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Abstract

In psychiatry, mental dysfunction is typically framed in relation to models that seek to be continuous with physiology or
evolutionary biology and that compare individual fitness to a broader functional norm. Proponents of the neurodiversity
movement, however, challenge the pathologization of minority cognitive styles and argue that we should reframe
neurocognitive diversity as a normal and healthy manifestation of biodiversity. Neurodiversity proponents have thus
far drawn on social-relational models of disability to challenge the medical model of disability, but they have not
developed an alternative functional analysis to replace conceptions of neurological dysfunction or impairment. Here
I clarify and defend the neurodiversity perspective by drawing on ecological functional models that take relational
contributions to collectives, and group functioning, into account alongside individual functionality. Using the example
of autism as well as recent developments in the study of cognitive diversity, I apply these models to human mental
functioning and argue that what I call the ecological model has greater utility for research and practice than the leading

psychiatric functional analyses of mental functioning.
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The concept of mental disorder is generally divided
into two components. The first is dysfunction or impair-
ment, which is described as the “objective scientific
component,” whereas the second is “a normative,
socially negotiated component,” which are the harmful
consequences of the dysfunction (Murphy, 2006, p. 11).
For instance, the influential definition given in the fifth
edition of the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-5) describes the harm component
as a “clinically significant disturbance” associated with
disability or distress; in turn, the harm must be taken
to stem from “a dysfunction in the [underlying] psycho-
logical, biological, or developmental processes” (Ameri-
can Psychiatric Association, 2013, p. 20). More broadly,
this two-component definition is reflected both in the
leading theoretical models (Boorse, 1975; Wakefield,
1992a) and in the most frequently used clinical defini-
tions of mental disorder dating back to the third edition
of the Diagnostic and Statistical Manual of Mental Dis-
orders (American Psychiatric Association, 1980). From
what is arguably the orthodox point of view then—and
although each take differs on details—every disability
considered to be a mental disorder is taken to be a case

of socially mediated harm stemming from objective
dysfunction or impairment (American Psychiatric Asso-
ciation, 2013; Bolton, 2008; Boorse, 2014; Wakefield,
1992a).

Nonetheless, in recent decades the pathologization
of many psychiatric, cognitive, and learning disabilities
has been increasingly challenged by the rise of the
neurodiversity movement. The neurodiversity move-
ment is primarily a social-justice movement aiming to
end what proponents see as the default pathologization
of neurodivergence (i.e., divergence from normal mental
functioning) and to instead promote the acceptance and
accommodation of human neurodiversity (Armstrong,
2015; Blume, 1998; Chapman, 2019b; Singer, 1999).
Instead of being conceived as medical pathologies, a
range of disabilities—including autism, attention-deficit
hyperactivity disorder, dyspraxia, and bipolar disorder—
have been reconceptualized as manifestations of
humanity’s “natural variation” (Jaarsma & Welin, 2012)
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or “dispositional diversity” (Milton, 2017). From this
perspective, these cognitive styles are integral to dif-
ferent kinds of selfhood (Chapman, 2019b; Walker,
2014). Neurodiversity proponents (Pellicano & Stears,
2011) thus prefer identity-first language (e.g., “autistic
person”) rather than person-first language (e.g., “indi-
vidual with autism”) to emphasize how one’s neurocog-
nitive style is integral to one’s selfhood—a terminological
preference I shall adhere to throughout the current
article.

Although views among neurodiversity proponents
vary, perhaps the core theoretical underpinning of the
movement comes from using social-relational models
of disability. These models take at least a significant
amount of neurodivergent disablement and distress to
be primarily caused by social barriers and ableist norms
more centrally than by the cognitive traits associated
with a given disability (Chapman, 2019b). Ari Ne’eman,
an autistic self-advocate who has been highly influential
in the movement, stated that “none of this is meant to
deny the very real fact” of disability (Ne’eman, 2010,
para. 5; see also Kapp, Gillespie-Lynch, Sherman, &
Hutman, 2013). However, reframing disablement pri-
marily as a political issue and emphasizing neurodiver-
gent strengths alongside deficits challenges the default
pathologization of neurodivergent disability. There is
now a growing strand of research based on this refram-
ing that analyzes the extent to which many of the harms
associated with disabilities might be more primarily
explained by looking at external rather than internal fac-
tors (Chapman, 2019b; Jaarsma & Welin, 2012; Robertson,
2010; Wakefield, Wasserman, & Conrad, 2020). Although
how far social-relational models can be applied is still
disputed, even critics have conceded that at least some
currently pathologized disabilities may be better con-
ceived of as nonpathological (Jaarsma & Welin, 2012;
Wakefield et al., 2020).

However, even if the social-relational model analysis
is convincingly applied to the harm component of a
given disability, the purported objectivity of the dys-
function component is still left relatively intact. This is
because the social-relational model analysis in no way
denies that any given trait is dysfunctional or impaired:!
It claims only that the dysfunction or impairment is
often not the key cause of most harm and disablement.
Moreover, although neurodiversity proponents have
questioned the objectivity of cognitive pathologization
(Armstrong, 2015; Baron-Cohen, 2017; Chapman, 2019b;
Milton, 2017), they have not clarified an alternative
functional analysis that accounts for the claim that
neurodivergence is often a manifestation of healthy
“natural variation.” This has left neurodiversity propo-
nents open to the charge of relativism (Grinker, 2015)
or of being antiscience (Costandi, 2019). For instance,

the neuroscientist and critic of neurodiversity Moheb
Costandi recently stated that the neurodiversity per-
spective is “at odds with scientific understanding”
(Costandi, 2019, para. 22). Likewise, philosopher of
medicine Christopher Boorse dismissed refusals “to
pathologize the pathological on political grounds”
(Boorse, 2014, p. 687).

