Mayer, 2007; Nelson & Crumpton, 2015).

With regard to decoding, the initial reading development of DHH children can 
often not be based on phonological awareness alone (Mayberry, Del Giudice, & 
Lieberman, 2011). Instead, children may rely partly on the relationships 
between visual language patterns (manual signs, graphic symbols, 
speechreading, or facial expressions) and alphabetically written words, 
supported by explicit instruction and the use of fingerspelling (Goldin-Meadow & 
Mayberry, 2001; Lederberg et al., 2012). A broad vocabulary is a dominant 
predictor for word recognition in DHH children because it facilitates the 
connection between sign vocabulary and reading vocabulary (Hermans, Knoors, 
Ormel, & Verhoeven, 2007), which may in turn enable the development of 
phonological awareness by lexical restructuring (Goswami, 2001).

It is uncertain to what extent phonological skills contribute to the early 
development of decoding skills in DHH children. For those with some auditory 
access to speech, most studies emphasize phonological awareness as a 
prerequisite for reading development (Goldberg & Lederberg, 2015; Webb, 
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Lederberg, Branum-Martin, & McDonald Connor, 2015). Other studies seem to 
imply that the role of phonology in reading is limited, particularly in children 
with severe or profound hearing loss (Mayberry et al., 2011; Ormel, Hermans, 
Knoors, Hendriks, & Verhoeven, 2010). It may be the case in DHH individuals 
that phonological awareness builds on word decoding instead of the other way 
around (Bélanger et al., 2012; Kyle & Harris, 2010; see Chapter 10 in this 
volume).

The level of reading comprehension of DHH individuals is often far below the 
age-appropriate level, mainly because of a developmental gap between sign 
language and spoken language processing (Goldin-Meadow & Mayberry, 2001; 
Wauters, Van Bon, & Tellings, 2006). Interestingly, strong language skills 
positively influence reading comprehension (Hoover & Gough, 1990). This is 
true for both spoken language and sign language (Andrew, Hoshooley, & 
Joanisse, 2014; Goldin-Meadow & Mayberry, 2001; Kyle & Harris, 2010). Still, 
the discrepancies between spoken and signed language put a heavy load on the 
cognitive skills of a DHH reader to connect the two different language 
representations and interpret unfamiliar words and concepts. In consequence, 
reading comprehension in DHH children also depends on nonverbal cognitive 
skills, spatial attention, and short-term and working memory, together with other 
cognitive and executive functions (Daza, Phillips-Silver, Del Mar Ruiz-Cuadra, & 
López-López, 2014;  (p.269) Edwards & Anderson, 2014). Note that the effect 
of the hearing loss on literacy development varies with several other factors. 
Access to auditory input is associated with development of spoken language, 
auditory memory, and phonological awareness. Early identification and 
intervention can therefore reduce the impact of hearing impairment on these 
skills. A rich language environment at home, matching with the child’s natural 
language, will also benefit the child’s general language development and 
reading development (Johnson & Goswami, 2010; Lederberg et al., 2012; 
Mayberry et al., 2011).

The best practice for reading education for DHH children is still under debate. A 
recent meta-analysis by Wang and Williams (2014) warned that additional high- 
quality scientific research is needed to confidently determine an optimal 
evidence-based practice. In general, intervention studies have shown positive 
results of vocabulary training that simultaneously combines spoken, written, and 
signed forms of a word (Luckner & Cooke, 2010; Wauters, Knoors, Vervloed, & 
Aarnoutse, 2001). Based on their reviews of recent scientific literature, 
Lederberg et al. (2012) and Luckner, Bruce, and Ferrell (2016) have proposed a 
distinction between two separate groups of DHH children:

1. Children who have some functional hearing should receive literacy 
education that follows the guidelines for hearing children, supporting the 
acquisition of word deciding through phonology and letter–sound 
mapping.
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2. Children with more severe hearing loss should be helped in gaining 
access to phonology through the connections of signs and printed words 
and their shared meaning, aided by fingerspelling and explicit instruction 
in the morphology and syntax of spoken language.

Literacy in Children Who Are ID-DHH
ID is the most co-occurring disability among children who are DHH; the 
prevalence of ID among DHH children is estimated at 23%. Meanwhile, the 
prevalence of hearing loss in children with ID is estimated around 3%, compared 
to 0.5% in the general population of children in highly developed countries (Van 
Naarden Braun et al., 2015; World Health Organization, 2012). However, the 
exact numbers are difficult to determine because standard hearing tests are not 
reliable in all children with ID (Carvill, 2001).

