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This paper challenges the traditional dichotomy
between disability and giftedness by exploring the potential for sensory loss to act
as a catalyst for exceptional abilities in other domains. Drawing on the concept of
crossmodal plasticity - the brain’s remarkable ability to reorganize and compensate
for sensory deprivation - the paper argues that individuals who experience
sensory loss, particularly at an early age, may develop heightened abilities in their
remaining senses, surpassing typical levels of functioning. This argument stems
from the understanding that when one sensory pathway is compromised, the
brain reallocates neural resources to strengthen other sensory modalities. This
compensatory mechanism, often observed in individuals with blindness or deafness,
can lead to enhanced perceptual abilities in areas such as auditory processing, tactile
sensitivity, or spatial navigation. The paper proposes a teleological framework
for understanding giftedness in this context, suggesting that exceptional abilities
arising from sensory loss serve a compensatory function, enabling individuals to
navigate the world effectively despite their impairments. This perspective challenges
the notion of giftedness as solely an innate trait, highlighting the significant role
of environmental factors and neural adaptation in shaping human potential. By
presenting evidence from existing research on crossmodal plasticity and anecdotal
examples of individuals with sensory impairments who have developed extraordinary
abilities, the paper encourages a more nuanced and inclusive understanding of
human potential. Ultimately, the paper calls for further research to fully explore the
implications of crossmodal plasticity for understanding the complex relationship
between disability and giftedness, advocating for a strengths-based approach that
recognizes and nurtures the unique talents of all individuals, regardless of perceived
limitations.
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Research Problem

The research problem this paper tackles is the limited and often dichoto-

mous understanding of the relationship between disability and giftedness.

The paper challenges the traditional view that sees these two concepts as

separate and distinct, arguing instead for a more nuanced perspective that
recognizes their potential interconnectedness.

Specifically, the paper explores the following:

How crossmodal plasticity challenges the disability/giftedness dichotomy:
By highlighting the brain’s ability to compensate for sensory loss by
enhancing other senses, the paper questions the assumption that disability
inherently limits potential.

The possibility of disability acting as a catalyst for giftedness: The paper
explores whether the experience of disability, particularly sensory loss,
can actually drive the development of exceptional abilities in other areas.
The implications of a teleological framework for understanding giftedness:
By suggesting that giftedness might serve a compensatory function, the
paper challenges traditional views of giftedness as solely innate and
independent of environmental factors.

In essence, the paper aims to broaden our understanding of both disability

and giftedness by exploring their potential interplay and challenging us to
reconsider the very definitions of these concepts.

Research Purpose

The research purpose of this paper is to explore and illuminate the poten-

tial for disability, particularly sensory loss, to act as a catalyst for the develop-
ment of giftedness through the mechanism of crossmodal plasticity.

1.

The paper aims to achieve this by:

Challenging the traditional dichotomy between disability and giftedness: By
presenting evidence of crossmodal plasticity and its role in enhancing other
senses following sensory loss, the paper seeks to dismantle the perception
of disability as solely a limitation and giftedness as solely an innate trait.

. Examining the order and nature of events in crossmodal plasticity: By

analyzing how sensory loss often precedes the development of exceptional
abilities in other areas, the paper aims to establish a potential causal link
between disability and giftedness, suggesting that the former might be a
necessary precursor to the latter in certain contexts.

. Proposing a teleological framework for understanding giftedness: By

suggesting that giftedness, particularly as manifested through crossmodal
plasticity, serves a compensatory function, the paper aims to offer a new
perspective on the nature and purpose of exceptional abilities.
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Ultimately, the paper seeks to contribute to a more nuanced and inclusive
understanding of human potential, recognizing the complex interplay between
ability and disability, and challenging us to reconsider our definitions of both.

Research Significance

The significance of this research lies in its potential to transform our under-
standing of the relationship between disability and giftedness, with far-reaching
implications for both theory and practice [Subotnik, et al. 2011; Wai, & Lovett
2021; Foley Nicpon, et al. 2010; Ellis-Schwabe, & Conroy 1983]. By presenting
a framework that views disability, particularly sensory loss, as a catalyst for the
development of exceptional abilities, the paper challenges the entrenched di-
chotomy between these two concepts [Foley Nicpon, et al. 2010].

This alternative perspective not only questions the assumption that dis-
ability inherently limits potential, but also suggests that the experience of dis-
ability may, in fact, be a necessary precursor to the emergence of giftedness in
certain domains.

This paper holds significance on several levels:

Theoretically:

o Challenges traditional paradigms: It disrupts the binary understanding of
disability and giftedness, prompting a paradigm shift towards recognizing
their potential interdependence. This challenges existing theories of
human potential and encourages a more holistic view of ability.

o Introduces a new framework: By proposing a teleological framework
for understanding giftedness - that it can arise as a compensatory
mechanism - the paper offers a fresh perspective on the development and
purpose of exceptional abilities.

Practically:

e Promotes inclusivity: By highlighting the potential within disability, the
paper encourages a more inclusive understanding of human diversity and
challenges societal biases against individuals with disabilities.

o Impacts educational and therapeutic approaches: Understanding the link
between sensory loss and heightened abilities can inform educational
strategies for students with sensory impairments, focusing on their
strengths and leveraging crossmodal plasticity for learning. It can also
influence therapeutic interventions, emphasizing compensatory skill
development.

Overall:

e Advances knowledge: The paper contributes to a deeper understanding
of brain plasticity and its role in shaping human potential, opening new
avenues for research in neuroscience, education, and disability studies.
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e Promotes social change: By challenging deeply ingrained perceptions
of disability and giftedness, the paper has the potential to foster greater
empathy, understanding, and appreciation for the diverse spectrum of
human abilities.

This paper’s exploration of crossmodal plasticity and its implications for
understanding the disability-giftedness nexus holds significant theoretical,
practical, and social implications, making it a valuable contribution to multiple
fields.

The paper begins by challenging the traditional dichotomy between dis-
ability and giftedness, which often portrays these concepts as mutually exclu-
sive [Subotnik, et al. 2011; Wai, & Lovett 2021].

Research Question

The central research question this paper grapples with is:

Can disability, particularly the loss of a sensory modality, act as a catalyst
for the development of giftedness in other domains through the mechanism
of crossmodal plasticity?