Here I suggest that neurodiversity proponents have,
in fact, laid the grounds for an alternative functional
analysis even if they have not yet clarified this analysis
in enough detail. Indeed, whereas orthodox models of
mental dysfunction are highly individualistic and seek
to be consistent with physiology (Boorse, 1975) or evo-
lutionary biology (Wakefield, 1992a), neurodiversity
proponents have more often emphasized the need to
adopt an ecological perspective (Armstrong, 2015;
Blume, 1998; Singer, 1999). For instance, Judy Singer,
the autistic self-advocate who coined the term neuro-
diversity as a sociology student in the late 1990s,
focused on how neurodivergent individuals can fill an
“ecological niche” (Singer, 1999, p. 66) in society
because of their different ways of processing. Likewise,
for Harvey Blume, a journalist who heavily influenced
the movement by being the first to articulate the concept
in writing, “neurodiversity may be every bit as crucial
for the human race as biodiversity is for life in general”
(Blume, 1998, para. 4). Or, as Thomas Armstrong, who
later helped expand the concept to learning and cogni-
tive disabilities, predicted: “Embracing the concept of
neurodiversity would bring the study of mental health
disorders in line with movements that have already
taken place over the past 50 years around biodiversity
and cultural diversity” (Armstrong, 2015, p. 350).

Although there may be a variety of fruitful ways of
developing the ecological emphasis (e.g., as a method-
ological tool for studying cultural evolution or as a
rhetorical tool for disability advocacy), here I argue that
it allows us to not only challenge but also pose a viable
alternative to the purportedly objectivist evolutionary
Jfunctional analysis underlying psychiatric pathologiza-
tion. More specifically, here I propose an ecological
model of mental functioning as an alternative to the
leading physiological and evolutionary models. This
model is based on systems functioning rather than fit-
ness and selection, and it takes relational and collective
functioning into account alongside individual function-
ing. To the extent that the ecological model is convinc-
ing, it will provide an alternative functional analysis
that allows a much broader range of neurodivergent
functions than orthodox models.

Although I hope to influence psychological research
and practice, it is worth noting that I write here as a
philosopher of science interested in clarifying the fun-
damentals of the concept of neurodiversity—especially
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how the neurodiversity movement seeks to bring about
a “paradigm shift” (Chapman, 2019b; Walker, 2014) in
how we conceive of psychological disability. This seems
important to get right because, although it is true that
the neurodiversity movement is primarily a social-
justice movement, it must also have a viable theoretical
underpinning to successfully bring about a scientific
paradigm shift. Given that my concern is with returning
to and clarifying the fundamentals, I begin by focusing
on the two leading theoretical models of mental dys-
function: Christopher Boorse’s biostatistical theory and
Jerome Wakefield’s harmful dysfunction analysis. These
are the models that are typically taken to underpin the
validity of the definitions of mental disorder found in
the DSM and other manuals. By combining the neuro-
diversity perspective with existing critiques of the
orthodox view, I argue that both of these models
encounter conceptual, epistemic, and practical issues
regarding their limitation to individual fitness that
diminish their utility and make the claims to objectivity
hard to sustain. I then clarify the conceptual founda-
tions of the ecological model and argue that it provides
some leeway with the problems I associate with the
evolutionary models. Drawing on the example of
autism as well as research on the benefits of cognitive
diversity in groups, I argue that an ecological perspec-
tive has greater utility for both research and clinical
practice. To the extent this turns out to be convincing,
the neurodiversity movement will have offered an alter-
native for both components of mental disorder as tra-
ditionally conceived—thus establishing the basis for a
paradigm shift in the sciences of psychological ability
and disability.

Boorse’s Biostatistical Theory

Boorse’s biostatistical theory was first developed in the
1970s in response to concerns regarding the scientific
status of our health and disease concepts, which had
been criticized within the antipsychiatry movement and
more broadly. Since then, this model has proven to be
one of the most robust and influential objectivist analy-
ses of mental functioning (Boorse, 1975, 1977, 1997,
2014). Although Boorse acknowledged that psychiatric
practice is value-laden, he distinguished between social
norms and physiological-fitness norms to defend the
objectivity of his analysis. According to Boorse, health
is defined in terms of physiologically normal species
fitness levels. By contrast, a dysfunction or “pathological
condition is a state of statistically species-subnormal
biological part-function, relative to sex and age” (Boorse,
2014, p. 684). If Boorse’s model is viable, then determin-
ing function or dysfunction is an “objective matter, to
be read off the biological facts of nature without need
of value judgements” (Boorse, 1997, p. 4).

To account for the above depiction, Boorse made
two key moves. First, he adopted a goal-oriented sys-
tems definition of functions, whereby the proper func-
tion of any biological part is defined in light of the
typical causal contribution it makes toward the goals
of the biological system. Goals refer to the disposition
of biological systems to adjust behavior to survive and
reproduce (i.e., the elements of Darwinian fitness)
rather than to intentionally held goals (Boorse, 2002,
pp. 68-69). For an organism, the function of any given
subsystem (e.g., mental faculties, organs) is therefore
defined by its “causal contributions” (Boorse, 2002)
toward its organismic goals of survival and reproduc-
tion. The function of the heart, for instance, is to pump
blood because this is the role it plays in overall organ-
ismic fitness.