The few studies involving children with ID-DHH mainly focus on the 
development of speech perception and production in children with cochlear 
implants. Improvements in spoken language after cochlear implantation appears 
to be related to nonverbal intelligence rather than their experience with 
cochlear implants or age at diagnosis  (p.270) (Meinzen-Derr, Wiley, Grether, & 
Choo, 2009). Cochlear implantation has been found to facilitate large 
improvements in spoken language perception and production for DHH children 
who have mild ID. For children with moderate or severe ID, cochlear implants 
mainly appear to improve their environmental awareness and quality of life 
(Edwards, 2007; Eze, Ofo, Jiang, & O’Connor, 2013).

Research with reference to the early literacy development of children with ID- 
DHH is generally lacking. It can be assumed that the difficulties in both 
cognitive and auditory processing together cause severe limitations in literacy 
learning. Children with ID-DHH are increasingly hampered by secondary 
disabling conditions such as retention deficits (in working memory), delay in 
experiential learning, learning disabilities, visual difficulties, and information 
processing limitations (Williams & Austen, 2000). The presence of hearing 
disorders will severely increase the language and literacy learning difficulties 
caused by the ID (Carvill, 2001) and lowers the expectations of educators, 
caretakers, and clinicians regarding literacy achievements. The effects of child 
factors (hearing loss and ID) are amplified by environmental factors (low 
expectations by parents and teachers, limited opportunities, and/or inadequate 
or no literacy access), accumulating in an additive or synergistic negative impact 
on literacy learning.

Only two previous studies have mentioned children with ID-DHH in relation to 
reading. In a study by Johnson and Goswami (2010), a sample of seventy-eight 
children who were cochlear implant users included six participants with an IQ 
between 70 and 80 (“borderline intellectual functioning”; American Psychiatric 
Association, 2000). Three children within this subgroup had a reading level that 
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was close to the expected reading level for their age. The pattern of language 
development in the subgroup of children with ID-DHH was similar to that of 
DHH children. A recent survey study by Erickson and Quick (2017) included 
38,367 children with significant cognitive disabilities. Half had an ID and the 
other half included children who had diagnoses such as autism, traumatic brain 
injury, or multiple disabilities. According to teacher reports, known hearing loss 
had a small but significant effect on receptive language and reading skills. 
However, these results relate to the total group of children; the subgroup of 
children with ID was not examined separately.

Clearly, current theory about literacy learning in children with ID-DDH is scarce 
and incomplete, lacking sufficient evidence to guide educational and clinical 
practice. When children with ID-DHH start to learn in an educational context, 
they have a cognitive and linguistic background that is very different from that 
of their typically developing peers. It is by no means clear what effects such 
differences in child-related factors may have on their early literacy success or 
failure. Studies that examine cognitive, linguistic, and educational factors  (p. 
271) related to the emergence of early literacy in children with ID seem 
mandatory so that we can find practical solutions to help children with ID-DHH 
become successful readers.

Exploratory Studies of Literacy Development in Children with ID-DHH

In two recent studies involving children with ID-DHH (Van Tilborg, Van 
Wingerden, Segers, Van Balkom, & Verhoeven, submitted; Van Wingerden, Van 
Tilborg, Segers, Van Balkom, & Verhoeven, 2017b) focusing on cognitive and 
linguistic predictors of reading, an overall impediment to literacy learning was 
confirmed. While hearing loss hindered the development of vocabulary and 
phonological awareness, which are fundamental factors in word decoding and 
reading comprehension in children with ID (Van Tilborg et al., 2018; Van 
Wingerden et al., 2017a), problems in the cognitive domain hindered the 
employment of working memory and deduction skills that are needed for reading 
development in children who are DHH.