This overarching question encompasses several sub-questions explored
throughout the paper:

o How does crossmodal plasticity challenge the traditional dichotomy
between disability and giftedness?

o Does the experience of disability, specifically sensory loss, precede and
potentially necessitate the emergence of exceptional abilities in other
areas?

o Does viewing giftedness through a teleological lens, as a compensatory
mechanism for disability, offer a more comprehensive understanding of its
nature and purpose?

By investigating these questions, the paper aims to unravel the complex
relationship between disability and giftedness, ultimately challenging readers
to reconsider their understanding of human potential.

Research Hypothesis

While the paper doesn’t explicitly state a formal hypothesis, we can infer
it from the central argument and research questions. The implied research
hypothesis is:

Individuals who experience sensory loss at an early age will demonstrate a
higher likelihood of developing exceptional abilities in other sensory modali-
ties, specifically those that compensate for the impaired sense, compared to
individuals without sensory loss.
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This hypothesis suggests a directional relationship where disability, par-
ticularly sensory loss, acts as a catalyst for the development of specific gifted-
ness through crossmodal plasticity.

The paper further implies that this relationship might be explained by the
brain’s adaptive capacity:

o Compensatory Development: The brain reallocates resources to enhance
remaining senses in response to the loss of one, leading to heightened
abilities in those areas.

o Teleological Function: Giftedness, in this context, serves a compensatory
function, enabling individuals to navigate the world effectively despite
their sensory impairment.

While the paper doesn’t present quantitative data to test this hypothesis
directly, it builds a compelling argument based on existing evidence of
crossmodal plasticity and anecdotal examples of exceptional abilities in
individuals with sensory impairments. The exploration of this hypothesis
holds significant implications for our understanding of the relationship
between disability and giftedness, challenging the prevailing view that they
are mutually exclusive. Importantly, the paper acknowledges the need for
further empirical research to substantiate the proposed relationship.

Background

The traditional educational landscape has often maintained a strict divide
between students with disabilities and those identified as «gifted,» with little
consideration for the potential overlap or interplay between these two popu-
lations [Foley Nicpon, et al. 2010]. However, a growing body of research sug-
gests that the experience of disability, particularly sensory impairment, can
serve as a catalyst for the development of exceptional cognitive abilities. This
phenomenon, known as «twice-exceptionality» (2e individuals), challenges
the simplistic dichotomy between disability and giftedness, revealing a more
nuanced relationship between the two [Ellis-Schwabe, & Conroy 1983].

At the heart of this perspective is the remarkable neuroplasticity of the hu-
man brain, which allows it to adapt to sensory loss through a process called
crossmodal plasticity [Foley Nicpon, et al. 2010]. When an individual loses the
ability to perceive one sensory modality, such as vision or hearing, the brain
can reorganize its functions, channeling resources to enhance the remaining
senses. This heightened sensory perception can, in turn, unlock exceptional
cognitive abilities in other domains, such as enhanced memory, spatial rea-
soning, or creative thinking.

Researchers have documented numerous cases where individuals with
sensory impairments demonstrate extraordinary skills and talents that may
be considered «gifted.» For example, studies have found that blind individu-
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als often exhibit superior auditory perception, allowing them to develop ex-
ceptional musical abilities or enhanced navigation skills [Foley Nicpon, et al.
2010]. Similarly, the occipital cortex of early blind individuals has been shown
to demonstrate increased responsiveness to non-visual stimuli, suggesting
the brain’s remarkable capacity to adapt and repurpose its resources. This
neuroplastic process, known as crossmodal plasticity, highlights the dynamic
and interconnected nature of the human brain, challenging the notion that
disability and giftedness are mutually exclusive.

In the realm of gifted education, the concept of twice-exceptionality has
garnered significant attention, focusing on individuals who exhibit both gift-
edness and a learning disability [van Viersen, et al. 2016]. This intersection of
exceptionalities poses challenges in identification and support, as traditional
assessments may overlook giftedness in students with disabilities and vice
versa [Atmaca, & Baloglu 2022].

The complexity of twice-exceptionality lies in the dynamic nature of both
giftedness and disability, which can vary within individuals and across dif-
ferent contexts [Ronksley-Pavia 2015]. Understanding this dynamic interplay
is crucial for educators and psychologists to provide appropriate interven-
tions that cater to the unique needs of twice-exceptional learners. Research
has highlighted the importance of recognizing the cognitive and psychosocial
characteristics of gifted students with disabilities, as their giftedness may
be obscured by average academic performance [Assouline, et al. 2010]. This
discrepancy between potential and achievement underscores the necessity
of comprehensive assessments that consider both strengths and weaknesses
simultaneously [Maddocks 2018].

Failure to acknowledge the coexistence of giftedness and learning disabili-
ties may result in missed opportunities to nurture the talents of these indi-
viduals [Ronksley-Pavia, et al. 2018]. Moreover, the stigma associated with
disabilities and giftedness can perpetuate negative stereotypes and hinder
the development of twice-exceptional children [Ronksley-Pavia, et al. 2018].
Identifying and supporting twice-exceptional students require a nuanced un-
derstanding of their unique needs and challenges [Townend, & Brown 2016].

These individuals often face a delicate balance between their exceptional
abilities and areas of difficulty, necessitating tailored interventions that ad-
dress both aspects of their profile [Szymanski, & Corn 1989].

Moreover, the association between giftedness and neurodevelopmental
disorders further complicates the landscape of twice-exceptionality, empha-
sizing the need for specialized approaches to cater to the diverse needs of
these individuals [Kontakou, et al. 2022]. Educators and psychologists play
a pivotal role in facilitating the holistic development of twice- exceptional
learners by providing personalized support that nurtures their strengths
while addressing their challenges [Ronksley-Pavia 2020]. The assessment of
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twice-exceptional students involves navigating the complexities of identify-
ing giftedness in individuals with disabilities and vice versa [Mather, & Sch-
neider 2023]. The masking effect, where giftedness conceals disabilities and
vice versa, underscores the importance of using comprehensive evaluation
tools that capture the full spectrum of students’ abilities [Mather, & Schneider
2023]. By adopting a holistic approach to assessment that considers cogni-
tive, academic, and psychosocial factors, educators can gain a more accurate
understanding of the unique profiles of twice-exceptional learners [Maddocks
2018]. This comprehensive evaluation is essential for developing targeted in-
terventions that optimize the potential of these individuals and support their
holistic development [Henderson, & Jarvis 2016].

