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Abstract

The starting point for many research articles on the topic of Autism Spectrum
Disorders (ASD) includes the following phrase: “ASD is a neurodevelopmen-
tal disorder...” The author agrees that ASD is neurodevelopmental, and calls
into question the word “disorder”, proposing that rather than being a disord-
er, autism and other neurodivergent traits are best understood as a way of
utilizing the computational strengths of the human brain to adapt to the en-
vironments in which human beings live, learn, work and play. Building on
research from the field of computational neuroscience, the author provides
an alternative understanding of what it means to be autistic and how to best
support people on the autism spectrum to successfully adapt to the world in
which we all live.
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1. Introduction

Marvin Minsky’s paper on Steps towards Artificial Intelligence in 1961 was the
seminal work in the use of understanding natural intelligence as a path towards
the creation of artificial intelligence [1]. The methodologies pioneered by
Minsky and others have created opportunities to not only create artificial intel-
ligence; these methodologies can enhance the efforts of humans, and specifically
autistic humans, to better adapt to the environments in which we all live, learn,
work and play. Minsky proposed a group of different functions interacting to-
gether in what he called a society of mind, teaching inorganic life forms, or ro-
bots, how to accomplish tasks in a functionally sequential manner [2]. The au-
thor has and continues to use this sequential approach to teach autistic children
and adults how to use their unique strengths to address the barriers to success in
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their lives.

By better understanding the ways in which natural intelligence is formed, we
are able to focus on increasing those adaptive behaviors which improve the abil-
ity of people to adapt to a world which is dominated by uncertainty as a result of
partial observability, sensory inputs which at times overwhelm our neurosensory
systems, and randomness (stochasticity) [3]. Increasing the ability of people to
observe their environments, minimise sensory inputs that may be overwhelming
and decrease randomness by increasing predictability within their environments
creates developmental order as opposed to disorder, and enhances the ability of
people to utilize their natural intelligence to the best of their ability and hopeful-

ly increase their quality of life.

2. Developmental Order

In order to understand the term “developmental disorder,” it is necessary to de-
fine developmental order. The human neurosensory system is designed to
achieve long term survival not only of the individual but of the species [4]. Over
thousands of centuries, human survival was accomplished by communication
and collaboration with others. Where individual humans could not survive due
to harsh environments and predatory animals, groups of humans could [5]. De-
velopmental order evolved in ways that valued social cooperation as the pre-
ferred path towards minimizing uncertainty. By sharing the perceptions of many
people, the larger group is able to increase their abilities to observe the environ-
ment and others. This social cooperation was manifested in small group interac-
tions within hunter-gathering communities, villages and cities in which agrarian
and urban communities built their relationships with each other, culminating in
civilizations and cultures [6].

In this context, developmental disorders made social connections more diffi-
cult through decreased communicative skills, decreased social competencies, and
increased sensory awareness to the point of being overwhelmed by sensory in-
puts. Intellectual disabilities, ASD, blindness, deafness, attention-deficit hyper-
activity (ADHD), and cerebral palsy are among the more commonly known de-
velopmental disabilities. In the United States, it is estimated that 17.8% of child-
ren are affected by one or more developmental disabilities [7].

As cultures evolved through a complex combination of interactions between
environments, personal traits of individuals and their behavioral choices as indi-
viduals and in groups, the ways in which people interacted with each other
changed, resulting in significant cultural change and changes in the ways in
which people interacted in normative ways [8]. As an example, mild intellectual
disabilities in an agrarian setting will have much less of an impact on an indi-
vidual than the same level of disability would within an industrial setting. The
shift to an information economy has increased the impact of an intellectual disa-
bility, but decreased the disabling effects of autism due to a variety of accessibil-
ity and social factors [9] [10].

The following visual model (Figure 1), based on the work of Albert Bandura,
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Individual Factors, including
genetic and personality traits

Environmental factors,

Behavioral choices,
including organization, both conscious and

culture and geography unconscious

Figure 1. Reciprocal interaction.

presents the ways in which these complex interactions occur and have reciprocal
effects on each other, with a specific focus on autistic individuals [11].

The genetics of autism are complicated to say the least, and there is no agreed
upon cause of autism. The majority of people who are autistic had de novo mu-
tations (genetic changes not related to hereditary factors. In families with at least
one parent or sibling who is autistic, the percentage of individuals who inherited
autism in such situations is the highest of any of the developmental disabilities
[12]. It must also be highlighted that ASD is a spectrum, across which the traits
of people who are autistic are expressed in many different ways. When cooccur-
ring conditions such as an intellectual disability are also present, the expression
of ASD is often intensified because of the presence of other conditions [13].