Second, to delineate function from dysfunction,
Boorse proposed that the line between function and
dysfunction should be determined through recourse to
a biostatistical fitness average across the appropriate
reference class. From Boorse’s perspective, the appro-
priate reference class from which to determine the
norm should consist of all members of the same spe-
cies, age, and sex. This is because he deems each to
be “a natural class of organisms of uniform functional
design” (Boorse, 1996, p. 7). Dysfunction of any given
organ, or subsystems of the organ (e.g., modules in the
brain), and hence medical pathology, is thereby deter-
mined in terms of interreference with statistically nor-
mal functioning for the reference class. For instance, if
autistic individuals have a social-processing ability
below the species norm or have failed to meet age-
specific developmental milestones, and to the extent
that such factors are important for individual fitness,
then these processing abilities will be taken to be objec-
tively dysfunctional.

The purported benefit of this model is that by focus-
ing on fitness it can distinguish physiological norms
from social norms, making its analysis objective. None-
theless, many issues have been noted with Boorse’s
concept of the reference class that may undermine the
claim to objectivity. Most notably, Boorse’s sole reliance
on species, age, and sex to form the reference class
may lead to the undue pathologization of minorities.
For instance, minority sexualities, or communities that
have adapted to local environments, might be unduly
pathologized in Boorse’s account (Cooper, 2002;
Kingma, 2007). This problem also applies to neurologi-
cal and cognitive variation, which seems much more
varied than Boorse’s model has room to acknowledge
(Amundson, 2000; Chapman, 2019b, 2020a). In practice,
an additional concern is that adhering to such a model
may lead to viewing minority neurotypes through an
overly negative lens, which might also lead to social facts
(such as low IQ as a result of inadequate education)
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being unduly reified as being natural (Dinishak, 2016).
Overall, getting the reference class right is vital because
it determines who is counted as healthy or pathological,
yet it is not clear how statistical models can objectively
verify the appropriate reference class given the com-
plexity and variation in human functioning (Cooper,
2002; Kingma, 2007).

From another angle, Boorse’s individualism has also
been problematized (Delehanty, 2019; Valles, 2018).
According to Boorse, the function and dysfunction of
a mechanism can be determined only in relation to
individual fitness goals. This limitation to individual
goals is important to consider because, as evolutionary
psychiatrist Randolph Nesse put it, “whether a condition
is considered a [dysfunction] or not depends on whether
the benefits are considered from the point of view of
the gene, the individual, or the social group” (Nesse,
2001, p. 43). This point precisely mirrors the one raised
by neurodiversity proponents in regard to how neuro-
diversity may be functional as a group trait (Hoffman,
2017), as I return to below. Boorse (1976, pp. 83-84)
did acknowledge that in ecology organisms or groups
can be taken to fulfill ecosystem functions, but he none-
theless argues that among the biological sciences “it is
only the subfield of physiology whose functions seem
relevant to health” because medicine is generally con-
cerned with the functioning of the individual biological
organism (Boorse, 1977, p. 556). Nesse (2001) corrobo-
rated here that it is the “individual who seeks help for
suffering and disability” rather than, for example, the
gene or group (p. 43).

The problem is that medical theory and practice
increasingly look beyond the individual organism. As
Delehanty (2019) pointed out, Boorse’s framework does
not fit well with the rise of population-health science,
wherein “we see an emphasis not on the health of
individuals but on the health of groups or populations”
(p. 6; see also Arah, 2009; Valles, 2018). When it comes
to psychological health specifically, we see a further
move away from individual physiology. For instance,
widely used forms of group therapy and systems ther-
apy focus on the family or social group as the unit of
treatment. Likewise, it is also not unheard of for clini-
cians or researchers to talk of, for example, “collective
trauma” (Wessel & Moulds, 2008), “dysfunctional com-
munities” (Taylor & de la Sablonniere, 2013), or “rela-
tional dysfunctions” (Hoffman, 2017). Physiological
individualism is also rejected in contemporary accounts
of cognitive and psychiatric disability, which increas-
ingly focus on how minds are embedded, scaffolded,
and extended rather than being reducible to individual
neurology (Drayson & Clarke, 2020; Hoffman, 20106).
In line with these contemporary accounts, ecological

approaches to the psychological and behavioral sci-
ences have become increasingly accepted by research-
ers in recent decades (even if these approaches have
not yet been extended to functional analysis; Fuchs,
2017; Oishi & Graham, 2010). Given such develop-
ments, Boorse’s justification for physiological individu-
alism seems increasingly dated, especially when it
comes to conceptualizing mental functioning. A func-
tional analysis that really did fit the context of medicine
would take collectives, and the complex relationship
between society and biology, into account.