The literature on twice-exceptionality underscores the intricate inter-
play between giftedness and disabilities, emphasizing the need for tailored
support that addresses the diverse needs of these individuals. By recogniz-
ing the dynamic nature of both exceptionalities and employing comprehen-
sive assessment strategies, educators and psychologists can create inclusive
learning environments that nurture the talents of twice-exceptional learners.
Understanding the complexities of twice-exceptionality is essential for pro-
moting the holistic development of these individuals and empowering them to
thrive academically and socially.

The field of gifted education has increasingly acknowledged the phenom-
enon of twice-exceptionality, which challenges the oversimplified dichotomy
between disability and giftedness (Lee & Ritchotte, 2017). Indeed, research
has demonstrated that sensory impairments can unlock exceptional cognitive
abilities through the brain’s remarkable neuroplasticity [Chamberlin, et al.
2007; Hua, et al. 2014; Lee, & Ritchotte 2017; Foley Nicpon et al., 2010]. This
cross-modal plasticity highlights the dynamic and interconnected nature of
the human brain, expanding our conception of how disability and giftedness
can coexist.

The assessment and support of twice-exceptional learners, however, re-
main complex and multifaceted. Identifying giftedness in students with disa-
bilities, or vice versa, requires a comprehensive evaluation that considers cog-
nitive, academic, and psychosocial factors [Foley Nicpon, et al. 2010]. Failure
to acknowledge this coexistence can result in missed opportunities to nurture
the talents of these individuals, who often face a delicate balance between
their exceptional abilities and areas of difficulty.

Comprehensive assessment approaches, such as routines-based assess-
ment and play-based assessment, can provide critical insights into the unique
profiles of twice-exceptional students [Reis, et al. 2014; Chamberlin et al.,
2007]. These practices allow educators to observe children in their natural
environments, gathering valuable information about their strengths, needs,
and family priorities. By blending recommended assessment techniques from
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gifted education and special education, researchers have proposed a more
holistic approach to identifying and supporting twice-exceptional learners,
particularly in the crucial preschool years.

Overview

Gifted and talented individuals have long been a subject of fascination and
study, with researchers seeking to understand the complex interplay of ge-
netic, environmental, and developmental factors that contribute to the emer-
gence of extraordinary abilities [Noel, & Edmunds 2006] (The development of
giftedness and talent across the life span., 2009). Recent work has suggested
that the experience of disability, far from being a hindrance, may in fact serve
as a catalyst for the development of exceptional cognitive capacities [Noel,
& Edmunds 2006; Gomez-Leén 2020]. One potential mechanism underlying
this phenomenon is the phenomenon of crossmodal plasticity, wherein the
brain’s functional reorganization in response to sensory deprivation leads
to enhanced performance in spared modalities [Subotnik, et al. 2011]. Ad-
ditionally, the unique temporal processing abilities of some gifted individu-
als, particularly those with atypical developmental trajectories, may provide
a framework for understanding the emergence of exceptional skills [Gomez-
Leon 2020].

For instance, children with sensory disabilities, such as visual or audi-
tory impairments, have been shown to exhibit heightened abilities in other
domains, such as auditory or tactile perception, respectively [Gémez-Ledén
2020]. This is thought to occur due to the brain’s remarkable capacity for
reorganization, allowing unimpaired sensory modalities to expand their
cortical representation and processing resources to compensate for the
loss of input in the affected domain [Ellis-Schwabe, & Conroy 1983; Sub-
otnik, et al. 2011; Gémez-Ledn 2020]. Similarly, individuals with dyslexia
have been found to demonstrate enhanced visuospatial and creative abili-
ties, potentially stemming from a distinct temporal processing profile that
allows for the parallel processing of information and the integration of
disparate elements into novel conceptual frameworks [Armstrong 2016;
Gémez-Leon 2020].

The complex interplay between disability and giftedness has been the sub-
ject of extensive research, with studies suggesting that the experience of over-
coming challenges can foster the development of unique cognitive strengths
and abilities [Ellis-Schwabe, & Conroy 1983]. For example, children with At-
tention Deficit Hyperactivity Disorder (ADHD) have been shown to exhibit
heightened creativity and divergent thinking, as their atypical neurological
profiles may facilitate the rapid generation of novel ideas and the ability to
make unexpected connections [Hua, et al. 2014].
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Furthermore, the concept of «twice-exceptional» individuals, who are
both gifted and have a disability, has gained increasing recognition in the
field of special education [Hua, et al. 2014]. These individuals often pos-
sess a distinct set of cognitive and emotional characteristics that require
specialized educational approaches to nurture their full potential [Hua, et
al. 2014]. Inquiry-based instruction within a community of practice has
been identified as a promising approach for developing the talents of gift-
ed - ADHD college students, as it allows for the integration of their unique
strengths and the mitigation of their perceived deficits [Hua, et al. 2014;
Armstrong 2016].

Creativity, in particular, has been an area of interest in the study of the re-
lationship between disability and giftedness. Gifted children, including those
with various exceptionalities, have been found to exhibit heightened creative
abilities, which may be rooted in the structural and functional configurations
of their neural systems [Gomez-Ledn 2020]. This neurological foundation,
coupled with the right environmental conditions, can foster the optimal de-
velopment of creative capacities.

The genetic expression of gifted children, when interacting with support-
ive environments, can give rise to the cognitive and emotional variables that
underlie creative potential. Adequate understanding of these physiological,
cognitive, and emotional factors is crucial for nurturing creativity during the
formative early childhood years, as exposure to favorable or unfavorable envi-
ronments can have profound intellectual, social, and emotional consequences.

Recent research has suggested that inquiry-based instruction within an
authentic community of practice can play a vital role in fostering talent devel-
opment for gifted-ADHD undergraduate students. These twice-exceptional in-
dividuals often possess a unique set of strengths and challenges, and special-
ized educational approaches that integrate their capabilities while mitigating
perceived deficits are essential. The experience of overcoming challenges as-
sociated with disabilities can, in fact, serve as a catalyst for the emergence
of exceptional cognitive abilities, as seen in individuals with sensory impair-
ments, dyslexia, and ADHD.

