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Abstract

This study investigates the indispensable role of human skills—such as empathy, ethical
judgment, and nuanced understanding—in the development and application of artificial
intelligence (Al) within higher education, highlighting the unique contributions of
neurodivergent perspectives in creating a symbiotic human-Al relationship. Drawing upon
research that evidences the superior performance of diverse teams in creativity and innovation,
the paper argues for the integration of neurodiversity into Al development as a means to address
the philosophy of ‘fearing the Other,’ thereby mitigating biases and fostering ethical Al
interactions. The technology sector's adoption of Diversity, Equity, and Inclusion (DEI)
programs, including biopsychosocial interventions and environmental adaptations to support the
neurodivergent workforce, serves as a model for higher education. By leveraging the estimated
15-20% of the global population which is neurodivergent, this approach not only aims to
alleviate the employment disparities faced by neurodivergent individuals, but also enriches the
ethical and innovative capacities of educational Al systems. This concise analysis advocates for
an educational technology landscape that not only replicates human intelligence but also
embodies human values, thanks to the invaluable contributions of the neurodivergent
community.

Keywords: Neurodiversity, Artificial Intelligence, Ethical judgment, Human-Al symbiosis,
Higher Education

Introduction

Research into neurological or developmental conditions such as autism spectrum condition
(ASC) has garnered considerable focus in the last decade, reflecting a broader societal
recognition of their importance (Schall, 2010; Scott et al., 2018; Bury et al., 2020; Scott et al.,
2022). Parallel to the concept of biodiversity, neurodiversity champions the notion that
deviations in neurological development from what is traditionally considered 'normal’ represent a
natural and valuable form of biological diversity, meriting both acceptance and support. The
term "neurodiversity" was coined in 1998 by Judy Singer, an Australian social scientist (Deakin,
2022), to advocate for a more inclusive understanding of neurological differences.

Baron-Cohen (2019) elaborates on this framework, suggesting that while certain differences may
present as disabilities in highly social and unpredictable environments, creating autism-friendly
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spaces can minimize these challenges, allowing individuals' unique talents to flourish. This
implies that environmental adjustments are crucial, as typical workplace designs with open-
concept floorplans and insufficient sensory accommodations can pose significant barriers for
those with neurodivergent conditions (Gaudion, 2016; Harnett, 2019). Consequently, many
individuals identifying as neurodivergent do not view their cognitive processing as inherently
disabling, instead they argue it is the disabling factors which arise from unsupportive learning
and performance environments. Although the most recognized characteristics of neurodiversity
are often associated with ASC—including challenges in communication, social interaction, and
repetitive behaviors—the spectrum encompasses a wide range of experiences and sensory needs,
necessitating tailored approaches in both educational and workplace settings.

Neurodiversity encompasses a broad array of cognitive functions and behavioral characteristics,
such as social communication capabilities, emotional recognition and expression, attention
levels, and various other mental processes (Dawson, Franz, & Brandsen, 2022). Early
investigations into neurodiversity primarily followed a medical model, emphasizing the need for
prevention and cure of the impairments frequently associated with these conditions. This
approach often led to discussions within psychological and medical literature that focused on
defining neurodivergent individuals by their deficits, a perspective rooted in a normative history
of educational and social exclusion (Rogers & Vismara, 2008; Doyle, 2020).

For instance, the recognition of dyslexia became prevalent with the increasing emphasis on
literacy (Politi-Georgousi & Drigas, 2020); ADHD diagnoses surged with the demands of
sedentary lifestyles post-industrial revolution (Olsson & Hibbs Jr, 2005); and autism became
more pronounced with the necessity for frequent social interaction and the presence in sensory-
regulated environments like modern workplaces (Lawson, Mathys, & Rees, 2017). The term
"disorder" itself, often used when the root causes of symptoms are unknown, and "disability",
implying a deviation below expected neurological or physical functioning, reflect these deficit-
based perspectives. Moreover, comorbidities are prevalent within the neurodivergent community,
with studies indicating that 50% of individuals diagnosed with autism spectrum condition (ASC)
experience at least four concurrent conditions, including learning and language difficulties.
Furthermore, about 75% of autistic individuals may also exhibit traits associated with ADHD,
which affects working memory, impulse control, focus, stress management, and organizational
skills among other areas (Baron-Cohen, 2019), underscoring the complex interplay of challenges
and capabilities within the neurodivergent population.