Wakefield’s Harmful Dysfunction Analysis

The other leading account of mental dysfunction is
Wakefield’s harmful dysfunction analysis, which was
first developed in the 1990s and purported by propo-
nents to avoid the problems associated with statistical
models (Wakefield, 1992a, 1992b, 2015). For our pur-
poses, the key difference is that Wakefield seeks to be
consistent with evolutionary biology more centrally
than physiology. Given this aim, he adopts the etiologi-
cal definition of functions, whereby the proper function
of a mechanism is defined in reference to natural his-
tory rather than current biostatistical norms. As Boorse
(2014) explained, “on my view, a functional trait must
serve [fitness] in the present, while on Wakefield’s, it
must have served [fitness] in the past and been selected
for that effect” (p. 687). The proper function of any
given biological mechanism will therefore be the effect
for which it was naturally selected. From this perspec-
tive, when it comes to psychiatric or cognitive disability
specifically, dysfunction refers to the “failure of a psy-
chological mechanism to perform” its naturally selected
proper function (Wakefield, 2015, p. 999). For instance,
it may be that “psychotic disorders involve failures of
thought processes to work as designed, anxiety disor-
ders involve failures of anxiety-and-fear-generating
mechanisms,” and so forth (Wakefield, 2015, p. 1000).

To some extent, this model may help to avoid the
concerns about overpathologization noted with the bio-
statistical theory. From Wakefield’s point of view, it may
be that some “conditions that are considered disorders
are in fact naturally selected variants” and hence not in
fact disorders (Wakefield, 2015, p. 1001). This could
include minority communities with idiosyncratic selec-
tion histories. It is notable that some neurodiversity
proponents have stressed the possible evolutionary
basis for certain forms of neurodiversity (e.g., Armstrong,
2015). Moreover, this analysis—or some updated varia-
tion of it (Hoffman, 2017)—may have more room to
conceptualize group dysfunction, by reference to mul-
tilevel selection or relational dysfunction. Indeed, the
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harmful dysfunction analysis has been used to chal-
lenge what Wakefield took to be the undue pathologi-
zation of ordinary sadness or anxiety in the DSM
(Wakefield, 2015). Wakefield et al. (2020) also expressed
sympathy for at least a minimal conception of neuro-
diversity that allows what Wakefield considers to be
mild manifestations of autism to count as natural human
variations.

Nonetheless, there are still problems with this
approach. Cooper (2002) argued that whichever time
frame is adopted for deciding which historical selection
determines the function (e.g., the recent past or the
distant past) will itself be somewhat arbitrary and yet
will also determine what is thereby counted as the
proper function. Another issue is that relying on theo-
rizing about selection history and its relationship to any
given individual behaviors is imprecise at best (Bolton,
2008). When it comes to clinical practice, Murphy and
Woodfolk (2000) argue that attempts to determine what
is a genuine underlying dysfunction or not will rely on
a “cluster of normative concepts, expectable, propor-
tionate, appropriate, and normal, which we suspect
cannot be unpacked without making value judgments”
(p. 246). And when it comes to conceptualizing general
dysfunctions, as Varga (2011) notes, in practice, “just
like Boorse, Wakefield must also identify the evolution-
arily designed response to the environment via recourse
to a statistical norm” (p. 5). This identification is impera-
tive because—in the absence of being able to accurately
verify natural history—theories regarding historical
selection will often be based on the existing population
for its justification (see also Boorse, 2002, p. 101). Given
these epistemological issues, similar concerns to those
associated with Boorse’s model may therefore reemerge,
including the possibility of unduly pathologizing minori-
ties by projecting current societal values into specula-
tion about selection history.

From the neurodiversity perspective, the problem
may be understood as further exasperated by systemic
epistemic ignorance resulting from broader ableist
power structures. Epistemic ignorance about disability
arising from structural ableism has been associated with
a widespread inability to understand the lived experi-
ence of disability and the causes of disablement and a
widespread dismissal of the perspectives and testimo-
nies of disabled individuals (e.g., Barnes, 2016). In line
with this recognition of epistemic ignorance, neurodi-
versity proponents do not just contest that much of the
disablement and distress they face is a product of able-
ist social structures and attitudes; they also contest that
what we even recognize as good or desirable is itself
distorted for the same reason (Rodogno, Krause-Jensen,
& Ashcroft, 2016). Indeed, as autism researcher Laurent
Mottron noted,

Even researchers who study autism can display a
negative bias against people with the condition.
For instance, researchers performing functional
magnetic resonance imaging (fMRI) scans
systematically report changes in the activation of
some brain regions as deficits in the autistic
group—rather than evidence simply of their
alternative, yet sometimes successful, brain
organization. Likewise, variations in cortical
volume have been ascribed to a deficit when they
appear in autism, regardless of whether the cortex
is thicker or thinner than expected. When autistics
outperform others in certain tasks, their strengths
are frequently viewed as compensatory of other
deficits, even when no such deficit has been
demonstrated empirically. (Motton, 2011, p. 33)

Given that application of the etiological account
relies on backward-looking speculation that may be
biased by broader systemic epistemic ignorance, the
propensity for neurodivergent functioning (and flourish-
ing)? may be systematically unrecognized because it falls
outside what is currently considered typical. Although
the significance of propensity has been independently
pointed out in research on biological functions (Bigelow
& Pargetter, 1987), it seems especially important to con-
sider whether we want to minimize the possibility of
unduly pathologizing neurodivergence.

Conceptualizing the Ecological Model

As demonstrated above, the leading physiological and
evolutionary accounts are too individualistic, encounter
multiple conceptual and epistemic problems, and may
reinforce the undue pathologization of minorities. How-
ever, there is no obvious reason not to apply an eco-
logical rather than evolutionary functional framework
to human thinking. Indeed, although it is true that the
human mind is the product of evolution and surely can
be analyzed as such, it is also the product of, and sus-
tained by, socioecological scaffolding and is always
situated in a broader culture (Fuchs, 2017; Oishi &
Graham, 2010). Consequently, whether we adopt an
analysis more in line with individual biology (as the
DSM, Boorse, and Wakefield do) or an analysis more
in line with ecology (as neurodiversity proponents sug-
gest) is not necessarily set by the subject matter. Given
the problems with the evolutionary framings, it seems
especially worth asking whether the neurodiversity
framing might provide a viable alternative, particularly
because this question aims to acknowledges a much
broader range of functioning than the orthodox
accounts and hence purports to avoid the issue of
undue pathologization. In this section I clarify a version
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of this idea by adapting accounts of ecological functions
to apply to mental functions. I then spend the rest of the
article arguing that the ecological model may have
greater utility than the accounts reviewed above.

