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Abstract

The development of grade-level or age-level reading proficiency continues to be a challenge
for a number of d/Deaf and hard of hearing (d/Dhh) children and adolescents. There have
also been ongoing research debates on recommending evidence-based or effective practices
to facilitate the acquisition of reading skills. These debates are fueled, in part, by the major
principles of three broad frameworks: Paul’s Qualitative Similarity Hypothesis, Marschark's
Cognitive “Qualitative Difference” Hypothesis, and Mayberry s L1-Timing Hypothesis. These
frameworks highlight the tension between developmental similarity (continuity) and emerging
neurocognitive reading research on d/Dhh individuals. The present commentary discusses the
three frameworks, highlighting strengths and criticisms as well as similarities and differences,

and concludes with a proposed integrative perspective with implications for classroom
practices. This integration provides recommendations for further research, necessary for
improving the reading levels of d/Deaf and hard of hearing students.
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The development of language and
literacy has been a long-standing traditional
and contentious area of discourse and
research (Marschark et al., 2002; Moores,
2001; Paul, et al., 2013; Paul & Yu, 2025).
With respect to English literacy, particularly
reading achievement, an oft-cited finding has
been that the average reading level of d/Deaf
and hard of hearing (d/Dhh) students plateaus
at about the 4™ grade level upon graduation
or completion of compulsory education
(e.g., Traxler, 2000). However, there has
been some recent research challenging this
4™-orade ceiling statistic. With the advent of
early intervention and early amplification,

particularly via new technologies such as
digital hearing aids and cochlear implants,

it has been documented that a number of d/
Dhh students can achieve a level of reading
commensurate with typical literacy peers
(Mayer et al., 2021; Yiu, 2024). Nevertheless,
despite these advancements, the majority of
students, particularly those with moderate

to profound hearing loss, still encounter
difficulties in reaching grade- or age-level
equivalent in English reading comprehension
(e.g., see discussions in Lederberg et al.,
2013; Vermeulen et al., 2007; Wang et al.,
2021). The debate rages on the nature of
evidence-based or effective approaches for
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improving the English reading levels of d/
Dhh students. Specifically, it is critical to
assist students in learning to read so that
they can, subsequently, read to learn. One
approach has been to adhere to and adapt
the major principles of the National Reading
Panel, the National Early Literacy Panel, and,
consequently, the implications of the Science
of Reading based on the reading acquisition
of typical literacy learners, who are, for the
most part, hearing students (Paul, 2021,
2026). Another approach has been to not
view “deaf” students as inefficient in using
“hearing” mechanisms, but to view them as
learning to read in fundamentally different
ways, especially pertaining to students who
are predominantly dependent on a signed
language with inadequate access to audition
(Marschark & Hauser, 2008; Marschark &
Knoors, 2012). A third approach focuses on
the importance of access to and proficiency
in an early first language, which facilitates
the subsequent development of cognition and
other areas (Mayberry, 2007; Mayberry &
Kluender, 2018). This third approach shifts
the emphasis away from both hearing status
and language modality.

In research on d/Dhh students, the
first approach, mentioned above, has been
associated with the Qualitative Similarity
Hypothesis (Paul et al., 2013), whereas the
second approach reflects the Qualitative
Difference Hypothesis (Marschark & Hauser,
2008), and third approach represents the L1-
Timing Hypothesis (Mayberry & Kluender,
2018). The purpose of this professional
commentary is as follows. We describe
and compare the basic tenets of the three
hypotheses with respect to the acquisition
of English reading. We also highlight the
strengths and weaknesses, based on our
understanding and interpretation. Finally,
we synthesize the discourse and research
to propose an integrated framework for
developing English reading comprehension
skills of d/Dhh children and adolescents.
Despite the passionate proponents of these
hypotheses by other educators and scholars
in our field, it is important to minimize
any “either-or” or “panacea” approach
because all three frameworks offer viable
explanations for understanding English
reading development. Equally as important,
all three frameworks offer suggestions for
research and instruction.

