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Abstract: As indicated in this Special Issue, there has been much debate on the development of
English language and literacy in d/Deaf and hard of hearing (d/Dhh) students. Questions remain on
the nature of the first language and the relation of this language to the development of English literacy.
There is also considerable controversy on the role of English phonology. Adding to the complexity is
the increase of d/Dhh children for whom English is not the home language and the ongoing challenge
of addressing the needs of those with disabilities or additional disabilities. After describing English
literacy and the need for documenting desirable research characteristics, the authors of this conclusion
article utilize a construct named the Qualitative Similarity Hypothesis (QSH) as the guiding framework
for addressing issues such as the role of phonology and the nature of the through-the-air form of the
language of print. The QSH asserts that d/Dhh students need to master the same set of fundamentals
as typical English literacy learners. These fundamentals include code-related, language-related,
and comprehension-related skills. One major assertion is that proficiency in the through-the-air form
of English is essential for achieving proficiency in conventional English literacy skills. It is argued that
the importance of English language proficiency has been emphasized in literacy models that delineate
the strong connections among language, reading, and writing, even for second language learners
of English or English learners. Another major assertion is that proficiency in English phonology is
necessary (albeit not sufficient) for the development of emerging decoding skills. The use of English
phonology facilitates the early and advanced literacy comprehension skills. The article concludes with
recommendations for additional research, including the understanding of the visual representation of
the structure of English, the development of comprehensive English language assessments, and the
exploration of literacy-related skills such as decoding and comprehension. Finally, the validity of the
QSH also needs to be further investigated.

Keywords: d/Deaf and hard of hearing; demography; developmental framework; English language
development; English literacy development

1. Introduction

The focus of this Special Issue is to present a state-of-the-art rendition of the development of
language and literacy in children and adolescents who are d/Deaf and hard of hearing (d/Dhh).
The language in question is the acquisition of English; however, a number of findings can be applied
to the acquisition of other phonemic-based languages, which function as the majority language of
society [1–3]. Typically, the majority language refers to the language of print that is employed in
educational and governmental venues and is often considered, formally or informally, as the official
language. The written component of the official language is a standardized form, regardless of the
dialectical or regional differences of the through-the-air (i.e., spoken or oral) component in various
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sections of a country. It should be acknowledged, however, that, in some countries, the relationship
between the through-the-air and written forms is complex, due, in part, to the number of dialectical
variations of speech or the encroachment of the influences of other languages on the mainstream
society’s language form [4,5]; also, see the review in [6], for Arabic as an example).

Confining our emphasis to English, one of the major challenges for d/Dhh children and adolescents
is to develop proficiency in literacy (reading and writing) skills in this majority language of society [7–12].
Since the beginning of the 20th century, it has been well documented that many students with severe
to profound hearing loss and some with a moderate loss—in the better unaided ear—graduate from
high school (after 12–15 years of compulsory education) reading at about a 4th grade level. Albeit this
level seems to be improving [13,14], there are still pervasive challenges.

The contributors to this Special Issue have attempted to address the development of language and
literacy from several perspectives using either a professional review and/or a meta-analysis format.
The complexity of understanding English language and literacy development has increased in light of
the growing number of minorities, including immigrants, specifically the number of d/Dhh students
whose home language is not English—that is, English language learners or English learners [15,16].
Traditionally, other elements of this complexity have often included d/Dhh students with disabilities (or
additional disabilities) and those—for whatever reason—who come to school with limited proficiency
in any language [17,18]. It is also critical to consider the advancement of sophisticated listening
technologies and their contributions to the development of language and literacy; this advancement
has spawned an evolving demography of d/Dhh children and adolescents [14,19,20]. Other important
areas covered in this Special Issue include the assessment of language and literacy [21] and the influence
of inclusion on the development of language and literacy skills [22].