In ecology, etiological accounts of functioning are
less popular than systems accounts, mainly because
reproduction and selection are less relevant and harder
to conceptualize at the level of the ecosystem. Thus,
systems-based analyses have generally been preferred,
more in line with Boorse’s definition of functions
(Boorse, 2002; Dussault, 2019; Dussault & Bouchard,
2017; Maclaurin & Sterelny, 2008; Nunes-Neto, Moreno,
& El-Hani, 2014). Perhaps the most relevant account
comes from Dussault and Bouchard (2017), who sug-
gest that the function of any given unit of biodiversity
is best defined by its contribution toward a “systems’
ability to thrive and perpetuate themselves in the future”
(p. 1117). Here the emphasis is on how units of biodi-
versity (organisms, species, etc.) contribute to the eco-
system’s “propensity to persist” (p. 1122) in the face of
change. From this point of view, functions are rela-
tional and contextual rather than intrinsic (p. 1118),
which means that no unit can be functional or dysfunc-
tional as such. Moreover, the propensity for an effect
will be intrinsic to the unit, but the function or dysfunc-
tion will always be relational and depend on actual
behavior at a given time.

Turning from ecology to human mental functions,
the emphasis on the propensity to persist fits well with
claims made by neurodiversity proponents in at least
two ways. First, note the following claim from Blume
(1998): “Neurodiversity may be every bit as crucial for
the human race as biodiversity is for life in general.
Who can say what form of wiring will prove best at any
given moment?” (para. 4). The phrases “will prove” and
“at any given moment” indicate a future-oriented per-
spective, moving away from selection history or present
averages toward what is likely to prove adaptive given
our changing environment. For instance, one company
leader (Aspinal, 2020) recently reported that having
autistic employees has helped his company survive dur-
ing the coronavirus lockdown in 2020 despite this not
being the reason why he employed them. This may be
analogous to how genetic diversity is adaptive for the
propensity of the species to persist given the likelihood
of new viruses, regardless of whether the genetic diver-
sity itself was an adaption (i.e., a product of selection).
Second, in an important respect this fits well with the
social-relational model analysis because one way of
putting the core insight of the social-relational model
is that the minority propensity for adaptiveness is often
stifled both through a combination of societal disable-
ment and epistemic oppression. For instance, it has
often been assumed that people with developmental
or cognitive disabilities will be naturally ineducable, and

therefore they are not given access to education. Because
a propensity account can take contingently stifled pro-
pensity resulting from oppression or marginalization
into account, it may have the benefit of moving toward
acknowledging contingently stifled propensity, which
may help to avoid the reification of social facts.

Beyond the forward-looking nature of this account,
equally relevant to propensity is that in ecology func-
tional roles are multilevel and relational rather than
restricted to individuals.? That is, they are attributed
either when some part of the ecosystem plays a role
within biodiversity or ecosystem functioning or when
biodiversity itself, or its component parts, plays a role
(Nunes-Neto et al., 2014). It is worth noting here that
neurodiversity proponents have indicated that we can
similarly understand mental functional propensity on at
least three levels. First, mental traits can contribute to
the persistence propensity of the individual (Robertson,
2010). This is much like what we see in the individualist
accounts but aims to be more sensitive to minority
modes of functioning that fall outside of species norms
by focusing on strengths as well as limitations. Second,
we can also take specific cognitive dispositions to con-
tribute toward what Singer (1999) called an ecological
niche. (Here I focus on what I call “niche contribution,”
rather than the typical “niche construction,” to empha-
size the specific functional roles enabled by disability-
inclusive niche construction: Although Singer’s point
also regarded how the niche construction of environ-
ments either enables or disenables, I do not focus on
the theme of construction here because it is already
covered by the social-relational model of disability.)
This would be when they contribute to a specific role
in the collective, for instance, such as when Blume
(1998) claimed that “cybernetics and computer culture,
for example, may favor a somewhat autistic cast of
mind” (para. 4). Third, we can understand the func-
tional propensity traits as emerging at the group level.
By analogy, genetic diversity in a species is adaptive,
but here the robustness of the species is an emergent
group trait that is not derived from any single member
of the species. Likewise, as Hoffman (2017) has pro-
posed, it may be that there are collective cognitive traits
that are more or less adaptive for the collective, in
relation to the environment, that emerge from the group
rather than being directly traceable to individual mem-
bers. The ecological model allows for any trait to con-
tribute to relational functions or dysfunctions at any
level. Indeed, it may contribute to functions or dysfunc-
tions at all levels, or it may contribute to both functions
and dysfunctions simultaneously.