One potential mechanism underlying this phenomenon is the process of
crossmodal plasticity, wherein the brain’s functional reorganization in re-
sponse to sensory deprivation leads to enhanced performance in spared
modalities [Ellis-Schwabe, & Conroy 1983; Gémez-Le6on 2020]. For instance,
children with visual or auditory impairments have demonstrated heightened
abilities in other domains, such as auditory or tactile perception, as the brain
allocates more resources to the unaffected senses. Similarly, the unique tem-
poral processing abilities of individuals with dyslexia may contribute to their
observed strengths in visuospatial and creative domains. Researchers have
found that the experience of navigating and overcoming the challenges associ-
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ated with various disabilities, rather than serving as a hindrance, can in fact
catalyze the development of exceptional cognitive capacities.

This complex interplay between disability and giftedness has been the
subject of extensive research, with studies suggesting that the process of ad-
aptation and resilience in the face of adversity can foster the emergence of
unique cognitive strengths and abilities. For example, the atypical neurologi-
cal profiles of children with Attention Deficit Hyperactivity Disorder (ADHD)
have been linked to heightened creativity and divergent thinking, as their cog-
nitive processing styles may facilitate the rapid generation of novel ideas and
the ability to make unexpected connections [Hua, et al. 2014].

Similarly, the concept of «twice-exceptional» individuals, who are both gift-
ed and have a disability, has gained increasing recognition in the field of spe-
cial education. These individuals often possess a distinct set of cognitive and
emotional characteristics that require specialized educational approaches to
nurture their full potential.

Time As a Framework

Time has several aspects that could be extremely enlightening that we will
consider adopting. Those aspects or dimensions are Order, Onset, Duration,
and Velocity. Order refers to arrangement of things relative to one another.
Onset relates to how and when something begins. Duration concerns how
long something occurs. Velocity refers to the rate at which time is perceived
to travel.

Let us begin with the temporal aspect of order that characterizes the re-
lation between gifts (g) and disabilities (d) as either one of “precedence” or
“concurrence”. In other words, one and only one of the following situations
may be the case: g before d, g after d, or g and d come to be simultaneously.

Time is traditionally thought to be linear. Relations according to a linear
view of time include before/after, earlier/later, and so forth. In relating g to
d according to time, unless we allow for time to be circular, it would be im-
possible for both g and d to precede one another, as well as permit g and d
to both come after one another. Nevertheless, a relation in which either both
“g before d” and “d before g” OR “g after d” and “d after g” occur represents a
simultaneous situation in which they come to exist at the same time referred
to as concurrent. Conversely, nonconcurrent relations specify which of either
comes before or after the other. We will consider an argument I present that
supports precedence of gifts later in our discussion.

In addition to the aspect of sequence that imposes order, let us suppose
another aspect of time was adopted for viewing the relation between gifts
and disabilities referred to as causality. This perspective views the relation
between gifts and disabilities as though one causes the other. What is most
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intriguing about this frame is that the causal dimensional/relational perspec-
tive entails or “subsumes” that of order of the “temporal”.

That is, to say, | know that whatever is a cause of an effect necessarily pre-
cedes it. However, one must beware not to succumb to logically fallacious con-
clusions.

One such fallacy is “post hoc, ergo, propter hoc”, which says, “after this,
therefore, because of this”. The fallacy warns that order itself does not imply
causality, which means that it is false to conclude that “whatever precedes an
event is necessarily its cause”. The view on the relation between gifts and dis-
abilities being causal implies that at least one of following is correct: g causes
d, d causes g, each one causes the other, or neither does. Under causality as a
framework, the relation d causes g and g causes d will be presented with my
argument through a hypothetical case in support of it as a relation.

Argument from time as a framework for gifts and disabilities

In adopting time to characterize the relationship that exists between gifts
and disabilities, we are initially limiting ourselves to conceding inclusively
either “precedence” or “concurrence”. That is, to say, one exceptionality pre-
cedes the other or they both come to be simultaneously. We now argue from
the perspective of precedence as a constraint and continue until an inconsist-
ency is encountered. Along with Lovett’'s statement, let us also assume that
disability can exist isolated. Why? Because there is or has been someone with
confirmed disability without validated gifts, the existence of at least one such
individual implies isolation is possible for disability.

A potential explanation for the inability to validate gifts is either (a) an
individual only has a disability, (b) someone who has a disability with a
coexisting gift may not be able to manifest their gift in the presence of the
disability, or (c) measurement instruments are unable to pick it up because
of the disability. Without the existence of a gift, the manifestation of a gift,
or the sensitivity of a measurement instrument to pick up gifts that ex-
ist, the person may only effectively be considered disabled. This means not
all of those with disability possess gifts, or if some do possess them, then
obtaining evidence is not possible. Under our assumptions, if all the gifted
have, can, or will qualify as having some form of disability (i.e., 2e individu-
als), but not all those with disability have, can, or will have gifts (i.e., just
disability), then one can reasonably conclude that disability precedes gift
development!
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An Evolutionary Failsafe for Gifts and Disabilities

As to why disability would be established prior to gifts, we may never
know for certain.

Nonetheless, with time as our grounding framework, we can use basic
principles of logic to reason our way through an argument. The main require-
ment for the process is to avoid inconsistency. One approach that we will use
is to begin reasoning assuming the opposite of what we wish to claim, viz,,
that disability precedes gifts. As long as we do not contradict what was stated
in previous remarks, we have not violated consistency.

So, let us suppose a time in the past in which disability before gifted-
ness was not the norm among humans. This supposition forces us to con-
template a possible scenario in which the natural selection of humans who
experienced disability before gifts occurs. Natural selection may be defined
as the differential survival and propagation of a certain subset(s) of living
organisms occurring over generations because members of the subset(s)
have particular phenotypic variation absent from the rest of the population
[Darwin 1859]. Phenotype refers to observable characteristics that are a
consequence of interactive effects between one’s genetics and their envi-
ronment [Darwin 1859]. So, the process of natural selection happens over a
lengthy period of time at the end of which only generations of descendants
from the original subset(s) of the population with the right phenotypic char-
acteristics remain. Moreover, considering the remaining people whose phe-
notypes were naturally “selected” survived while those without it did not, it
can be inferred that having certain characteristics unequivocally confers an
evolutionary advantage.