Prior to discussing the hypotheses, we
need to highlight a couple of caveats. First,
and this is a limitation of this commentary,
our interpretation and proposed integrated
framework is pervasively influenced by
our scholarly biases. Second, we are not
suggesting that these hypotheses or their
integration provide a complete understanding
of the English reading challenges of d/

Dhh children. Nevertheless, we contend
that much of the discussion in the literature
can be categorized into or has been
influenced by one or more of these three
frameworks. However, we argue that there
is a need for discourse and research on
integrated approaches in light of the diverse
demography and experiences of d/Dhh
individuals.

Paul’s Qualitative Similarity Hypothesis

Paul’s Qualitative Similarity
Hypothesis (QSH) asserts that d/Dhh
students’ development of English reading
is developmentally similar to that of typical
readers, regardless of their demography
(Paul, 2021; Paul et al., 2013). Thus,
foundational domains such as English
language proficiency, access skills via
phonology and other decoding factors, and
comprehension skills influenced by fluency,
prior knowledge, metacognition, and other
self-regulatory aspects are “qualitatively”
identical to typical literacy learners,
often interpreted as “hearing learners”.
This hypothesis is grounded in cognitive
processing frameworks as well as several
reading models, based on research on typical
hearing students, such as the Simple View
of Reading (Hoover & Gough, 1990), the
Rope Model (Scarborough, 2001), the
National Reading Panel (NRP; 2000), and
even the various tenets of the Science of
Reading (Snowling et al., 2022; also, see the
discussion in Paul, 2026).

If the development of reading is
qualitatively similar, then d/Dhh readers
proceed through the same developmental
stages as typical readers, albeit often at a
slower pace that is, quantitatively. Thus,
the reading challenges of students are
due to quantitative delays and inadequate
development in the foundational skills
of reading, mentioned previously. The
developmental process is not due to
qualitative deviations (or differences) in the
reading process itself. The QSH permits the
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application of evidence-based or effective
reading instructional practices that have
been validated for typical literacy learners.
Essentially, this means the application of
those practices advocated by the findings of
the extant reading models mentioned above.
If instructional practices are inaccessible
due to the hearing level of students, for
example, the typical teaching of phonics,
then alternative pathways may be necessary.
However, these pathways, even for English
phonology, are not substitutes per se; rather,
they are visual representations such as the
use of Visual Phonics or Cued Speech/
Language. Within this framework, it may
be necessary to differentiate instructional
practices according to the individual needs
of d/Dhh students. Regardless, there should
not be a need for a qualitatively different or
special reading curriculum.

Marschark’s Qualitative Difference
Hypothesis

Marschark’s Qualitative Difference
Hypothesis (QDH) is, essentially, based
on the premise that “deaf” students are not
hearing students who do not possess adequate
auditory capabilities. His cognitive difference
framework asserts that d/Dhh individuals
process information differently from hearing
individuals, namely via unique visual-
spatial pathways and learning strategies.
This is taken to mean that their distinct
cognitive profiles have been shaped by the
use of vision and heterogeneous language
experiences (Marschark & Hauser, 2008,
2012; Marschark & Knoors, 2012).

Marschark and colleagues have
emphasized that the cognitive information
processes of d/Dhh individuals are different
due to the use of visual-spatial and non-
sequential strategies, rather than to the
sequential auditory feedback loop used
by hearing individuals. This implies that
such processes and the organization of
information in both working memory and
long-term memory is structured with respect
to visual conceptual frameworks. It should
be highlighted that d/Dhh individuals may
possess more heterogeneous processing
characteristics than hearing individuals.

It is also important to emphasize
that Marschark does not state that d/Dhh
individuals are primarily visual learners
(Marschark et al., 2017). Although d/

Dhh individuals may rely on vision (e.g.,

signed language, speechreading, reading
materials), visual reception is not equated to
the processing and organizing of information
via cognitive frameworks. Interestingly,
compared to hearing students, d/Dhh students
do not demonstrate superior visual-spatial
abilities. It is also critical to note that the
processing of a signed message via a signed
language involves more than just visual-
spatial and motor skills; sign language
entails the use of verbal and linguistic
cognitive pathways. In Marschark’s view,
it is important to view d/Dhh individuals
as diverse learners with distinct cognitive
pathways for learning language and literacy
skills.