A tentative definition of function from the neurodi-
versity perspective could thus be as follows: To con-
tribute to a function, a mental trait, cognitive style, or
group must have the propensity to perform an effect
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that contributes either to individual or group persis-
tence, or both. By contrast, dysfunction will occur
whenever there is a relational clash between any of
these levels that hinders the propensity to persist. From
this point of view, it is not only that cognitive traits can
contribute to both individual and collective functions
or dysfunctions but also that groups themselves have
traits that are functional or dysfunctional in relation to
the group or individual persistence. This would be par-
tially analogous to how we talk of malfunctioning at
the ecosystem level. I give some examples to show how
this kind of analysis may help to capture the complexity
of psychological ability and disability in the following
sections.

The Ecological Model and the
Autism Spectrum

In recent decades, many propensity traits that may be
beneficial both for the individual and as niche contribu-
tions have been noted with a variety of psychological
disabilities traditionally framed as merely deficient
(Armstrong, 2010, 2015). However, the most well-
established example is that of autism, which has tradi-
tionally been framed only in terms of deficits but that
is increasingly associated with individual benefits and
may also be reconceptualized through Singer’s concept
of the ecological niche. On the one hand, autistic cog-
nition is associated with a variety of traits that may be
beneficial to the individual. These include capabilities
for hypersystematizing (Baron-Cohen, 2000; Greenberg,
Warrier, Allison, & Baron-Cohen, 2018), hyperattention
to detail (Fitch, Fein, & Eigsti, 2015), intense ability to
focus (Murray, Lesser, & Lawson, 2005), and reduced
susceptibility to framing effects (De Marinto, Harrison,
Knafo, Bird, & Dolan, 2008). In turn, these same traits
may also be a factor in niche contributions for the col-
lective. In his original article on neurodiversity, Blume
(1998) predicted that autism may be particularly well
suited to “computer culture.” Since then, autistic traits
have been associated with the evolution of folk physics
(Badcock, 2009), and it has been found that autistic
individuals, and individuals with autistic traits, are over-
represented in engineering and the sciences (Wheelwright
& Baron-Cohen, 2001). Although this finding does not
apply to all autistic individuals, having a subset of mem-
bers who have a neurological adaptedness to working
with mechanistic pursuits may be considered highly
adaptive not only from the individual but also as a niche
role in the group, insofar as human groups often rely on
technological solutions to solve complex problems.
More strikingly, even some autistic “deficits” may
contribute to functions at the group level despite being
associated with individual disability. For instance,

autistic individuals tend to be less spontaneously
attuned to neurotypical social worlds than neurotypical
individuals are (Chapman, 2019a; Milton, 2012).
Although this can be disabling for autistics, it has also
been associated with increased originality of thought
(Happe & Vital, 2009) and a form of moral agency that
lends itself to being freer from subtle social pressures
(Baron-Cohen, 2011). For instance, Baron-Cohen (2011)
associates the autistic cognitive style with a tendency
toward being “super moral” in terms of following social
rules with less restraint from social pressures. An exam-
ple might be the autistic climate activist Greta Thun-
berg, who hypothesized that her activism has been
successful because of, rather than despite, her autistic
social-cognitive style (Silberman, 2019). Although these
same traits are both beneficial and disabling for her as
an individual, Thunberg’s role as a climate-change
activist is arguably a vital niche from the group perspec-
tive. Depending on the goals of the group, autistic
inability to spontaneously attune to a neurotypical
social world therefore has the propensity to fulfil niche-
functional roles at the group level despite being associ-
ated with disability at the individual level.

It is important to note, however, that not all individu-
als will exhibit the strengths typically associated with
their disability more generally. From the neurodiversity
perspective, concepts such as autism are taken as politi-
cally useful classifications but are not taken to have
biological validity (Chapman, 2020a). Examples of
group-based niche contributions must be taken as rules
of thumb that have some level of arbitrariness rather
than as a hard-and-fast claim about the proper function
of any given group or its members. Still, it is important
to recognize such associations even if they are generali-
ties, especially because they have often been over-
looked given the prevalence of deficit-based models.

This also raises the question of how the social-
ecological analysis would frame the issue of functional-
ity for multiply disabled autistic individuals with high
support needs. For the model to have utility it must be
helpful for neurodivergent individuals who do not have
the cognitive strengths just noted. It should be noted
here that a core part of the neurodiversity perspective
is to view individuals as valuable and deserving of
acceptance and rights regardless of their functional pro-
pensities.* With this caveat, I suggest that the social-
ecological analysis would have greater utility than a
more deficit-based evolutionary framing when it comes
to multiply disabled autistic individuals.