Concerning natural selection, although use of phenotype brings to mind
traits such as complexion, height, and fast or slow twitch muscle fiber pre-
dominance, things like the ability to taste bitter or having hyperacusis are con-
sidered phenotypes as well. Furthermore, we must include constructs such as
intelligence, which paves the way for both disability as well as giftedness to
qualify as phenotypic traits. The only requirement for the phenotype is that it
be an observable characteristic that results from a combination of genotype
and environment according to the definition provided. Nevertheless, my own
interpretation and rewording of the definition would replace the restrictive-
sounding “observable” that is used since some may incorrectly interpret it to
be alimitation set for sensory perception by use of the eyes. Because there are
additional faculties of sound, taste, touch, and smell,  would use “perceptible”
to convey sensory modality irrelevance.

[t is my understanding that although a genetic mutation occurs or it does
not, the process of natural selection in favor of that mutation occurs over time
because of the conferral of some form of evolutionary advantage in possessing
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phenotypic consequences. Thus, even without knowing what that advantage is
or how it came about at this point, the author suspects that a switch to disability
preceding gifts likewise confers a phylontogenetic edge. The sequence of events
involved in the evolutionary development of a species or taxonomic group of
organisms is the definition of phylogeny [Gittleman 2025]. Additionally, on-
togenesis refers to “the process of an individual organism growing organically;
a purely biological unfolding of events involved in an organism changing gradu-
ally from a simple to a more complex level” [Vocabulary 2025]. Thus, by phy-
lontogenetic edge, the author refers to the sequence that aides in the biological
unfolding of events responsible for the existence and growth of an organism from
simple to more complex in the evolutionary development of a species by either
facilitating, protecting, or otherwise providing a specific benefit.

The key aspect of the benefit from my interpretation of the definition of
portmanteau deserving emphasis is that of sequence. I think of evolution not as
isolated events, but in terms of a sequence of events. For example, along the hu-
man evolutionary timeline, bipedalism - our ability to walk upright on two feet
- occurred and has remained our method of locomotion. The evidence abounds
not only for the existence of our having relied on four limbs to move as a method
of locomotion but also for such method evolutionarily preceding bipedalism.
Just look at infants as they grow and transition into various subsequent stages
developmentally. So, given quadrupedalism as an event preceded bipedalism
as an event in our evolutionary timeline, prior to the bipedalism event that oc-
curred, either (1) no preference existed for either mode of human automobility
and we just happened to be quadrupedal, or (2) at some point we used two hind
limbs first then subsequently switched to all four limbs for locomotion. There is
a problem with these alternatives, however.

Firstly, if alternative (2) were the case, then assuming evolution, going
from bipedalism to quadrupedalism conferred an evolutionary advantage and
our being bipedal now subsequent to quadrupedalism would mean we took
a step backwards to before being bipedal. In the case of an absence of prefer-
ence, there are a few indicators that would validate the claim. For one, no pref-
erence would entail finding evidence of both biped- and quadrupedal locomo-
tion in humans not just as children, but in adulthood as well. Also, there would
be a closer proportion in each category than presently exists. Furthermore,
the existence of no preference would suggest that both quadru- and bipedal
alternatives might have arisen as variations of being locomotive, which itself
was an alternative to either not being designed for locomotion or able to move
out of the water (only inside) or locomotion without the use of limbs to move
outside of an aquatic environment.

I would argue in favor of not being designed or able to move outside of
water but only inside aquatic environments with two or four limbs, as do the
sea animals that swim.
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Moreover, with the exception of seals, perhaps, since sea-swimming crea-
tures with only two fins would appear to be at an anatomical disadvantage in at-
tempting to surface and ambulate, it would be evolutionarily consistent to have
quadrupedal species evolve from the ocean prior to bipedalism occurring. In
support of my hypothesis is the discovery of the walking epaulette shark [Goto,
et.al. 1999]. This shark has four limb fins, the anterior two of which are unusual
in their placement allowing for it to surface and walk. Other than snakes who
have mastered it, locomotion without limbs would seem to be disadvantageous.
Regardless, it is not that bipedalism as an event occurred in isolation; it is that
the sequence of events switched from the alternative order or developed anew
and remained that matters. Likewise, I argue that the switch to disability pre-
ceding gifts is not simply an isolated event; it is a sequence shift.

Instead of being gifted as an event preceding having disabilities as an
event, or no precedence whatsoever, switching to experiencing a disability as
an event preceding having a gift as an event is a change in the sequence of
events! Now that we understand and have adopted the sequence of events
framework for discussing evolution, let us consider how the switch to dis-
ability preceding gifts might be considered a benefit. This resequencing may
confer an evolutionary advantage by promoting resilience and adaptability
[Rothschild, & Woods 2012; Reynolds 2012].

Literature Review on Crossmodal Plasticity and Disability
as Preceding Gift

The concept of «disability as preceding gift» has been explored in various
scholarly contexts, including disability studies and neuroscience research on
crossmodal plasticity [DeGrazia 2015; DePauw 2000].

Crossmodal plasticity refers to the brain’s ability to reorganize and adapt
its functions when one sensory modality is impaired, allowing other senses to
compensate and even enhance their capabilities [Dickinson, et al. 2000].

Crossmodal plasticity, a phenomenon where the brain adapts to sensory
deprivation by repurposing areas of the brain for processing information
from other senses, has been a subject of extensive research in neuroscience
[Frasnelli, et al. 2011]. This process involves the rewiring of neural circuits
to compensate for the loss of input from one sensory modality, leading to
enhanced processing in remaining sensory modalities [Saenz, et al. 2008].
Studies have proposed various mechanisms underlying crossmodal plasticity,
including the growth of new axons, altered synaptic pruning during develop-
ment, and unmasking of latent crossmodal connections in the mature brain
[Saenz, et al. 2008]. These mechanisms highlight the brain’s remarkable abil-
ity to reorganize and adapt in response to sensory changes, demonstrating
the dynamic nature of neural plasticity.
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Research on individuals with sensory loss, such as blindness, has provided
valuable insights into the functional reorganization of the brain in the absence
of visual input [Collignon, et al. 2013]. Studies have shown that blind individu-
als exhibit crossmodal plasticity, where regions of the occipital cortex typi-
cally involved in visual processing are recruited for auditory and tactile func-
tions [Collignon, et al. 2013]. This recruitment of visual areas for processing
non-visual information underscores the brain’s capacity for adaptive changes
in response to sensory deprivation, highlighting the role of crossmodal plas-
ticity in optimizing sensory processing in the absence of visual input.