The plan for this concluding article is as follows: First, we discuss the need for researchers to
document adequate demographics and other critical background characteristics of the samples in their
investigations. Without such information, we argue that it is difficult to proffer evidence-based or
effective practices. Equally as important, it is difficult to understand the context of research findings,
especially to understand if progress has been made in the development of language and literacy. Then,
we argue for the use of a developmental framework as the guiding and comparison barometer for
instructional and research endeavors [3,10]. This framework influences our interpretations of some of
the assumptions in the works of others in this Issue (e.g., the constructs of fundamentals [7,9,11,22]
and modality independence; see [7,16]). Next, we provide a description of English literacy with
an eye toward the influence of the through-the-air form of a language and code-related skills
(e.g., phonological knowledge, phonemic awareness)—two of the most controversial domains in the
discussion of language, literacy, and deafness. We also highlight the need for the development of better
language and literacy assessments and additional research on marginalized and underrepresented
subgroups of the population of d/Dhh children and adolescents (e.g., Deaf with Disabilities, English
learners).

We draw on some of the remarks and findings from the other manuscripts in this Special Issue
to highlight and even support our assertions. Given the extensive, but not exhaustive, treatments
of the nine articles in this issue, there is always a danger of oversimplification of the contributors’
major points. We make no claim that our rendition is the only or best interpretation; our intent is
to encourage further dialogue and research regardless of the controversies associated with specific
research approaches or topics or with the interpretations of the findings. We conclude our discussion
with recommendations for further inquiry with the hope of continuing efforts to close the achievement
gap between d/Dhh students and their typical language-literacy counterparts.

2. Demography and Critical Research Characteristics

One of the quality indicators for an adequate research design is the documentation of demographic
and other background characteristics of the sample under study. It is important to contextualize
the representativeness of the sample to avoid or minimize generalizations to dissimilar populations
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(e.g., see discussions in [23,24]). Inadequate descriptions of the samples undermine the reliability and
validity of selected or developed assessments, especially if previous research is being used to justify
the use of such assessments. There is little doubt that individual factors can affect the construction
and use of assessments and the validity of comparing group performances [23,25]. This not only
emphasizes the importance of demography, but also asserts its need for the proffering of reliable and
valid evidence-based practices [24].

As noted by Paul and Wang [24], there is considerable debate on what constitutes adequate
demographic and background information for d/Dhh participants. Controversial demographics
include information on hearing acuity (e.g., unaided and aided, age at onset of hearing loss) and speech
acuity (e.g., speech discrimination, speech recognition). There may be less controversy on the mode
of communication, language use, and presence of additional disabilities—albeit, documenting the
accuracy of such information is a challenge for investigators (e.g., [18,21]). In any case, to understand
the effects of interventions or even the use of early amplification such as cochlear implants and
digital hearing aids, there needs to be a better documentation of the extent, length, and use of these
variables [14].

Related to the domain of language and literacy development—and the source of controversy
regarding demographics—is the proposition that there might be two distinct groups of d/Dhh
individuals [26–28]. The line of demarcation for this distinction is dependent on the assessment of
the adequate use of functional hearing with or without amplification. That is, one group may be
able to access and understand “running speech” whereas the other group cannot perform this task
adequately. It has been hypothesized that d/Dhh individuals who primarily use a signed language, or
even a form of signing and have limited or nonfunctional hearing, perform differently than the group
that can access and understand running speech. The psychological reality of this distinction provides
support for understanding the effects of the use of a signed language in the development of English
literacy skills [16,29]. At the least, this differentiates the role of through-the-air language and the use
of code-related skills—constructs to be discussed later. For example, proponents of this distinction
highlight the notion of a “visual phonology” of a signed language, particularly within an American
Sign Language (ASL)/English print-sign bilingual program [30]. This view contrasts with those of
others [7,9,11], who argue that not only is a sound phonology necessary for early and conventional
literacy development, but also that functional hearing is not the major issue in understanding the
development of English literacy comprehension. Obviously, a diverse set of attributes of the participants
need to be considered, but language proficiency and code-related skills seem to command a substantial
amount of attention (e.g., see discussions in [10,31,32]).