The utility relates to how dysfunction is always
relational in the ecological model. This relational per-
spective provides room for us to acknowledge both
how individual traits contribute to individual disability
and also the societal need to accommodate disabled
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individuals—yet without committing to the further claim
that these individuals, or fundamental parts of their way
of being, are intrinsically pathological. This allows some
flexibility with regard to where intervention toward the
dysfunction is aimed, leaving it open whether the focus
should be more on the individual or the context yet
without the dehumanizing and stigmatizing effects of
pathologizing fundamental aspects of an individual’s
selfhood. In practical terms, this allows the benefits of
both social-model and medical-model interventions
where appropriate, yet in a way that avoids locating
the dysfunction in the individual’s way of being.
Relatedly, as noted above, because the ecological
model is compatible with social-relational models of
disability, it is part of the analysis that the propensity
of these individuals may have been stifled (e.g., by
being excluded from adequate education) and more-
over that we may have an epistemic ignorance of the
propensities of such individuals. In this case, this analy-
sis would encourage assuming, and searching for, pro-
pensity even if it is not obviously apparent. Consider,
for instance, how “severely” autistic neurodiversity
advocate Mel Baggs has argued that they have a differ-
ent kind of experiential “richness” (Baggs, 2010) that is
no less valuable for being so different. Likewise, as
Nakoi Higashida, who has also been given the “severe
autism” label, stresses, “functioning in our society is
difficult for neuro-atypicals, but encountering difficulties
is not the same thing as being unhappy” (Higashida,
2017, p. 261). As such testimonies indicate, it may be
that autistic well-being and concerns are different to
neurotypical forms in a way that is largely unrecognized
(Rodogno et al., 2016). Because it is attentive to our
epistemic ignorance of minority forms of functioning, it
would be part of neurodiversity paradigm science to
orientate toward studying such overlooked propensities,
such as the intense joy often anecdotally ascribed to
nonverbal multiply disabled autistic individuals (e.g.,
McCafferty, 2018) instead of focusing only on deficits.
This may be helpful for multiply disabled autistics
because of its effects on research and in turn clinical
and public understanding, which would help to foster a
perspective that recognizes and accommodates their dis-
abilities without viewing them through an overly negative
lens. Overall, the ecological model therefore allows us
to acknowledge the dysfunctions autism can contribute
to, as the orthodox models do, but it also helps direct us
toward recognizing the variety of functions autism con-
tributes to at both the individual and group levels.

Emergent Group Functions

Beyond niche contribution of individuals to collectives,
the ecological model can also take account of emergent

effects that exist at the group level. Niche contributions
are specific and identifiable, whereas group propensi-
ties may be emergent in the sense that they stem from
but are not reducible to the traits of the individuals that
make up the collective. Philosopher and neurodiversity
proponent Ginger Hoffman (2017) hypothesized that a
group with greater neurological diversity may have
epistemic and practical benefits compared with a neu-
rologically uniform group because the former will have
a greater variety of cognitive resources to draw on.
Moreover, according to Hoffman, to the extent that this
is so, we might say that a neurologically uniform group
could be comparatively dysfunctional at the group
level, even if all the individual members were neuro-
typical. If this is feasible, it would have the interesting
implication that a group of neurotypical individuals
may in some cases have less functional propensity than
a group of neurodivergent individuals, even if the for-
mer are considered individually more functional on
orthodox accounts.

Hoffman’s argument is based on the notion that a
more neurologically diverse group would have a greater
range of cognitive resources to draw on, thus making
it likely to be superior when it comes to complex prob-
lem solving. Interestingly, this argument gains some
support from recent research into the benefits of cogni-
tive diversity, which has precisely been measured as a
group trait. For instance, Torchia, Calabro, and Morner
(2015) found an association between cognitive diversity
and creativity in a study of company boards, and Liao
and Long (2016) found that cognitive diversity in groups
significantly increased team performance. In line with
these findings are those from Reynolds and Lewis
(2017), who assessed how well different groups deal
with environmental complexity and reported that, from
the group perspective, “cognitive diversity is what we
need to succeed in dealing with new, uncertain, and
complex situations” (para. 23). Furthermore, on the
basis of an analysis of historical examples, Syed (2019)
suggested that cognitive diversity can help to avoid
confirmation bias and minimize blind spots, which may
help to explain why cognitively diverse teams tend to
perform better.

This does not mean that increased cognitive or neu-
rological diversity will necessarily increase the func-
tional propensity of all groups. Aggarwal, Wooley,
Chabris, and Malone (2019) found that although opti-
mum levels of cognitive diversity led to increased group
intelligence, past a certain point diversity levels began
to hinder communication, leading to diminished group
intelligence. Moreover, Chen, Liu, Zhang, and Kwan
(2019) found that high levels of cognitive diversity
increased group reflexivity but could also contribute to
conflict. Interestingly, however, Wang, Kim, and Lee
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(2016) found that transformational leadership helps to
harvest the benefits of cognitive diversity while minimiz-
ing its associated problems. Relatedly, as neurodiversity
proponent Jorn Bettin (2019) wrote,

Neurodiversity friendly forms of collaboration
hold the potential to transform pathologically
competitive and toxic teams and cultures into
highly collaborative teams and larger cultural units
that work together more like an organism rather
than like a group of fighters in an arena. (para. 2)

More research clearly needs to be done to under-
stand how to best cultivate the group benefits of cogni-
tive diversity. Still, from what we do know, it seems that
although extreme levels of cognitive diversity may lead
to mixed results, relatively cognitively diverse groups
will often perform better than cognitively uniform
groups. Moreover, problems associated with more
extreme levels of cognitive diversity may arise from
contingent social factors such as inadequate leadership
rather than from the cognitive makeup of the group as
such. What has been found so far therefore gives pre-
liminary support to Hoffman’s hypothesis, meaning that
neurodiversity may contribute to emergent group-
functional propensities even in cases in which specific
niche contributions have not been identified. The eco-
logical model has the benefit of acknowledging emer-
gent group functions that may be overlooked in
individualist accounts.

Limitations and Implications

In proposing the ecological model T have aimed to
show that there is room for a viable functional analysis
on the neurodiversity paradigm that can be used as an
alternative to comparatively individualistic, fitness-
based evolutionary models. To summarize, there are
three key differences between evolutionary accounts
and the ecological model. First, my account is oriented
toward the future, whereas the respective accounts of
Boorse and Wakefield are oriented toward the present
or past. Second, the ecological model is multilevel in
that it takes group propensities and niche contributions
into account alongside individual propensities. Third,
the ecological model has a relational conception of
functions rather than taking them to be intrinsic.
Framed in this manner, the claim that many minority
ways of being associated with individual disability are
natural human variations (rather than dysfunctions) is
feasible.