Furthermore, investigations into the neuroplastic changes in blind individu-
als have revealed the centralization of brain functions beyond the traditional
sensory cortices [Ortiz-Teran, et al. 2016]. This centralization involves the re-
organization of multimodal integration regions to support adaptive sensory-
motor and auditory functions in the absence of vision [Ortiz-Teran, et al. 2016].
Such findings emphasize the extensive reach of crossmodal plasticity in reshap-
ing neural networks beyond modality-specific areas, highlighting the brain’s
ability to adapt and optimize sensory processing through reorganization.

Studies have also explored the role of multisensory integration in promot-
ing neuroplastic changes in response to sensory experiences [Yu, et al. 2010].
Neurons have been shown to retain sensitivity to cross-modal experiences
beyond the typical developmental period, indicating the ongoing potential for
multisensory neuroplasticity throughout life [Yu, et al. 2010]. This sustained
sensitivity to cross-modal inputs underscores the continuous adaptability of
the brain in integrating information from different sensory modalities, con-
tributing to enhanced perceptual capabilities and neural efficiency.

Moreover, research on sensory-driven neuroplasticity has highlighted the
importance of sensory stimulation in influencing brain function and behav-
ior, particularly in the context of occupational therapy interventions [Lane, &
Schaaf 2010]. Sensory input has been identified as a key factor in shaping brain
function and promoting adaptive changes in neural circuits, underscoring the
therapeutic potential of sensory-based interventions in facilitating neuroplasti-
city [Lane, & Schaaf 2010]. These findings emphasize the critical role of sensory
experiences in driving neuroplastic changes and optimizing brain function in
various contexts, including rehabilitation and cognitive enhancement.

In conclusion, the literature on crossmodal plasticity provides compelling
evidence of the brain’s remarkable capacity for adaptation and reorganization
in response to sensory changes. Studies investigating sensory deprivation,
multisensory integration, and neuroplasticity have shed light on the mecha-
nisms underlying crossmodal plasticity and its implications for brain function
and behavior. By elucidating the dynamic nature of neural plasticity and the
role of sensory experiences in shaping brain function, research in this field
offers valuable insights into the potential for optimizing sensory processing
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and promoting adaptive changes in neural circuits. The concept of “disability
as preceding gift” emerges as an intriguing perspective that aligns with the
principles of crossmodal plasticity, suggesting that the resequencing of events
from “gift preceding disability” to “disability preceding gift” may confer evolu-
tionary advantages by fostering resilience and adaptability [Voss, et al. 2017;
Dresp-Langley 2022; Mateos-Aparicio, & Rodriguez-Moreno 2019; Markham,
& Greenough 2004].

Crossmodal Plasticity and Disability as Evolutionary Advantage

The concept of crossmodal plasticity, where the brain adapts and reassigns
functions from one sensory modality to another, is especially relevant in this
context [DeGrazia 2015]. When an individual experiences disability, whether
congenital or acquired, the brain demonstrates remarkable flexibility in com-
pensating for the loss or impairment of one sensory pathway by enhancing
the function of the remaining senses. This adaptive neuroplasticity not only
improves the individual’s ability to navigate their environment, but also ap-
pears to confer broader evolutionary advantages [Bonsteel 2012].

The author is reminded of people who lost their vision at an early age:
by adolescence and even into adulthood, their remaining faculties had sig-
nificantly improved. In particular, their hearing had become so highly refined
and developed that it was considered to be far superior to that of the sighted.
Such superior hearing ability apparently had allowed for these individuals
to negotiate their new lives quite successfully. Despite not being as well off as
they were with sight, because these people fared far better with enhanced
senses than without for obvious reasons, it appears that the enhancements
accommodate for the recognized deficits due to the loss of vision. While not
entirely incorrect, [ would argue that to say these individuals adapt would be
to miss the forest for the trees. Instead of merely adapting, a more accurate
claim would be that these people experienced compensation.

There are many accounts in the scientific literature of visually impaired
people experiencing similar compensatory sensory changes. Evidence sug-
gests that the compensatory enhancement phenomenon is a result of some-
thing known as crossmodal plasticity.

Crossmodal plasticity refers to the alterations that occur involving the
reduction of input from one sensory organ, resulting in the increased usage
of another [Kral, & Sharma 2023]. Although such a compensatory sense-
heightening alteration may be an evolutionary mechanism that probably oc-
curs to boost the individual’s chance of survival, there are limitations. As with
all things, limitations as to how much compensatory enhancement can be
achieved for certain functional sensory aspects exist, and in exchange for the
enhancements permanent impairments will indeed affect other aspects.
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While there is no way to accurately quantify how much influence blind-
ness has on crossmodal compensation, the level of superior compensatory
hearing that develops if compared to seeing peer controls would undoubt-
edly be considered auditory giftedness. Even though the process of cross-
modal plasticity does occur to some degree in those who experience the
loss of at least one sensory modality (e.g., vision in this case), the extent to
which the increased usage of the other sense organ develops varies from
one nongenetically identical person to the next. In addition to innate genetic
differences as a possible explanation for variation, since the extent to which
an individual’s hearing develops is inextricably linked with the hearing abil-
ity that develops in response to the absence or loss of vision, the other as-
pect that could comprise part of an equation accounting for variation is the
sensory modality loss itself. That is, the extent to which the hearing ability
develops (i.e., giftedness) may be correlated with the extent to which the
lost vision experienced detrimentally impacts the individual. For instance, if
someone who loses their vision primarily relied on it so that in its absence
there is an enormous void to fill, then the hearing that develops must make
up for the loss by developing to an extreme level. Though possible does not
imply actual, from a logical standpoint it does at the very least allow us to
assume it to be the case.