3. The Qualitative Similarity Hypothesis

It has been argued that d/Dhh students follow a developmental learning trajectory that is similar to
that of typical literacy learners—albeit some students will proceed at a slower quantitative rate due to a
number of variables such as the quality of interventions, effectiveness of early amplification, variability
in teacher competency, and so on [7,9,11,19,22]. This phenomenon, coined the Qualitative Similarity
Hypothesis (QSH) asserts that, regardless of the degree of hearing acuity, d/Dhh students need to acquire
proficiency in the same group of fundamentals associated with code-related, language-related (e.g.,
English language proficiency), and comprehension-related skills that are necessary for the development
of typical literacy skills [8,10,33]. It is important to remember that variations in the learning trajectory
of d/Dhh students do not mean that the developmental trajectory is “different” because this difference
is associated with the rate of acquisition, not with the developmental or qualitative aspects of the
learning process.

A similar version of the QSH has been documented in the broader research literature for “hearing”
English learners and those who are at-risk or have disabilities [1,3,34]. That is, the acquisition of English
by English learners or those with disabilities is developmentally similar to that of native language
and literacy learners of English. Taken together, it can be argued that the general findings of literacy
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acquisition for typical hearing English learners can or should be applied to d/Dhh students and other
students with disabilities as well as to English learners (i.e., English is not the native or home language).
In addition, these findings can or should be applied to d/Dhh students who are English learners and
those who have disabilities such as cognitive disabilities and autism. Nevertheless, there are challenges
in understanding the language and literacy development of these subgroups of d/Dhh children and
adolescents [18,21]. Whether the development of these latter subgroups is “developmentally different”
from that of typical literacy learners is in need of additional research.

In our view, the QSH should be the guiding framework or “prism” through which the findings
and conclusions of most other articles in this Special Issue, indeed, of all research on English literacy
and d/Dhh children and adolescents, should be evaluated. Granted, the QSH is a “framework” and it
is critical to conduct additional research on the various components or constructs (e.g., phonological
awareness, etc.) within this framework (e.g., [10,11,35]). There are ongoing debates on the nature
and extent of these constructs for the development of reading in all d/Dhh learners with attention,
as mentioned previously, focused on English phonology and the role of through-the-air language
use [11,36,37]. Nevertheless, it has been argued that there is no strong evidence to suggest that
the fundamentals of literacy should be different for d/Dhh students or even for any student
attempting to develop an adequate level of proficiency in English language and literacy for age-level
acquisition [7,9,11,22]. It is argued that the QSH is modality independent, as mentioned by several
contributors to this Special Issue (notably, [7,16]). Essentially, this means that it applies only to d/Dhh
individuals who have adequate access to functional hearing or running speech (one of the two distinct
groups mentioned previously in the section above on demography). However, we agree with the
argument of others in this issue [7,9,11,22] that this does not alter the fundamentals of the development
of English reading and writing—and we assert that the QSH is not modality independent.

Regardless of the strength of the research support for the QSH, we acknowledge that it is still
important to differentiate instruction, especially considering the wide range of variability in individual
profiles in the population of d/Dhh children and adolescents (see [7,16,18,21]). This range includes
factors such as age levels, family backgrounds, presence of disabilities, demands of the reading tasks and
instruction, and the results of specific components of reading via the use of assessments. Addressing
whether literacy acquisition is similar or different is critical for the development of evidence-based
or effective practices, which seems to be lacking or relatively little is available for d/Dhh students
(see review in [38]). Assuming that we have a consensus on the various aspects of the QSH, then the
next step might be to ascertain the manner in which to improve the literacy level of students (see [7]).

4. English Literacy

To contextualize the QSH and understand the challenges of developing English language and
literacy in d/Dhh individuals requires an understanding of the overall construct of English literacy,
particularly the acquisition process [8,10,39]. In essence, the manner in which literacy is defined or
even measured impacts the accuracy of the documented achievement level or even the proffering
of effective or evidence-based instructional practices for d/Dhh students. There is no shortage of
theoretical models that purport to represent the overall constructs of English language or literacy
or the various components (i.e., subconstructs, processes) associated with these overall constructs
(e.g., [39–41]). The number of influential subconstructs (e.g., phonemic awareness, vocabulary, fluency,
prior knowledge, metacognition) that are involved makes it challenging to describe not only the overall
nature of the literacy acquisition process, but also what might be needed (e.g., evidence-based or
facilitative practices) to develop literacy proficiency in struggling readers and writers.