Marschark has argued that his
framework applies across “hard of
hearing” and deaf individuals, regardless
of their communication modality—speech,
sign, or simultaneous communication—
and regardless of their use of assistive
technology such as digital hearing aids and
cochlear implants. In contrast to the QSH,
the QDH asserts that d/Dhh individuals
develop distinct, alternative strategies for
processing information, and as mentioned,
these strategies reflect the perception,
organization, and retrieval of information in
working and long-term memory. In essence,
according to Marschark, instructional
strategies based solely on the research on
hearing individuals are not adequate for the
diverse characteristics of d/Dhh individuals.
Instruction should focus on cognitive and
metacognitive strategies such as enhancing
prior knowledge, relationships of concepts,
and analogical reasoning. It is also important
to assess the specific language competency of
students, whether they sign, speak, or engage
in simultaneous communication.

Mayberry’s L1-Timing Hypothesis
Mayberry’s L1-Timing Hypothesis

(L1-TH) shifts the emphasis from hearing

status and type of language to the age at

which d/Dhh individuals have received a

meaningful, accessible exposure to language,

whether spoken or signed (Mayberry,

2002; Mayberry et al., 2002). Without

access to early language acquisition in

early childhood, often termed language

deprivation by ASL-English proponents—the

subsequent development of later knowledge

domains, including literacy, and even

neural specialization becomes extremely
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constrained (Mayberry & Kluender, 2018).
That is, delayed language affects the neural
organization for language and cognitive
processing. In essence, early language
experience is critical for the continued
development of language and also provides
a foundation for broader and continued
cognitive growth. It is not a stretch to argue
that inadequate language development
affects the development of metacognitive
skills and even the acquisition and use of
prior knowledge, factors important for the
subsequent development of literacy.

The work of Mayberry has
demonstrated that children, including d/
Dhh children, who have been exposed
to early language development achieve
higher language and literacy outcomes than
those with delayed language acquisition.

It has been shown that delayed language
acquisition negatively affects domains such
as vocabulary, syntax, and comprehension.
Thus, Mayberry and colleagues concluded
that the most important factor is not the
specific language modality but “timely”
access to meaningful fluent language
exposure and communication. In addition,
language learning capacity is not influenced
pervasively by auditory input, albeit such
input, if accessible, can contribute to the
development of language

It should be highlighted that d/
Deaf children, who are predominantly
dependent on the use of sign and are exposed
to a signed language from infancy, exhibit
language-related brain activation patterns
that are similar to the activation patterns of
hearing children who are exposed to spoken
language from birth. There seems to be
strong correlational relationships between
early proficiency in a signed language
and the later development of reading. One
possible interpretation: A well-developed first
language, spoken or signed, can facilitate
reading development.

Strengths and Criticisms of the
Hypotheses

The three hypotheses can be
represented by a few descriptive terms.
Paul’s QSH emphasizes universal pathways,
developmental similarity, and differentiation
and representation of foundational reading
variables. Marschark’s QDH focuses on
distinct cognitive pathways, visual processes
and conceptualizations, and approaches

tailored to unique cognitive learning patterns.
Mayberry’s L1-TH highlights timely
language access, accessible and meaningful
language experiences, and the development
of critical neural structures for language and
cognitive processing.

It is counterproductive to select one
framework over the others. Each model
has strengths and weaknesses, supported
by research findings. For the purpose of the
present commentary, these aspects should
be discussed with respect to understanding
the development of English reading. As
discussed in the ensuing paragraphs, each
model has something to offer and is in need
of further research.

Paul’s QSH
Strengths

The major contribution of the QSH is
the validation of using mainstream cognitive
reading research and frameworks associated
with constructs related to the Science of
Reading. By emphasizing an asset-based
perspective, the QSH asserts that d/Dhh
children and adolescents possess the same
underlying cognitive structures necessary
for comprehending reading texts (Alqraini,
2018; Paul, 2021, 2026) if they are provided
accessible language input and supports (e.g.,
Aslan-Bagci, 2025). With its emphasis on
foundational aspects, Paul’s model provides
implications for first and second-language
literacy research and instruction (Paul et al.,
2013).