The author hypothesizes based on the evidence for crossmodal plasticity
that since the extent to which an ability develops appears to be inseparable
from the development of the ability itself, which is eerily similar to my ar-
gument concerning how conditions that result in disability are inseparable
from the disability itself, there is at least one example in which the loss of
sensory modality creates the experience of disability in response to which oc-
curs crossmodal plasticity resulting in alternate sensory organ enhancement
to a level that would be considered gifted. Furthermore, it is in the absence
of one sensory faculty that developing another of the remaining senses helps
someone: by allowing them to resume daily activities, affording them the best
chances at survival.

Given the evidence for crossmodal plasticity and the varying degrees to
which it can manifest with respect to sensory compensation [Sela 2014; Mat-
tioni, et al. 2022; Auer, et al. 2007; Sharma, & Kyong 2020], it becomes plau-
sible that the shift from disability to gift in terms of the sequence of events
could be considered a benefit [Mattioni, et al. 2022; Auer, et al. 2007; Sharma,
& Kyong, 2020]. This is because the disability experienced due to the loss of
one sense modality is not merely counterbalanced but exceeded through the
heightened development of another modality, thus affording those with such
disabilities more capacity to manage their lives effectively.

As pointed out, visually impaired individuals exhibit markedly superior
hearing abilities compared to their sighted peers [Kilian, et al. 2022; Levy-
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Tzedek, et al. 2014; Karcher, et al. 2012; Sorgini, et al. 2018]; this exemplifies
how the onset of disability can lead to the emergence of gifts.

The crossmodal development of gifted hearing is not only compensation
for the loss of vision but also an evolutionary strategy for survivability [Sela
2014; Tanguay, et al. 2020]. As discussed, the extent of this heightened audi-
tory ability is linked to the degree of impact the loss of vision has on the indi-
vidual [Frenzel, et al. 2012]. For those who relied heavily on their visual sense,
the auditory enhancement may develop to an extraordinary level, essentially
gifting them with capabilities beyond the norm [Tanguay, et al. 2020; Sharma,
& Kyong 2020; Mattioni, et al. 2022].

This phenomenon of crossmodal plasticity illustrates how disability and
giftedness are not mutually exclusive but can in fact be two sides of the same
coin. The reduction in input from one sensory modality triggers compensa-
tory changes in the brain, reallocating resources to enhance the remaining
senses. This is a testament to the remarkable adaptability and resilience of
the human brain.

While vision loss undoubtedly presents significant challenges, it can para-
doxically unlock heightened abilities in other areas. The author has correctly
pointed out that individuals who lose their vision at an early age often devel-
op superior auditory processing capabilities, to the point where their hearing
can be considered «gifted.» This extraordinary enhancement is a direct result
of crossmodal plasticity, whereby the brain compensates for the reduction in
visual input by reallocating resources to boost the remaining senses [Sharma,
& Kyong 2020; Tanguay, et al. 2020; Mattioni, et al. 2022; Auer, et al. 2007].

The extent of this auditory compensation appears to be closely linked with
the individual’s prior reliance on vision [Auer, et al. 2007; Tanguay, et al. 2020;
Mattioni, et al. 2022]. Those who heavily depended on their visual sense be-
fore losing it often experience the most dramatic improvements in hearing, as
their brain strives to fill the void left by the absence of sight. This suggests that
disability and giftedness can be two sides of the same coin - the very changes
that create functional limitations in one area can simultaneously unlock ex-
ceptional abilities in another [Tanguay, et al. 2020; Sharma, & Kyong 2020;
Mattioni, et al. 2022].

Crossmodal development of gifted hearing is not only compensatory, but
it also occurs when disability precedes the gift. When the events of disability
and gifts occur in this order from a perspective of the aspect of order utilizing
time as a framework the person seems to benefit. Considering the example
of crossmodal plasticity given what happens in the order it occurs, there is
no basis to suggest gifts could precede disability. In particular, if gifts were to
precede disability, then the following questions would need to be answered:
(1) How would it initiate without a prior loss of sense perception? (2) Which
sense would be compensatorily enhanced if all were still present? and (3)
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How would it know to what extent to develop without the disabling loss of at
least one sense preceding? Unless these questions all can be answered, then
gifts are unlikely to precede.

The importance of the compensation that occurs in crossmodal plastic-
ity is paramount. Interestingly, according to the Oxford English Dictionary, by
definition “compensate” means give or get something in recognition of loss,
suffering, or injury; to make up for or offset a disability with development in
another dimension or direction [Oxford English Dictionary, 2025]. Not only
does one definition describe what we argued occurs, but the other definition
has the word “disability” included! As a phenomenon, either interpretation of
the term “compensate” entails some sort of need or purpose being fulfilled.
Whether it be to make up for or offset or recognize in exchange for loss, when
a phenomenon is appreciated in terms of a need they satisfy or a purpose they
are to ultimately serve, the framework from which it is appreciated is referred
to as teleological [Carroll 2023].

In adopting a teleological co- or sub-framework on gifts that views them
by their very nature as being compensatory phenomena, then in the absence
of any preexisting deficits that result in disability, there would be nothing for
which the development of gifts could be said to compensate! Therefore, the
development of whatever probabilistically contingent defects one is to have
causing the experience of disability - both deterministic (i.e., 100% likely) and
stochastic (i.e., 100% possible) - must take precedence to any gifts. Moreover,
this sequence affords the best opportunity for self-corrective efforts, which
occurs through the development of gifts that are compensatory.

Conclusion

This exploration of crossmodal plasticity reveals a compelling narrative of
human potential that transcends the traditional dichotomy between disability
and giftedness. By recognizing the brain’s remarkable capacity for adaptation,
we can begin to appreciate how the experience of disability, particularly sen-
sory loss, can serve as an unexpected catalyst for the development of excep-
tional abilities.

The evidence presented suggests that crossmodal plasticity is not merely
about compensation but can also be a pathway to extraordinary talent. When
one sense is compromised, the brain redistributes its resources, often leading to a
heightened acuity in other sensory domains. This compensatory mechanism, we
argue, can result in abilities that surpass typical levels of functioning, blurring the
lines between what we conventionally label as “disability” and “giftedness”.