As the discourse on neurodiversity unveils the unique contributions neurodivergent thinkers
bring to education and the workforce—highlighting their potential to innovate and solve
problems through distinct cognitive processes—the parallel extends into the realm of Al. This
progression underscores the critical importance of integrating diverse perspectives into Al
development. By valuing what neurodivergent individuals offer, Al technologies can be enriched
with broader, more inclusive insights, enhancing their ability to address complex challenges with
innovative solutions. For instance, large language models (LLMs) like ChatGPT are trained on
vast and diverse datasets, encompassing a wide range of internet text, to ensure a comprehensive
understanding of human language nuances. This training process includes texts from books,

https://digitalcommons.lindenwood.edu/ijedie
DOI: 10.62608/2831-3550.1020



Hutson: Embracing the Irreplaceable: The Role of Neurodiversity in Cultivating Human-Al Symbiosis in Education

websites, and other digital media, aiming to capture the plurality of human thought and
expression. However, given the potential for these datasets to include biased or offensive
content, developers implement robust guardrails to mitigate such risks. These guardrails involve
filtering mechanisms to exclude explicit, harmful content from the training data, and fine-tuning
processes that guide the model towards generating responses that align with ethical guidelines
and societal norms. Furthermore, continual updates and monitoring are conducted to refine these
models, ensuring they evolve in response to emerging ethical considerations and societal
changes. The application of these methodologies demonstrates a commitment to reducing
prejudice and offensive output in Al interactions, fostering a more respectful and inclusive
digital communication environment (Bender et al., 2021; OpenAl, 2022).

As Al increasingly influences human experiences, the necessity of integrating neurodivergent
perspectives into Al development becomes paramount to ensure a diversity of thought and
innovation. The current landscape, primarily influenced by neurotypical knowledge and
interactions, overlooks the rich, varied insights that neurodivergent individuals offer—insights
that are crucial for pioneering novel approaches and perspectives in Al technologies. Despite
some progress, such as inclusion of broader datasets in training processes, there remains a
substantial gap in deliberate, systematic efforts to involve neurodivergent viewpoints directly
within the development and assessment of language models. This study aims to bridge this gap
by advocating for the engagement of neurodivergent individuals in the creation and fine-tuning
of Al, alongside employing advanced training methodologies focused on enhancing diversity and
inclusivity.

The benefits of such an integrated approach are multifaceted. Neurodivergent persons possess
unique cognitive processing abilities—such as heightened attention to detail, superior pattern
recognition, and innovative problem-solving—that are invaluable for identifying biases and
enhancing the performance of Al systems. This research intends to leverage these abilities to
improve Al's accuracy, inclusiveness, and creativity. By doing so, it seeks to challenge and
expand the Al field's existing frameworks, advocating for a model of development that truly
encompasses the full spectrum of human cognitive diversity. The anticipated results of this study
will contribute significantly to the discourse on the essential role of neurodiversity in Al,
underscoring the need for a more inclusive and innovative future in technological advancement.

Literature Review

With an estimated 1.2 billion neurodivergent individuals globally, there is a pressing need for
organizations to comprehend their distinctive needs, talents, obstacles, and goals (CDC, 2022).
The past two decades have witnessed a paradigm shift in the perception of neurodiversity,
moving from a focus on treatment to support, and from a diagnostic to an identity-first
vernacular (ASAN, 2022). This evolution in language reflects a broader societal shift towards
recognizing neurodiversity not as a series of "Specific Learning Difficulties” but as a spectrum of
cognitive differences with unique strengths and challenges (Dwyer & Sadhbh, 2022).
Historically, research into autism spectrum condition (ASC) aimed to alleviate the perceived
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"burden™ on caregivers and society, with interventions like Applied Behavioral Analysis (ABA)
focusing on normalizing behaviors (Senokossoff, 2016). Contemporary discussions, however,
emphasize "difference™ rather than deficit, acknowledging the inherent diversity in human brain
function (Griffin & Pollak, 2009; Murray et al., 2022). Scientifically, a portion of autism is
linked to rare genetic variances, suggesting a broader spectrum of neurodiversity beyond ASC
(Wosniak et al., 2017).