One common approach to developing a working literacy model has been to conduct research
and interpret findings on the struggles or challenges of various cohorts of children, including those
with disabilities or are at-risk, in the development of skills from the emergent to the conventional
literacy period (e.g., see reviews in [33,39,42–44]). One framework for understanding these challenges,
especially for d/Dhh students [10,35,45], has been to relate the results to the general findings of
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the National Reading Panel [46] and the National Early Literacy Panel [47]. This suggests that
the acquisition of English literacy for all literacy learners requires proficiency in a common set of
fundamentals and adheres (or should adhere) to a similar developmental trajectory (albeit, at a slower
rate for a number of struggling literacy learners).

It is possible to delineate the common components of extant English reading models, which should
include, at the least, through-the-air English language proficiency (including vocabulary knowledge),
code-related (e.g., phonemic awareness, letter-sound relations) plus comprehension (e.g., prior
knowledge, metacognition, inferential) skills. Other factors may include sociocultural variables
such as the influence of the home environment, teacher-student interactions, and teacher competency
(also, see [22] for a discussion of the effects of inclusion). A substantial amount of attention has been
paid to sociocultural factors. However, it should be kept in mind that “A sociocultural perspective on
children with reading disabilities does not discount other explanations for reading failure or other
recommendations for instruction ([48] (p. 54)). In addition, it is also doubtful that all or most of the
reading difficulties of children and adolescents can be explained by appealing to factors associated
with ethnicity, race, or gender [10,49].

There are literacy models that seem to be comprehensive—that is, covering cognitive, psychological,
and ecological domains (e.g., Componential Model of Reading, [50]). These models also assert the
nonlinearity and non-hierarchical elements of the reading process. Then there are models that are linear
and hierarchical and focus mostly on decoding and language comprehension skills (e.g., Convergent
Skills Model of Reading, [51], Simple View of Reading, [52]). Despite the disadvantages or limitations
of proffering models, they do provide a venue for researching and understanding the literacy process.
More important, as noted by the National Reading Panel [46] and the National Early Literacy Panel [47],
and as mentioned previously, there may be fundamentals that apply to all children attempting to learn
to read and write in English. The National Reading Panel proposed fundamentals such as the use of
phonics (for letter-sound relations), phonemic awareness, fluency, vocabulary, and text comprehension.
Implicit in these fundamentals is proficiency in the receptive and expressive use of through-the-air
English, which is the language of print.

In general, English reading is defined as obtaining information or meaning from print
(i.e., constructing meaning), and English writing can be defined as putting information down in
print (i.e., composing meaning). We agree with Mayer that proficiency in English writing requires a
level of proficiency in English reading, albeit the two constructs are related and may have reciprocal
influences (see [9]). In addition to sociocultural factors mentioned above and for the purpose of this
article, we use an equation to describe English reading as follows:

English reading [comprehsion] = English language comprehension/competency (through-the-air
mode) + code-related skills + comprehension skills (e.g., vocabulary, prior knowledge, metacognition).

Although all areas are discussed briefly here, our major foci in the ensuing sections are language
proficiency and the controversial area of code-related skills, which are also discussed in several articles
in this Special Issue (e.g., [7,9,11,16,29]).

4.1. Language Proficiency

As mentioned previously, one of the controversial and oft-discussed domains of understanding
the development of English literacy is the role that language plays in this development. Research that
has focused predominantly on the development of language or language/communication difficulties
often devote some space to the relationship between through-the-air language and the language of
print—that is literacy (e.g., [53,54]). With respect to d/Dhh children and adolescents, the controversy
centers on the nature and extent of the through-the-air form.