This perspective challenges us to reconsider our understanding of human
potential as a spectrum of diverse abilities, where strengths and limitations
are often intricately intertwined. By embracing a more inclusive view, we can
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move beyond simplistic categorizations and appreciate the unique tapestry of
human capabilities. Furthermore, recognizing the potential within disability
can empower individuals, educators, and therapists to cultivate a strengths-
based approach that fosters the development of exceptional talents, regard-
less of perceived limitations.

Further research is needed to explore the full implications of crossmodal
plasticity for understanding the complex relationship between disability and
giftedness. However, this exploration offers a promising starting point for
challenging assumptions, sparking new questions, and ultimately fostering a
more inclusive and empowering vision of human potential.
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Jla Lllyu JI. Keppoaa. IHBanigHicTh SIK KaTaji3aTop 06JapoBaHOCTi: J0-
CJiAKeHHs KPOCMOAAJ/IbHOI IJIACTUYHOCTI Ta TeJieo/IOTiYHa OCHOBA AJIsl PO-
3yMiHHSI BUHSITKOBMX KOTHITUBHMX 3/i6HOCTel

[Is1 cTaTTS CTAaBUTD MiJl CYMHIB TPaJUIiHHY JUXOTOMII0 MixK iHBaJIi/IHIiCTIO Ta
006/1apOBaHICTIO, JOCTIKYI0YH MOTEHIiaJl CEHCOPHOI BTPATH K KaTaJjizaTopa
BUHATKOBHUX 3/li6HOCTel B iHIIUX cPepax. CIUpaOYMCh Ha KOHIEMNIil0 KPOCMO-
JaJIbHOI IJIACTUYHOCTI — 4yZ0BOI 3/JaTHOCTI MO3KY peopraHi3oByBaTHCA Ta KOM-
NIeHCYBaTH CEHCOPHY JleNPUBALLil0 — ¥ CTAaTTi CTBEP/RKYETbCH, 110 JIIOAH, AKi Bij-
YYBaKTb CEHCOPHY BTPATY, 0COBJUBO B pAaHHBOMY Billi, MOXKYTb PO3BUHYTH IIiJI-
BUIIIeH] 3/1i6HOCTI B pellITi OpraHiB 4yTTs, IepEeBUIIYIOUH TUMOBI PiBHI PyHKIliO-
HyBaHH4. llell apryMeHT BUIIJIMBAE 3 PO3YMiHHS TOTO, 1110 KOJIU OJUH CEHCOPHUH
ILJIAX TMOPYIIeHUH, MO30K Nepepo3No/iase HeNPOHHI pecypcH JJisi TOCUJIeHHs
IHIIMX CEHCOPHUX MOAAJIbHOCTEN. llell KoMIIeHcaTOpHUI MeXaHi3M, SKUU 4acTo
CTOCTepiraeTbca y JitofeH 3i cainoTo abo MyXoTol, MOXe NPU3BeCTH 0 1Oo-
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KpallleHHs NepLUenTUBHUX 3/1i6HOCTEHN y TaKUX chepax, ik 06pob6Ka CJIyxoBoi iH-
dopmarii, TakTUIBHA YYTAUBICTh 260 MPOCTOPOBA HaBiralis. Y craTTi nponoHy-
€ThCS TEJIEOJIOTiYHA OCHOBA /1J1s1 PO3YMiHHS 06[lapOBaHOCTi B LIbOMY KOHTEKCTI,
MPUMYCKAIOYH, 110 BUHSATKOBI 3Ai6HOCTI, 1[0 BUHUKAIOTh BHACIiJOK CEHCOPHOI
BTPaTH, BUKOHYIOTh KOMIIEHCATOPHY QYHKIiI0, J03BOJISTIOUH JIIOJAM ePEKTUBHO
OpiEHTyBaTHCA y CBiTi, He3BaXkalOuU Ha ixHi nopyuieHHs. Lig nepcnekTuBa cTa-
BUTH MiJl CYMHIB ysIBJIEHHS NP0 06/]JapOBaHICTh K BUKJIIOUHO BPO/PKEHY PUCY,
MiJIKPeC/I0I0YYA 3HaYHY POJIb YMHHUKIB HaBKOJIMUIHBOIO CepefiOBUILA Ta He-
WpoHHOI azsanTanii y ¢opMyBaHHi jto/icbKoro notexniany. [Ipegcrasisitoyu ao-
Ka3¥ iCHYIYHUX AOC/IP)KEeHb KPOCMOAAJIbHO]I IJIACTUYHOCTI Ta OKpeMi IpUKJIaLU
JIIoJied i3 CEHCOPHUMM MOPYIIEHHSIMHY, SKi PO3BUHYJIM HaJ;3BUYalHI 3i6HOCTI,
CTaTTs 3a0X04y€e Oi/NbIl HIOAHCOBAaHE Ta iHKJIIO3UBHE PO3YyMiHHS JIIOACHKOTO
noTeHLjaMy. 3pelTo, CTATTS 3aKJMKAE /10 MOAAJbUINX J0CTi/PKEHD, 1106 T0-
BHOL|IHHO JOCJIAUTH HACJAIAKA KPOCMOJAJIBHOI MJIACTUYHOCTI AJid PO3yMiHHA
CKJIaJTHOT'0 B3aEMO3B’sI3Ky Mi>K iHBaJIiIHICTIO Ta 06/1TapOBaHICTIO, BUCTYIIAKOYHU 32
iZIXi/], 3aCHOBaHWM Ha CUJIBHUX CTOPOHAX, IKUH BU3HAE Ta PO3BUBAE YHIKa/IbHI
TaJIaHTH BCiX JIIO/Iel, He3aJIeXKHO BiJ| yIBHUX 06MEXKeHb.

Kato4osi cno8a: iHkA03u8He po3yMiHHS 1H00CbK020 nomeHyiay, Ko2HimueHi
30i6HoCcmi, iHBaidHicmb, 060aposaHicmb, KpOCMOJANbHA NAACMUYHICMYb, KOM-
neHcamopHull MexaHizMm, meseos02iyHa cmpykmypa, YUHHUKU HABKOAUWHBLO20
cepedosuuya.
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