The QSH asserts that teachers need
to provide systematic, intensive instruction
on decoding and comprehension components
of reading. For d/Dhh children, this requires
ongoing instruction of the English language,
especially its structures, phonology,
morphology, and syntax—and as indicated
by Marschark’s QDH, in prior knowledge,
metacognition, and analogical reasoning
skills. Differentiation may be necessary to
fit instruction to the individual profiles of
students. Educators are also encouraged
to adapt evidence-based code skills, using
visual representations such as Visual
Phonics and Cued Speech. Similar to L1-
TH, the QSH promotes and recognizes the
importance of early and meaning language
access. However, although any type of first
language competency has benefits, the QSH
asserts that d/Dhh children still need to be
proficient in the language of print to achieve
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reading proficiency.

Criticisms

Despite its applicability and validity,
there have been several criticisms of the
QSH. Most of the criticisms concern
the relative inattention to the diverse
demographics of d/Dhh children and
adolescents (see related discussions in Anita
et al., 2020; Marschark, 2007; Marschark
& Hauser, 2012). Considering d/Dhh
individuals’ wide variations in language
(modality, first or second, etc.), ethnicity,
socioeconomic status, and other sociocultural
variables, the QSH has been viewed as a
“monolithic” “one-size-fits-all” model with
minimal understanding of the complex
intersectional factors.

Although the QSH acknowledges the
influences of diverse sociocultural variables,
the strong version tends to downplay
research on d/Deaf students who sign and
use a sign phonology, fingerspelling, and
visual-orthographic processing to access and
understand English texts. Neurocognitive
reading research findings, including the
works of Marschark and Mayberry, have
demonstrated that some skilled readers can
bypass the articulatory-auditory loop entirely
via visual processes. This seems to indicate
that these skilled readers can connect English
text directly to meaning rather than using
English phonological processes. In general,
the QSH is still valid for the majority of d/
Dhh children and adolescents; however, it
might be more accurate to recommend a
weak version of the QSH and encourage
additional research on individual differences
in d/Dhh children and adolescents (see
related discussion in Paul, 2026).

Marschark’s QDH
Strengths

The present authors agree that one
of the major strengths of Marschark’s QDH
is the promotion and validation of diverse
cognitive profiles of d/Dhh children and
adolescents. The QDH highlights a salient
finding of neurocognitive research, namely
that visual processing affects the perception,
organization, and retrieval of information
and the use of strategies (e.g., Marschark
& Knoors, 2012). By hlghhghtmg diverse
structures and processing in short-term
[working] and long-term memory, the QDH
views the reading difficulties of students

as a mismatch between their cognitive
architecture and the instructional strategies
of teachers. Keeping in mind that d/Dhh
students are not simply “visual learners,” the
QDH recommends visually-oriented reading
instructional models tailored to the specific
cognitive profile of d/Dhh students (e.g., see
related discussions in Marschark & Hauser,
2008; Marschark et al., 2017).

It seems that the QDH claims to
pertain to the entire audiological spectrum
of d/Deaf and hard of hearing individuals.
Regardless of the degree of hearing loss, it is
argued, for example, that most d/Dhh learners
do not access phonology in a similar manner
as “hearing” students. By emphasizing
distinct cognitive profiles, the QDH asserts
that predominant-signing d/Deaf readers can
bypass English phonological processing via
the use of visual-orthographic and conceptual
strategies. In addition, Marschark and
colleagues contends that teachers need to
focus on enhancing language comprehension
and develop efficient metacognitive
strategies, especially for the acquisition
and use of prior knowledge and analogical
reasoning (Marschark et al., 2009).

Criticisms

In our view, similar to the QSH, the
QDH can be criticized for its “generalized”
deaf cognitive profile, which seems to lack
explanations for variations among different
subgroups such as hard of hearing students,
students who acquire severe to profound
hearing loss later in their school career,
and students who have received cochlear
implants at an early age and exhibit sustained
use of the implants. It is even possible to
interpret part of Mayberry’s work (e.g.,
Mayberry, 2002) that a number of cognitive
differences actually disappear when both
language proficiency and early language
exposure are controlled statistically. In
fact, the purported cognitive organization
may actually be a reflection of the diverse
educational experiences and language
inequities, and the “cognitive differences”
may be mitigated with intensive and
extensive early intervention and amplification
(e.g., see related discussion in Hall et al., 2017).