Scott and Dostal [29] reviewed, in part, the literature on the development of language and its effects
on English literacy, utilizing two broad domains: natural languages (e.g., American Sign Language and
English) and communication systems (e.g., a form of English sign, cued speech/language). We agree
with their findings that there might be stronger evidence for natural languages as opposed to the
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communication systems, particularly the sign communication systems. We argue, however, that
the bulk of the evidence for the beneficial relations between ASL and English literacy is mostly
correlational (also see [10]), but is certainly worthy and in need of further research. In our view,
a better understanding of the effects of ASL on the development of English literacy requires a better
understanding of the manner in which code-related skills are acquired—the use of visual phonology
notwithstanding (discussed later). That is, in our view, it is critical to understand how d/Dhh children
and adolescents can acquire the “structure” of English (phonology, morphology, syntax) via the use of
ASL, especially beyond the emergent English literacy stage.

There is little doubt regarding the problematic nature of the use of the sign communication systems
(also see [55,56]). The descriptions of the sign systems are arbitrary and idealized with respect to
their representations of English. These systems are purported to represent English morphology
and syntax in a visual manner and are supposed to be executed in conjunction with speech.
This “simultaneous” presentation purports to cover, at least, the phonology of English, considering
that phonology is the building block of any language. As argued by LaSasso, Crain, and Leybaert [55],
this representation, particularly by practitioners, results in a degraded inadequate representation of
English. The level of success with the use of sign communication is contingent on the individual’s
ability to access the structure of English, specifically the phonological and morphological components.
Nevertheless, LaSasso et al.’s degraded hypothesis certainly lends support to the existence of language
deprivation [16,29] and the need to address this serious concern for a number of d/Dhh children
and adolescents.

This degraded representation by any sign communication system led LaSasso et al. [55] to proffer
Cued Speech/Language as the most viable, complete communication system for representing English.
As noted by Scott and Dostal [29] and others (e.g., [20,57]), there is some evidence for the effectiveness
of Cued Speech/Language for the development of English phonology. More important, as emphasized
by Scott and Dostal [29], there is a need for intervention research in both domains—natural language
and communication systems.

Understanding the effects of a signed language on the development of English literacy is critical;
however, such research needs to consider the prevailing findings of the nature of the through-the-air
form that facilitates the development of English literacy for typical literacy learners. For example,
Kamhi and Catts [43] argued that:

Knowledge of the similarities and differences between spoken language and reading is critical for
understanding how children learn to read and why some children have difficulty learning to read. ([43],
(p. 1)).

The assumption here is that proficiency in the through-the-air form of English is essential for
achieving proficiency in conventional English literacy skills.

On one hand, the National Early Literacy Panel [47] found oral language (i.e., through-the-air
language; cf. [58]) to be a weak predictor of later decoding and reading comprehension abilities.
However, Storch and Whitehurst [59], also discussed in Mayer and Trezek [8], found that oral language
skills contributed directly to reading abilities in grades 3 and 4. By the later elementary school grades
(4th–6th grade), research has demonstrated that “hearing” children’s vocabulary knowledge and
reading comprehension is strongly correlated with through-the-air language abilities developed during
the early years (e.g., [1,46,60]). Whether these findings also apply to d/Dhh children and adolescents is
in need of further research—albeit, there has been much discussion of the inadequate English language
development of these individuals (e.g., [10,56,61]).

This focus on language proficiency, specifically language comprehension skills, is a major
component of linear, hierarchical literacy models. For example, Trezek and Mayer [11] seem to
favor the Simple View of Reading, which proposed an equation such as Decoding (D) X Language
Comprehension (C) = Reading Comprehension (R). That is, reading comprehension is dependent on
adequate decoding and language comprehension skills. Language comprehension is taken to mean an
understanding of the use of language (i.e., linguistic information), in this case English, through oral
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language or, in the parlance here, through-the-air. As stated by Trezek and Mayer [11], the learner
can use language to interpret words and sentences and also to develop an overall meaning model
of the text. It can be assumed that adequate receptive and expressive skills in English facilitates the
acquisition of reading comprehension, but—of course—it is not sufficient as other skills are needed.
Language proficiency here means proficiency in all components of English (phonology, morphology,
syntax, semantics, pragmatics) as well the integration and use of these components for receptive and
expressive communication.