Attention deficit/hyperactivity disorder (ADHD) represents one of the most recognized forms of
neurodiversity. Despite its commonality, discussions often exclude ADHD from broader
neurodivergent classifications (Sonuga-Barke & Thapar, 2021). Research indicates that
neurodivergent brains, including those with ADHD, exhibit differences in brain structure and
neurotransmitter activity, such as increased amygdala size and altered dopamine levels,
challenging the pathologization of ADHD characteristics (van Harmelen, 2013; Xing et al.,
2022). The term "variable attention stimulus trait" (VAST) has been proposed to more accurately
describe the ADHD experience, highlighting the condition's complexities beyond attention
deficits (Hallowell & Ratey, 2022). Individuals with ADHD often demonstrate exceptional
creativity, energy, and hyper-focus, qualities increasingly valued in the professional world
(Fabritius, 2022).

ASC visibility has surged, influenced by popular culture that often skews perceptions towards a
stereotype of white, male geniuses. This representation neglects the diversity and complexity
within the autism spectrum, oversimplifying the condition to a set of desirable traits while
ignoring the challenges individuals face (Pomerance & Palmer, eds. 2022). Neurodivergent
coaching strategies that focus solely on enhancing strengths risk neglecting the broader spectrum
of needs and challenges individuals with ASC encounter. Research emphasizes the importance of
supporting all aspects of neurodivergent individuals, including communication and social
interaction difficulties, to foster an inclusive environment where diverse cognitive abilities are
recognized and valued (Araujo, Mophosho, & Moonsamy, 2022).

Individuals across the neurodiversity spectrum, much like their neurotypical counterparts,
experience sensory stimuli in distinct ways based on their unique histories and sensory
sensitivities. These sensory experiences can vary greatly among individuals, leading to
preferences for certain stimuli or aversions to others. For some, external sounds and lights may
trigger a survival response, a mechanism that operates beyond conscious control, indicating a
heightened state of vigilance that is common among neurodivergent people (Bellato et al., 2022).
This heightened vigilance can stem from challenges in regulating the nervous system, often
observed in those with sensory sensitivities or PTSD-like cognitive patterns (Elton et al., 2022).
Research has linked an enlarged amygdala in individuals with ASC to nervous system
overstimulation, which can precipitate intense stress responses, sometimes manifesting as
"meltdowns™ (Andrews et al., 2022; Karim, Akter, & Patwary, 2022). During such episodes, the
amygdala overpowers the prefrontal cortex, leading to a cognitive shutdown that can have
profound emotional and physical repercussions, emphasizing the importance of sensory-aware
environments, particularly in the workplace.
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The contributions of neurodivergent individuals in professional settings are invaluable, yet
misconceptions persist. Contrary to the stereotype of emotional detachment, many in the
neurodivergent community possess deep empathy but may become easily disheartened (Shalev et
al., 2022). Additionally, a susceptibility to negative thought patterns, such as catastrophizing, can
lead to heightened anxiety and depression, a scenario often exacerbated in undiagnosed women
who may struggle with workplace challenges in silence (Ginapp et al., 2022; Kasahara, 2022).
Employees with ADHD, in particular, may feel undervalued, affecting their self-esteem (Harris,
2020). Moreover, neurodivergent individuals often experience criticism more intensely, with
rejection sensitive dysphoria (RSD) representing an extreme reaction to negative feedback or
perceived rejection (Dwyer, 2022). Feedback methods in professional environments, therefore,
should be carefully structured to be constructive and based on clear, measurable criteria.