It is possible that the QDH tends to
overemphasize “qualitative differences,”
which may discourage educators from
considering the use of extant theories’
implications for evidence-based strategies.
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In essence, a number of d/Dhh students,
perhaps the overwhelming majority, can
benefit from these strategies, including

their visual alternatives, as promoted by the
QSH. In this sense, the QDH does not seem
to offer specific foundational strategies for
emergent d/Dhh readers. The QDH also
seems to discount the possibility that some d/
Dhh children can achieve reading proficiency
with intensive intervention of “mainstream”
strategies and improved auditory access.

Mayberry’s L1-TH
Strengths

The L1-TH highlights the importance
of developing language competence at an
carly age, that is, during infancy and early
childhood. The early acquisition of a primary
language provides the neurocognitive
foundations for the subsequent development
of language, disciplines dependent on
language, and for our purposes, reading
(Mayberry, 2007). This early acquisition also
facilitates the learning of a second language
and even reading in that language. The
strong version of L1-TH asserts that early
exposure to an accessible first language is the
predominant factor for the development of
English reading comprehension skills.

The L1-TH is purported to provide
an explanation for the disparities in reading
achievement levels across d/Dhh children
and adolescents. There is some evidence
that d/Deaf children with early exposure to
L1, either spoken or signed, reach a higher
English comprehension level in language
and literacy than children with delayed L1
acquisition (Mayberry & Kluender, 2018).
According to L1-TH, d/Dhh children’s
difficulties in learning L2, such as English,
are not due to any transfer interference from
L1, but are a result of inadequacies from a
late learning period of L1 (Mayberry, 2007).
This predominant focus on early language
learning experiences has provided the fodder
and support for bilingual-bimodal strategies
and programs.

Criticisms

There have been several criticisms
levy against the L1-TH, particularly with
respect to the development of English
reading skills. Perhaps, the most salient
criticism, in our view, is the overreliance
on issues related to language development.
Of course, language is critical for reading;

however, the acquisition of reading skills
requires more than just proficiency in
language (e.g., see discussion in Paul et al.,
2013). It is our understanding that L1-TH
does not address specific suggestions for
accessing print, such as the foundational
skills, and there is no mention of specific
reading strategies. Similar to the criticisms
levy against the QSH and the QDH, the
L1-TH hypothesis does not account for

the success of individuals with delayed

L1 exposure, who manage to achieve a
reasonable amount of success in reading
English. It is difficult to assess the “strong”
benefits of L1-TH due to its confoundedness
with other sociocultural variables, including
the contributions of early intervention and
early amplification.

The Integration of the Hypotheses

As mentioned previously, it is
counterproductive to treat the hypotheses
discussed in this commentary as an “either-
or” phenomenon. With respect to the
discussion of strengths and criticisms, it
can be seen that none of the hypotheses is
completely right or completely wrong. There
has been no empirical research that has
completely “proven” or “disproven” any of
the three hypotheses. Clearly, more research
is needed; there are no absolutes in scientific
or systematic inquiry, all hypotheses need
to be refined as a result of an improved
understanding of the phenomenon under
exploration.

One approach to utilizing the
merits of the QSH, QDH, and L1-TH is to
discuss their combined implications for the
understanding and teaching of reading to d/
Dhh students; this is the main focus of the
present commentary. It might also be possible
to analyze other existing articles and connect
them to these hypotheses since we argued
that most of the reading research, especially
on English reading, can be categorized in this
manner. These connections might reinforce
major principles of the hypotheses with
recommendations for reading instructional
practices. As an example, we focus on the
work of Hasanbegovic (2008). Example:
Hasanbegovic’s Paradigmatic-Pragmatic
Speech-Language Method.

Hasanbegovic (2008) proposed a
Paradigmatic-Pragmatic Speech-Language
Method (P-P S-L M), which connects the
mechanics of language development and
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communication. Hasanbegovic asserts

that the paradigmatic component is the
construction of the internal language

system (orthographic and morphosyntactic
structure), while the pragmatic component is
the activation of schematic knowledge and
context. Without a stable connection between
these two constructs, there is no functional
literacy.

With respect to Paul’s QSH, the
paradigmatic aspect emphasizes instruction
in structures of language, whereas the
pragmatic component emphasizes functional
communication discourse. In one sense, it
can be argued that the P-P S-L M supports
the foundational tenets of the QSH,
particularly via the use of targeted instruction
on language and communication variables.
It can be argued that universal pathways are
tenable, providing that instruction is intensive
and focused.