It is important to stress that I do not mean to
present the ecological model as a rival to evolutionary
models per se. After all, my model is specifically for

understanding human mental functioning only, not for
understanding biological functioning. It may also be
that which model is preferable will be determined by
the specific case. As Maung (2018) has argued, rather
than there being a single “correct” model of health or
functions, different models will be more or less useful
in different instances. I suspect the ecological model
will be more helpful for thinking about autism, dyslexia,
and many other mental disabilities but much less so for
thinking about, say, infant anencephaly, which in my
view would be best framed as an inherently dysfunc-
tional neurological disorder. By being able to take a
range of functions that are obscured or overlooked by
more individualistic evolutionary accounts, the ecologi-
cal model allows us to recognize a greater variety of
cognitive differences without unduly pathologizing
them.

It is also important to note that I do not claim to
have solved all the problems I associated with the evo-
lutionary models. For instance, I do not claim that I can
precisely draw the line between function and dysfunc-
tion any more easily than the evolutionary accounts
can. Whatever way function and dysfunction are mea-
sured, some reference class or another will be pro-
posed, and it is hard to avoid at least some level of
arbitrariness when determining the appropriate refer-
ence class, which makes the possibility of error impos-
sible to wholly eliminate.> Despite this, I take the
possibility of error to be less of an issue for my
approach. Being able to objectively demarcate exactly
who is functional or dysfunctional is necessary for
medical research projects that categorize humans on
the basis of those who are mentally well and those who
are mentally disordered. But because the ecological
model rejects this approach and instead frames func-
tions and dysfunctions as relational, then the issue of
where we draw the line becomes far less pressing.
Hence, although this issue is not solved on this account,
it is dissolved to some extent, because the importance
of getting the distinction exactly right stems from the
high stakes involved in the medical approach.

Beyond its theoretical benefits, part of my argument
for the ecological model is a pragmatic one: It may
serve as a useful basis for directing future scientific
research, clinical understanding, and the public under-
standing of disability. For scientific researchers, adopt-
ing this analysis will lead them to ask not “What is
wrong with this individual or group in relation to
those who are normal?” but rather “How can we under-
stand the strengths, limitations, struggles, or potential
of this group or individual in the wider social context?”
Arguably, this reorientation might help to capture the
complexity of disability and ability in their broader
social context in a way that is more nuanced than
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existing models. In turn, the ecological model might
also allow great flexibility when it comes to psycho-
therapeutic practice or the development of individual
self-understanding because it is better at capturing the
complexity of psychological ability and disability in
their broader contexts than the orthodox accounts.
Finally, when it comes to public understanding, the shift
away from individual pathology to relational dysfunc-
tion and function may help to alleviate the stigma sur-
rounding disability. Although it is by no means necessary
that an individual should benefit the community for
their rights and value to be recognized—as mentioned
above, it is a core component of the neurodiversity
perspective to affirm the value and rights of disabled
people regardless of functional propensities—a reori-
entation toward recognizing neurodivergence as part
of humanity’s social ecology would be a positive one.
The concept of neurodiversity, as Judy Singer (2020)
has recently written, orients us toward seeing that “the
more neurodiversity is respected and facilitated within
a culture, the more stable, adaptable and sustainable
that culture is” (para. 31). Building this insight into
scientific and clinical understandings would truly bring
about a paradigm shift in the science of psychological
ability and disability.
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Notes

1. Used in this way at least, the terms “impairment” and “dys-
function” are largely synonymous. Each refers to individual
biological limitations associated with disabilities (Barnes, 2016;
Boorse, 2010). The key difference is that the former is more
often used in disability studies, whereas the latter is more often
used in psychiatric theory. Here I stick with the latter, but my
argument applies to either.

2. Indeed, it is notable that in a recent critique of the neurodi-
versity perspective, Wakefield et al. (2020) fall back on general

claims based on implicit species norms, for instance, that
“humans are social animals” (p. 14) and that people with some
forms of autism would be excluded from “any plausible under-
standing of human flourishing” (p. 13). Although it is beyond
the scope of this article, it is worth noting that neurodiversity
proponents precisely challenge dominant assumptions about
flourishing as well as functioning (Rodogno et al., 2016).

3. As noted above, there is some conceptual space for group
functions in the etiological account, but because this seems
to rely on group selection, it is generally thought to be very
minimal and has generally been seen as controversial. For a
recent and interesting discussion of collective dysfunction on
the etiological account that does not rely on group selection,
see Hoffman (2017).

4. Many proponents of the medical view would, of course,
also agree (e.g., Wakefield et al., 2020). However, some (e.g.,
Barnbaum, 2008) have argued that profoundly disabled autis-
tic individuals should not be considered persons who auto-
matically qualify for human rights. From the neurodiversity
perspective, the medical-deficit framing of neurodivergence
lends itself to this way of thinking even if there is no necessary
connection.

5. Although I do not have room to explore this here, unlike
Boorse’s focus on what he took to be natural kinds, I would
take a more relaxed approach to the reference class. After all,
autism and other neurodivergent disabilities, despite being
defined by rough clusters of cognitive, biological, and behav-
ioral traits, are not natural kinds, but they are socially and politi-
cally useful classifications (Chapman, 2020b).
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