Despite these challenges, the neurodivergent workforce brings a plethora of strengths to the
table. Known for their meticulous attention to detail, process-oriented approach, reliability, and
dedication, neurodivergent individuals excel in various tasks (Saleh et al., 2022). Those with
ASC can display remarkable perceptual abilities, intense concentration, and innovative problem-
solving skills. ADHD individuals often exhibit hyper-focus, creativity, and dynamic energy,
while persons with dyslexia may show strong spatial skills and entrepreneurial spirit (Fabritius,
2022; Smith-Spark & Gordon, 2022). The lesser-discussed talents, such as those found in visual
thinkers, include innovation and advanced geospatial capabilities (Oliviero, 2008). Collectively,
the neurodivergent population contributes uniquely to the workplace, bringing skills like creative
problem-solving, coding expertise, and empathetic understanding to their roles.

Recommendations

The integration of diverse cognitive processes, particularly those present within the
neurodivergent community, into problem-solving, thinking, and decision-making frameworks
stands as a pivotal countermeasure against the pitfalls of groupthink, homogenization, and
autophagy that can afflict large language models and collective intelligence systems. These
pitfalls manifest as a lack of creativity, innovation, and critical thought, leading to stagnant or
regressive intellectual environments. Groupthink, a phenomenon where the desire for harmony
or conformity in a group results in an irrational or dysfunctional decision-making outcome, poses
a significant risk to the development and application of large language models (Callaway &
Esser, 1984; Gomes et al., 2019). Such models, when trained on homogenized data sources that
lack diversity, may inadvertently propagate narrow viewpoints, perpetuating biases and
reinforcing stereotypes (Buchanan, 2023). The homogenization of thought not only limits model
ability to generate diverse and innovative outputs but also risks echoing and amplifying existing
societal biases, thus hindering progress towards equitable and inclusive Al systems (Anderson et
al., 2024).

The homogenization of data inputs and the consequent outputs in Al and LLMs result in a loss of
nuanced understanding and creativity (Liang et al., 2024). This process, akin to intellectual
autophagy, where the system cyclically consumes and regenerates based on a uniform set of data,
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stifles the emergence of novel ideas and solutions. Without the infusion of diverse perspectives,
particularly those from neurodivergent individuals who possess unique problem-solving abilities
and cognitive processes, Al systems risk becoming echo chambers that lack the capability to
address complex, real-world problems in innovative ways. To counter this, neurodivergent
individuals offer a broad spectrum of cognitive styles and approaches to problem-solving,
thinking, and decision-making that can significantly enrich Al development and application
(Ashbell-Clarke, 2023). For instance, the heightened pattern recognition capabilities of
individuals with ASC can enhance the ability of these tools to identify trends and anomalies
within large datasets, while the creative problem-solving traits seen in those with ADHD could
inspire more inventive Al solutions. Similarly, the detailed-oriented nature and spatial
intelligence of individuals with dyslexia can contribute to more thorough and considerate Al
algorithms.

Therefore, incorporating neurodiversity into Al development and training of LLMs disrupts the
cycle of intellectual autophagy by introducing fresh, unconventional insights that can challenge
prevailing norms and inspire novel approaches. By valuing and integrating the distinct problem-
solving methods and cognitive styles of the neurodivergent population, Al systems can transcend
the limitations of groupthink and homogenization, fostering a more innovative, adaptable, and
inclusive technological landscape (Ulnicane & Aden, 2023). Thus, the acknowledgment and
inclusion of neurodivergent perspectives not only address ethical imperatives for diversity and
inclusion but also serve as a strategic advantage in enhancing the problem-solving and decision-
making capacities of these systems. In addressing the imperative to weave neurodivergent
perspectives into the fabric of these developments, a comprehensive strategy emerges,
encapsulating several pivotal recommendations (Table 1).