The P-P S-L M also recognizes the
tenets of the QDH, particularly the diverse,
distinct cognitive pathways for developing
literacy. That is, the P-P S-L M endorses
“multimodal visual encoding” via the use of
various visual components such as graphics
and signs. This multimodal visual encoding
can address both paradigmatic and pragmatic
issues. In essence, the P-P S-L M promotes
the idea of alternative instructional strategies
and means such as visual-semantic networks
for the development of reading.

Finally, the P-P S-L M endorses
the importance of early and meaningful
access to language experiences as advocated
by the L1-TH. It is critical to develop
foundational structures in the paradigmatic
component (i.e., language structures) and in
the pragmatic component (communication).
Similar to the L1-TH, the P-P S-L M
recognizes the need to mitigate the negative
risks of delayed language development.
While not a panacea, adequate language
acquisition is necessary for the subsequent
development of reading.

Conclusion: What Now, What Next,
Where To?

Summary

A number of d/Dhh children and
adolescents still struggle to achieve age-
or grade-level proficiency in English
reading comprehension. To provide a

better understanding of the development
and teaching of reading, the present
commentary highlighted the tenets,
strengths, and criticisms of three distinct
theoretical frameworks: Paul’s Qualitative
Similarity Hypothesis (QSH), Marschark’s
Qualitative Difference Hypothesis (QDH),
and Mayberry’s L1-Timing Hypothesis
(L1-TH). This presentation is not an “either-
or” phenomenon; rather, important points
can be gleaned from all three hypotheses.
Hasanbegovic’s Paradigmatic-Pragmatic-
Speech-Language Method was presented as
an example.

Based on the notion of developmental
similarity, the QSH advocates systematic,
intensive differentiated instruction in
foundational components such as language
structures, particularly the language of print,
and higher-order comprehension skills such
as prior knowledge and metacognition.
Visual representations of core components
are permissible. There is no need for a
separate reading curriculum.

The QDH recommends that reading
instruction be tailored to the specific
diverse cognitive profiles of students. The
focus should be on higher-level cognitive
and metacognitive strategies such as prior
knowledge, metacognition, and analogical
reasoning. Educators need to assess the
language proficiencies of students to ensure
that their instruction is accessible and
enriching.

The L1-TH highlights the
importance of early language experiences
and proficiency. This is necessary for the
development of adequate neurocognitive
foundations and even for the acquisition of
second-language literacy. This hypothesis
supports bilingual-bimodal educational approaches.

Recommendations for Further Research
As mentioned, none of the three
frameworks is completely right or completely
wrong. All need further investigation.
Recommendations are as follows.

Paul’s QSH

* Examine in more detail how visual
representations (e.g., Visual Phonics,
Cued/Language Speech) can support
decoding skills across diverse d/Dhh
profiles.

* Analyze further how d/Dhh readers can
acquire English structures without the
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use of an adequate articulatory-auditory
feedback system.

* Explore how the QSH can address
individual differences and intersectional
factors (ethnicity, SES, language
modality).

Marschark’s QDH
Identify cognitive profiles that pertain to
specific subgroups (e.g., hard of hearing,
late-deafened, early cochlear implant
users).

* Provide detailed information on visual-
orthographic and conceptual processing
mechanisms that account for students’
ability to bypass English phonological
processing.

* Develop and validate foundational
reading instructional strategies
specifically designed for emergent d/Dhh
readers.

Mayberry s L1-TH
Disentangle early L1 timing effects from
confounding variables such as early
intervention quality, family background,
and amplification technology.

* Provide additional details on how specific
mechanisms enable individuals with
delayed L1 exposure to achieve high
reading proficiency in either L1 or L2,
specifically English.

* Analyze in detail how early L1
neurocognitive structures facilitate L2
English decoding and comprehension
skills.

Research findings, based on the above
recommendations, should provide additional
evidence-based strategies for educators
and new lines of investigation for scholars
and theorists. Equally as important, further
dialogue and debate should result in the
enhancement and improvement of reading
skills for d/Deaf and hard of hearing children
and adolescents.
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