Research demonstrates that approximately 15% - 20% of the general popula-
tion experience neurodivergence [14]. The process of epigenetics encodes the
ways genes are turned on and off by the interactions between the organism
(person, in the case of humans) and the environments in which behavioral inte-
ractions occur [15]. These different genetic traits can be thought of as a “floor”
and not a “ceiling” regarding the potential for autistic people to live their lives.
The presence of such a relatively large minority of individuals indicates that the
behavioural traits which form the basis of neurodivergence have a functional
purpose for society at large. The myths about autism which state that autistic
people have no empathy, or do not want social relationships, which may be indi-
vidually true but are not at all true about the vast majority of people who identify
as autistic [16]. There are many professionals whose autism provided them with
the skill sets that made them effective within their organizations and professions
[17].

3. Autism Spectrum Differences

The term “neurodivergent” is, for many autistic people, interchangeable with the
term “autistic”. There has been a great deal of tension around “person first”
versus “identity first” language, with many autistic people preferring to identify
as autistic or neurodivergent, while non-autistic, or neurotypical, researchers

and advocates prefer the term “person with autism” [18] [19].
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The behavioural traits by which autism is diagnosed are clearly identifiable as
strengths within settings that require a combination of behavioural traits that
contribute to developmental order already identified, which include increasing
observability, decreasing randomness, and minimising sensory inputs which
may overload the neurosensory capacities of the individual. People such as
Temple Grandin and Dawn Prince-Hughes have written about how their abili-
ties to think in pictures and focus intensely for hours on specific behaviours of
cows in Grandin’s case and gorillas in Prince-Hughes’ case made them not just
good at their work, but exceptionally good [20] [21].

The word disorder means “a group of symptoms involving abnormal beha-
viors or physiological conditions, persistent or intense distress, or a disruption of
physiological functioning” [22]. It is clear that many people who identify as
neurodivergent or autistic are not at all disordered, but rather differently or-
dered. The term “Autism Spectrum Differences” has been suggested for use in
understanding how to better support people on the autism spectrum [23].

This change is broader than just one word—disorder to difference—it represents
a shift from the medical model which sees autism as something to be cured or
fixed, to the social model of disability, which understands disability in a social
context in which the environments in which people live, learn, work and play is
the primary factor that results in behavioural traits becoming disabilities. As an
example, the capabilities framework enhances this understanding of the inter-
play between social contexts and capabilities to provide a new way of thinking
about autism [24].

By shifting to the social model of disability as the framework for understand-
ing who people are and what people do, professionals such as educators, beha-
vioural specialists, occupational therapists, speech therapists and the many direct
support professionals who provide support to neurodivergent individuals can
truly move to a model of supports rather than services, with an individualised
approach that supports the whole person, not just the visible behaviours the
person is using.

The social model of disability empowers people to focus on environmental
rather than behavioural modifications, which is consistent with over thirty years
of history in positive behaviour supports (PBS) [25]. In PBS the focus is not on a
pathologized behaviour of a pathologized person. Rather the focus is on the en-
vironments in which behaviours occur. In this way supports can be structured
which modify the environment to modulate the visual auditory, tactile, olfactory
and kinaesthetic elements within an environment to match the ways autistic in-
dividuals process incoming sensory inputs. In this way, behavioural outputs will
fall within the norm of expected behaviours as the person will not be over-
whelmed and as a result dysregulated. The behaviour of neurodivergent people
will become, in a word, ordinary using the methodology of environmental sup-
ports.

The Honourable Bill Shorten, Minister for the National Disability Insurance
Scheme in Australia, gave a speech in 2009 to the National Press Club in Aus-
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tralia, in which he elaborated on the concept of “an ordinary life”. In his speech,
...to not be thought of

as amusing, or pitiable, or brave, or admirable, or coping wonderfully with dif-

<

Shorten said that one could think of an ordinary life as

ficult circumstances. Just to be one of the gang, a girl in the office, a bloke at the
pub, not invisible but unremarkable, part of the normal order of things, a friend
like any other, a neighbour, an average Australian, a citizen, another human be-
ing” [26].

The word “disorder” in no way captures the broad spectrum of needs and
gifts, challenges and hopes, and the simple ordinary life described by Shorten.
Rather, the differences that are encompassed within the neurodivergent com-
munity can become unremarkable and part of the normal order of things when
environmental changes are made that take advantage of the neurodivergent abil-
ities to observe details, create order through rearranging items in an environ-
ment by size, colour, and other variables. These autism spectrum differences can
work together to enhance the quality of life of all people and empower all of to

experience the joys of an ordinary life.
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