The importance of English language proficiency is also discussed in literacy models that stress
the strong connections among English language, reading, and writing, even for second language
learners of English or English learners [1,9,62–65]. Mayer and Trezek [9] discussed a model named
the Simple View of Writing (SVW), which seems to parallel the construct, Simple View of Reading.
The SVW seems to highlight both the product (transcription) and process (ideation) of composition.
The product component needs to be automatic (analogous to word identification) so that the process can
be generated. The point here is that oral (through-the-air) language drives this operation, and English
oral language is the better facilitator of English written language.

In addition to the above, communicative, through-the-air language proficiency is strongly related
to the development of academic language. Academic language refers to the metalanguage or specialized
vocabulary that is often found in literacy materials in content areas such as social studies, science,
and mathematics (for deafness, see [66]). Academic language is influenced by the construct of
cultural literacy.

Cultural literacy is familiarity with and the ability to understand the idioms, allusions, and informal
content that create and constitute a mainstream culture. From familiarity with street signs to knowledge
of historical references to understanding slang and figurative language use; the literacy process demands
interactions with the culture and reflections on the contents. Cultural literacy requires familiarity with
a broad range of general knowledge and implies the use and sharing of that knowledge—for example,
terms associated with the culture of American society’s foundations such as the American Revolution,
slavery, bottom-line, market-driven economy, and others [67].

4.2. Code-Related Skills

Code-related skills are associated with decoding and encoding print such as print awareness and
phonological processing principles [46,47,59,68–71]. Print awareness is necessary for progress with
vocabulary and reading development. Children need to understand what is meant by reading—for
example, there is information on the page. They also need to understand the basic relationship between
oral language and printed language. Print awareness skills include the following:

1. Concepts of text features or print, such as letter, word, sentence, question, or dialogue.
2. Vocabulary for discussing books, such as cover, page, story, character, title (name), author (writer),

and illustrator (artist).
3. How to handle books, such as holding right side up, turn pages, where to begin reading, attend

to the spaces in the text, reading from left to right and top to bottom.
4. Book structures, such as title page, chapters, and table of contents.

Phonological processing skills refer to the concepts of sensitivity, memory, and naming. The ability
to detect and manipulate the phonemes (sounds) of a language (e.g., blending and segmenting) entails
phonological sensitivity. Holding auditory information in short-term memory (e.g., repeating nonsense
words, words, or sentences) refer to phonological memory, and this ability is strongly related to
adequate comprehension of sentences (i.e., syntactic structures) for d/Dhh children and adolescents
(see reviews in [56,72]). Phonological memory, along with rapid automatic naming (RAN), has been
associated with the ability to rapidly retrieve a sufficient amount of phonological information associated
with letters and words for the development of fluent, automatic decoding and encoding skills [46,47];
for d/Dhh learners, see [11,56,72]. Alphabetic knowledge such as letter name knowledge, letter sound
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knowledge, letter name fluency, and letter writing is also related to emergent literacy skills, especially
for typical and struggling literacy learners (e.g., [73]).

There is little debate regarding the importance of developing print awareness skills in d/Dhh
children (see reviews in [10,35]). However, there is considerable controversy on the role of a sound
phonology for the development of English literacy skills [10,11,29,31,32]. Much of the research evidence
suggests that the better d/Dhh literacy users have an adequate command/understanding of domains
such as phonemic awareness and sound-letter correspondences, which provide the foundations
for accessing the alphabetic writing system for facilitating the more advanced development of
English literacy skills (see review in [74]). Research has also documented a high correlation between
phonological skills and vocabulary ([74,75]; cf. [37]).

There is also evidence that d/Dhh learners can benefit from phonological awareness
interventions [8,20], especially via the use of Visual Phonics ([38,76,77]; also see discussion in [29]).
Even Cued Speech/Language has been demonstrated, as a communication method, for developing
decoding skills in d/Dhh literacy learners ([20,55], also see discussion in [29]). Trezek [20] documented
the contributions of Cued Speech/Language to the development of phonological and early reading
abilities. She concluded that the benefits of Cued Speech/Language occurred despite the documentation
of varying levels of hearing loss and even varying levels of speech intelligibility. Trezek reported
beneficial effects on domains such as phonological awareness, phonemic awareness, alphabet
knowledge, and phonological memory.