Phonological Awareness in Children with ID-DHH

Van Tilborg et al. (submitted) investigated the early literacy of children with ID- 
DHH in eleven children (aged six to nine years) with mild ID (IQ 50 to 75) and 
moderate to severe hearing loss. The research focused on predictors of word 
decoding, in particular the relationship between phonological awareness, letter 
knowledge, and the underlying phonological precursors (i.e., auditory 
discrimination, vocabulary, articulation, verbal short-term memory). The children 
with ID-DHH were compared to a group of eleven hearing children who were 
matched on age and IQ. Both groups of children with ID and ID-DHH showed 
delays with respect to reading precursors, but the delay of children with ID-DHH 
was even more severe on phonological awareness. Children with ID-DHH also 
scored lower than their hearing controls on auditory discrimination and on 
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articulation, both of which were related to phonological awareness. It appeared 
that these difficulties in auditory discrimination and articulation limited the 
abilities for articulatory feedback or speech feedback in the children with ID- 
DHH. Limited feedback will further restrain the formation of phonological 
representations in the mental lexicon, because children do not experience the 
phonological attributes of the words from spoken language. When the lexical 
representations of words are of lower quality, this will also weaken the structure 
of the lexicon as a whole. This will in turn hinder lexical restructuring and the 
development of phonological awareness (Goswami, 2001; Metsala, 2011; 
Perfetti, 2007).

These results show that the combination of ID and hearing loss leads to a 
reciprocal influence of both impairments on learning to read (Carvill, 2001). 
Because children with ID-DHH experienced severe  (p.272) difficulties in 
processing aural information and producing speech, parents and teachers should 
focus on multimodal communication in a way that is most accessible to the child 
in order to foster language and literacy learning (Truax, Foo, & Whitesell, 2004; 
Van Dijk, Nelson, Postma, & Van Dijk, 2010).

Decoding and Early Reading Comprehension in Children with ID-DHH

A study by Van Wingerden et al. (2017b) focused on the reading level of children 
(age 8.5 to 13.5 years) with ID-DHH in the upper primary grades. The study 
included twenty-nine participants with mild ID and moderate to profound 
hearing loss. Basic word decoding was above chance level for only thirteen 
participants, and elementary reading comprehension (at Grade 1 level) was 
observed in only five participants.

Although the reading patterns in this sample were highly variable on an 
individual level, several general patterns could be observed. Children who 
performed better on decoding and reading comprehension were generally older 
than the poorer readers. In line with the study by Van Tilborg et al. (submitted), 
letter knowledge was developed to some degree in children with ID-DHH, but 
phonological awareness was limited. In addition, no clear indication was found 
that phonological awareness facilitated decoding in this group. These findings 
may support the view that phonological awareness does not necessarily precede 
the development of letter knowledge or word recognition in DHH children (Kyle 
& Harris, 2010).

Reading comprehension in children with ID-DHH strongly corresponded to the 
level of word reading, as is common in early readers with typical development 
(Vellutino et al., 2007). Participants who were better at reading comprehension 
also had a better vocabulary and listening comprehension (spoken or signed) 
than those with weak comprehension. These findings are in line with studies of 
children with typical development (Protopapas et al., 2013), skilled decoders 
with ID (Roch et al., 2011), and DHH children (Kyle & Harris, 2010). In addition, 
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reading comprehension was related to nonverbal reasoning and memory, 
emphasizing the importance of cognitive processing skills for reading 
comprehension in children with ID (Antshel et al., 2014) and in DHH children 
(Daza et al., 2014).

In short, proficiency in general language development, spoken or sign, 
contributes to literacy development of children with ID-DHH. Word reading skill 
in particular is crucial in reading comprehension but may not be related to 
phonological awareness in the early stages of reading (see also Ormel et al., 
2010, and Chapter 10 in this volume). At the same time, the cognitive limitations 
of children with ID-DHH limit their ability to grasp abstract information, such as 
letters and written words. Consequently, a traditional literacy learning approach 
for children with ID or for DHH children may not be sufficient to support  (p. 
273) reading development. To optimize learning, all senses must be tapped in a 
meaningful and experiential way in order to link and integrate multiple aspects 
of a lexical concept. The pace and the content of literacy instruction must be 
appropriately adjusted to the child’s perceptual processing and intellectual 
capacities (Knoors & Vervloed, 2011).

Recommendations for Reading Interventions in Children with ID-DHH

Findings from the two recent studies just described (Van Tilborg et al., 
submitted; Van Wingerden et al., 2017b) imply that the development of literacy 
learning programs for children with ID-DHH should carefully consider the 
integration of best practices for children with ID as well as for DHH children. 
The studies indicated that both the ID and the hearing impairment had a 
disruptive effect on the reading process. As a prerequisite for literacy 
development, children with ID-DHH need adequate and accessible language 
representations, such as manual sign systems and sign language.