On the other hand, there is some evidence for the use of a visual phonology from a signed language
(e.g., American Sign Language) for the development of early English literacy skills (e.g., [26,28]; also see
related discussions in [16,29]). This line of research seems to question the necessary role of phonological
processes based on sound (i.e., English phonology). This construct also seems to apply mostly to a
cohort of d/Deaf children, who are bilingual, involving the use of American Sign Language (ASL),
fingerspelling, and the print form (i.e., orthography) of English, labeled sign-print bilingualism.
Whether this combination of processes should also be used for d/Dhh children who are limited users of
English, coming from English-speaking homes, is open to question (see [16]; also see related discussion
in [10,56]).

Support for the use and benefits of a visual phonology is motivated, in part, by the issue of hearing
acuity ([26,28]; also see related discussions in [78,79]). That is, visual phonology (in conjunction with
fingerspelling and English orthography) seems to be the most efficient route for developing English
literacy skills in d/Dhh children with minimal or no functional access to audition with or without
amplification, especially during the first few years of life with emerging literacy skills. In essence,
researchers advocating visual or sign phonology have emphasized the role of visual perceptual
processes for the early foundational stage in accessing words. Allen et al. [26] proffer a modality
independent hypothesis, which asserts that English decoding skills can be developed via either an
auditory-based (sound) or visual-based phonology. Thus, in their view, the phonological component of
the Qualitative Similarity Hypothesis [10] pertains only to d/Dhh individuals with adequate access to
audition with or without amplification. For d/Dhh individuals with limited or no access, a visual-based
or sign phonology is a comparable alternative.

Whether a visual-based or sign phonology is analogous to a sound-based phonology, particularly
one that is germane to accessing print words, is an open question (see discussions in [78,79]).
There is ample research that sound-based phonological processors need to work in tandem with
orthographic processors for developing rapid automatic word identification skills (e.g., [68]). In addition,
this combination is most effective for developing advanced English literacy skills, at least in “hearing”
literacy or struggling literacy learners. Allen et al. [26] and others [28] seem to argue that the
phonological and orthographic processors do not need to be associated with the same language of
print for accessing English words.

We favor the interpretations of Mayer and Trezek [9,11] that ASL can be “supportive” in developing
or understanding information. However, to construct the meaning of English texts or compose passages
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in English, ASL (even with other components such as fingerspelling and English orthography) may
not be sufficient beyond the emergent or early English literacy phase. In essence, the role of a sound
phonology is necessary, but not sufficient, for the development of decoding skills and facilitating early
and advance English literacy comprehension skills. This can be achieved either via the typical route
(adequate hearing for accessing spoken or through-the-air English) or alternative routes such as Visual
Phonics or Cued Speech/Language. Our view comports with that of Mayer and Trezek [80]:

While it is true that those who adopt the view that learning to read is a qualitatively or
developmentally similar process whether one is deaf or hearing (i.e., the view that phonology is
necessary) do emphasize control of spoken language as being the most expedient route for learning to
decode, they also suggest that this proficiency may also be achieved through other modalities (i.e., via a
visual communication system such as Cued Speech or a visual-tactile tool such as Visual Phonics) that
stand in for phonological representations and realize the same outcomes (i.e., mastery of sound-symbol
correspondences). ([80], (p. 367))

5. Emerging Trends and Issues

Previously, we have mentioned the need for researchers to document adequate demographics for
understanding the development of language and literacy for varying cohorts of d/Dhh children and
adolescents. In fact, due to early intervention and early amplification and, possibly, inclusive practices
(see [22]), the cohorts of d/Dhh individuals have been evolving, and language and literacy achievement
has improved (e.g., [10,14,81]). Paul et al. [10] argued that there has been two broad phases with a
third emerging phase. One phase entails the period up to the advent of modern amplification systems
such as the use of digital hearing aids and cochlear implants. The second phase can be considered the
current one, covering the past 30 years. The emerging third phase entails the effects of wide-spread
applications of early intervention and early amplification, which may positively affect the current
levels of English language and literacy development—albeit, there have already been documented
improvements (e.g., [10,13,14,20,82]).

The effects of early intervention, early amplification, and inclusive practices need to be contextualized
with respect to demography and other background variables. For example, Mayer and Trezek [14]
highlighted this issue in their review of studies on d/Dhh children who are users of cochlear implants.
Mayer and Trezek [14] reported that there are encouraging positive findings of achievement; nevertheless,
there is considerable variability within the studies due to the lack of documentation of demographics and
other critical information such as length of use, maintenance, age at implantation, and so on. Interestingly,
it might be that the use of signed communication in children with cochlear implants can support the
development of English during the early years; however, this variable needs to be adequately documented.
As discussed previously, the documentation of adequate information on participants is necessary for the
eventual proffering of evidence-based practices for the varying cohorts of d/Dhh children and adolescents.

6. Summary

Each contributor in this Special Issue proffered recommendations for further research on the
acquisition of language and literacy skills, specifically with respect to ASL, bilingualism, inclusion,
English reading and writing, assessment, and amplification systems. Given the limited evidence-based
data on d/Dhh children, we argue that an understanding of the acquisition of English language and
literacy skills by typical literacy learners should be the reference for developing such skills in d/Dhh
children. This is true, regardless of the level of English proficiency or type of first-language in the
homes of these children. This is the underlying principle of the Qualitative Similarity Hypothesis.
Of course, it is still important to conduct additional research on d/Dhh children and adolescents to
refine the typical instructional guidelines. In fact, it is clear that instructional strategies need to be
differentiated according to the individual profiles of d/Dhh students.

In our view, there is a need to conduct research on d/Dhh children in the preschool to Grade 2 range
and to ascertain the contributions of code-related constructs to reading-related comprehension tasks for
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various cohorts of d/Deaf students in the later elementary grades up to and including the middle school
level (e.g., Grades 3 to 8). Research is also needed to understand the development of other literacy-related
components such as through-the-air English language and vocabulary, and comprehension factors such
as inferencing, prior knowledge, and metacognition. Future researchers need to develop language and
literacy assessments that focus specifically on a non-unitary model of acquisition. A non-unitary model
asserts that there is not one all-encompassing factor that accounts for the development of complex
skills such as language and literacy.

There are a number of lingering issues that need to be resolved if we intend to develop
evidence-based practices for the development of English language and literacy skills in d/Dhh
children and adolescents. The list below is not exhaustive, but represents a few of the major domains.

• Understanding what it means to adequately represent the form or structure of English, including
phonology and morphology, in a visual modality (e.g., in sign systems, Cued Speech/Language).

• Addressing the inconsistent use (i.e., execution or production) of the English sign systems by
practitioners, due to the cumbersomeness and the difficulty of speaking and signing simultaneously.

• Exploring the learnability of the sign systems and skills such as speech and speech reading.
• Studying the effects of varying cognitive or social factors such as working memory

capacity, motivation or interest, teacher–learner interactions, impoverished or disadvantaged
home situations.

• Developing and using a range of assessments for through-the-air English language proficiency.
• Exploring metacognitive and other self-regulatory effects on English language and

literacy acquisition.
• Within the framework of the QSH, exploring the contributions of specific code-related (e.g.,

phonemic awareness), language-related (e.g., morphology), and comprehension-related (e.g.,
inferencing, prior knowledge) skills of d/Dhh literacy learners and comparing these contributions
to those of typical literacy learners. Another approach is to test hypotheses within the Simple
View of Reading, which would permit an evaluation of the QSH [11].

In summary, it is hoped that the information presented in this Special Issue contributes to the
further dialogue and development of theory, research, and practice. Subsequently, this should lead to
the proffering of evidence-based practices for the improvement of English language and literacy skills
for d/Dhh children and adolescents.
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