Given their difficulties with information processing and their extended learning 
trajectories, it is necessary to actively prime the linguistic sensitivity 
(phonological awareness, reading readiness, general language skill) of children 
with ID-DHH from an early age. Before the start of formal literacy education, it 
is important that the child creates a concept of spoken language as well as 
written text in order to learn that written language is a meaningful part of daily 
life (Truax et al., 2004). Informal encounters with speech and written text can be 
achieved by early literacy activities, such as telling stories, singing songs, or 
playing language games. These activities can prime the child’s sensitivity for 
print and story structure and may help to develop literacy skills at a later 
moment in development. In addition, it is advisable to actively build on both the 
breadth and the depth of vocabulary, which will benefit word recognition as well 
as language comprehension (Perfetti, 2007). Successful vocabulary interventions 
may include repeated explicit and implicit encounters with new words, defining 
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and explaining word meanings, and active processing of word meanings in a 
range of contexts (Luckner & Cooke, 2010).

Even though children with ID-DHH in the Van Tilborg et al. (submitted) and Van 
Wingerden et al. (2017b) studies did not appear to use phonology at early, lower 
levels of reading, this skill is required for more advanced reading in children 
with ID and DHH children (Van Wingerden et al., 2018). Several studies have 
shown that children with mild to moderate ID are able to learn phonics and are 
most successful when they receive systematic, explicit instructions (see Hill, 
2016). The same was true for children with moderate and severe ID and complex 
communication needs, who benefited from direct, systematic, and highly 
structured phonics instructions, offered in small groups (Ainsworth et al., 2016).

 (p.274) Several studies have reported success with reading instruction that 
encompasses multiple aspects of reading in parallel. In a study by Allor et al. 
(2014), seventy-six children with different levels of ID (IQ 40 to 80) were given 
systematic and explicit comprehensive reading instruction on a daily basis, 
where every lesson included reading activities at the level of word decoding, 
reading fluency, and reading comprehension. Over all IQ levels, children who 
followed this curriculum for four years made greater progress on measures of 
phonological awareness, decoding fluency, and reading comprehension than 
children in a control group that received the customary instruction of their 
schools.

In addition to linguistic precursors, the research described above demonstrated 
the importance of cognitive skills in reading comprehension in children with ID. 
Cognitive skills are necessary for the perception and processing of language in 
spoken form (Kim, 2016), sign (Edwards & Anderson, 2014), and writing (Fuchs 
et al., 2012; Seigneuric & Ehrlich, 2005); the issue is not just one of language. 
Reading education may therefore also benefit from activities that specifically 
stimulate the improvement of cognitive skills such as attention regulation 
(inhibitory control), visual matching, meaning attribution, inductive and 
deductive reasoning, and the perception and production of rhythm to stimulate 
sequential memory.

Furthermore, it is important to provide children with ID-DHH with multiple 
pathways to process and understand the meaning of a perceived message (see 
Chapter 4 in this volume). Children with ID-DHH need specialized training in the 
recognition, discrimination, and interpretation of auditory signals to make 
optimal use of their hearing device or residual hearing. They may then learn to 
benefit from the continuous input from spoken and signed language in 
combination with other supportive visual communication. Depending on the 
child’s hearing and information processing status, a primary style of 
communication can be chosen.
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Because children with ID-DHH depend on concrete, contextual information to 
learn, it is advisable to implement intervention and learning programs based on 
experiential and meaningful learning through supported or aided literacy. We 
may learn from programs that have been developed for children with other 
variations of multiple disabilities and adapt them to the child-specific need. An 
example of this is the program that Van Dijk et al. (2010) developed for deafblind 
children. The methodology is based on experiential learning and aimed at 
providing access to the concept of language. Throughout the curriculum, the 
interpersonal relationship between the child and the educator is crucial. The 
approach distinguishes four stages, from mirroring the state of mind of the child 
to the use of symbolic communication. The principles of this approach may also 
help children with ID-DHH to grasp the concept of language and symbolic 
references (Knoors & Vervloed, 2011).

 (p.275) A second example is the Dutch KLINc Studio (Kids Learning to take 
INitiatives in communication), which was developed for children with intellectual 
and multiple disabilities, including children with ID-DHH. Based on the principle 
of experiential and meaningful learning (Edwards, Gandini, & Forman, 1998; 
Vakil, Freeman, & Swim, 2003), children in this program are provided with 
activities and experiences collected around a theme within their range of 
personal experience and interests. Access to language and literacy is provided 
through augmentative and alternative communication (AAC). The focus of all 
learning activities is to use and understand the intentional initiatives of the 
children. Activities are organized around a child-directed, meaningful core 
theme, or anchor. Shared experiences from activities support children to 
gradually build a complex system of referential relationships and meaning 
attributes in order to form lexical concepts and words. The provided activities 
are adapted to the skill or knowledge that is targeted, for example attention 
regulation, sensory integration, vocabulary enhancement, symbol recognition, or 
story comprehension. Parents and caregivers are actively involved in setting 
targets from the beginning of each ten-week themed series.

The KLINc Studio methodology was implemented in a study that included ten 
preschool children with multiple disabilities (normal hearing, mild ID, and 
severe speech and language disabilities) who received daily intervention for two 
years (Van der Schuit, Segers, Van Balkom, Stoep, & Verhoeven, 2010). All 
children showed significant progress in intellectual skills such as receptive and 
productive language skills, vocabulary, syntax, and early literacy skills 
(phonemic awareness). Gains were found for the five speaking participants and 
for nonspeaking participants. For example, receptive language age increased 
from twenty-six months to forty-eight months for speaking children, and from 
twenty-three months to thirty-four months for nonspeaking children (Van der 
Schuit et al., 2010). The program thus has considerable potential for children 
with ID-DHH.
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Recommendations for Future Research
More research is needed into the optimal literacy learning environment for 
children with ID-DHH. The majority of the current research in this area is aimed 
at the role of either ID or hearing loss in reading development, not the effect of 
multiple disabilities. The studies we described have mainly focused on cognitive 
and linguistic prerequisites for reading development, but many more factors 
must be considered when optimizing the learning environment for children with 
ID-DHH, from child-specific characteristics (motivation, attention, personality, 
interests) to environmental factors (educational approach, home environment, 
general welfare). Among DHH children, we know that factors  (p.276) such as 
language modality preference, speechreading proficiency, hearing status of 
parents, sign proficiency, and age of cochlear implantation all have an impact on 
literacy development (Johnson & Goswami, 2010; Knoors & Marschark, 2014; 
see Chapter 10 in this volume). Their effect on children with ID-DHH is 
uncertain because their low level of cognitive functioning also affects perception 
and learning rates.

Children learn about the concept of print through direct and indirect 
experiences at home (Sénéchal & LeFevre, 2014; Van der Schuit, Peeters, 
Segers, Van Balkom, & Verhoeven, 2009). Empirical studies have shown that the 
attainment of literacy can be stimulated and extended by offering children 
supported literacy and language systems at home (parents/caregivers) and at 
school (teachers, clinicians, parents). Through storybook reading, nursery 
rhymes, telling stories, and expanding vocabulary, children gain sensitivity for 
the structure of spoken language and the ways that words are represented in 
printed symbols. These home and school factors proved to have a clear impact 
on children’s spoken and written language development (Yaden, Rowe, & 
MacGillivray, 2000) and are promising opportunities for interventions to support 
early literacy in children with ID-DHH as well.

Conclusions
This chapter focused on the cognitive and linguistic precursors of reading 
development in children with ID-DHH. The two recent studies described in detail 
(Van Tilborg et al., submitted; Van Wingerden et al., 2017b) showed that the 
reading profiles of children with ID-DHH have characteristics of children who 
are DHH, but the additional ID causes severe complications in the development 
of literacy. Children with ID-DHH may especially benefit from interventions that 
aim to strengthen both the breadth and depth of vocabulary by actively building 
on their semantic networks. A strong lexicon benefits word recognition through 
the connections between different representations of a concept (e.g., symbol, 
text, sign, and speech) and enhances meaning attribution to written or spoken 
language. It also boosts the awareness of speech sounds, which can lead to 
improved phonological representations (Goswami, 2001; Metsala, 2011; Perfetti, 
2007). Although phonology does not seem to be a crucial factor in the early 
stages of literacy for these children, it may contribute to reading at a later time 
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and enable higher-level word decoding. Educational strategies must be adapted 
to the needs of the child in order to help him or her acquire phonological 
awareness.

The research described here showed that children with ID-DHH are able to 
develop basic reading skills. To achieve optimal results, it is important to provide 
language and literacy stimulation from an early age, expanding their 
vocabularies and understanding of spoken language. Children with ID-DHH 
would benefit from an approach that  (p.277) considers their hearing losses as 
well as their cognitive strengths and limitations. Current research suggests an 
educational environment that enables learning in a meaningful, experience- 
based way, where communication and learning goals are tailored to the child’s 
interests and communication level.
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