First and foremost, the active involvement of neurodivergent individuals throughout the
development, training, and evaluation stages of Al systems is paramount. This direct engagement
ensures that the diverse spectrum of human cognition informs the evolution of Al, enabling these
systems to reflect a broader range of human experiences and insights. Such a participatory
approach not only democratizes the development process but also enriches the Al with nuanced
understandings that might otherwise be overlooked. The diversification of training datasets
stands as a critical step towards mitigating the biases inherent in Al models trained
predominantly on neurotypical data (Naseer et al., 2023). Through the incorporation of a wide
array of data sources, including inputs reflective of the neurodivergent experience, Al systems
can move towards outputs that are more equitable and representative of societal diversity. This
effort to broaden the datasets aims to challenge and ultimately diminish the prevalence of
homogenized thought patterns within Al outputs, fostering a technology landscape that is both
inclusive and innovative (Jiao et al., 2023). Counterfactual data augmentation represents another
innovative technique aimed at enhancing comprehension of diverse human behaviors and
conditions. The simulation of alternative viewpoints and scenarios within the training data, Al
can develop a more comprehensive grasp of the complexities and variances in human cognition,
further distancing itself from the pitfalls of oversimplification and bias (Singla et al., 2023).
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Recognizing and leveraging the unique strengths of neurodivergent individuals—such as
exceptional pattern recognition, attention to detail, and creative problem-solving abilities—can
significantly contribute to the enhancement of analytical and creative capacities of Al (Pacilio,
2024). These distinct cognitive processes offer invaluable insights that can help identify and
correct biases within Al models, leading to outcomes that are not only more accurate but also
more inclusive. Fostering a culture of inclusivity and collaboration within the Al development
ecosystem is essential. Promoting diversity of thought and encouraging cooperation between
neurotypical and neurodivergent team members can create a rich environment for innovation,
where diverse perspectives are valued and explored. Such a culture not only supports the well-
being of all contributors but also catalyzes the emergence of groundbreaking solutions that might

not arise in a more homogenized setting (LeFebre-Levy et al., 2023).

Lastly, a commitment to continuous learning and adaptation is crucial. Establishing ongoing
feedback loops with neurodivergent users and stakeholders regarding Al systems can be
iteratively refined to better meet the needs of a diverse user base. This process ensures that Al
technologies remain responsive and relevant, evolving in tandem with our growing
understanding of the full spectrum of human cognitive diversity. In sum, by embracing these
recommendations, the development of Al can transcend the limitations of current paradigms,
embracing the vast potential of neurodiversity to inspire innovation and inclusivity in
technology. This approach not only aligns with ethical imperatives for diversity and equity but
also enhances the capability of Al systems to serve a broader segment of society, reflecting the
rich tapestry of human cognition and experience.

Table 1. Strategies for Integrating Neurodivergent Perspectives into Al Development

Recommendation
Active Involvement in
Development Processes

Diversification of
Training Datasets

Counterfactual Data
Augmentation

Recognition and
Utilization of
Neurodivergent Strengths

Fostering a Culture of
Inclusivity and
Collaboration

Action Steps
- Prioritize the inclusion of neurodivergent
individuals in Al development stages.
- Ensure their perspectives are considered in
training and evaluation.
- Incorporate diverse data sources, including
inputs from neurodivergent individuals.
- Utilize data representing a broad spectrum of
human experiences.
- Implement techniques to simulate alternative
viewpoints and conditions in training data.

- Leverage the unique abilities of neurodivergent
individuals, such as pattern recognition and
creative problem-solving.

- Apply these strengths to enhance Al's analytical
and innovative capacities.

- Promote diversity of thought and encourage
collaboration between neurotypical and
neurodivergent team members.
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Expected Outcome
Al systems that better
understand and represent the
diversity of human experiences.

Reduced biases in Al outputs,
leading to more equitable and
representative technological
solutions.

Enhanced Al understanding of
diverse perspectives and
complexities in human behavior
and cognition.

Improved accuracy and
innovation in Al models,
addressing biases and enhancing
analytical capabilities.

A collaborative and innovative
work environment that benefits
from the full range of human
cognitive diversity.
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- Cultivate an environment that values all
contributions and supports the well-being of all

employees.
Continuous Learning and - Establish feedback loops involving Al systems that evolve in
Adaptation neurodivergent users and stakeholders. response to new insights and

- Use feedback for the iterative improvement of remain relevant and responsive
Al systems to ensure they remain responsive to a  to the needs of a diverse user
diversity of needs and experiences. base.

Conclusion

The integration of neurodivergent perspectives into Al development emerges as a critical
imperative in the contemporary technological landscape. This review underscores the increasing
concern over the potential to replicate and perpetuate neurotypical biases, thereby
overshadowing the rich tapestry of human cognition that neurodivergent individuals offer. The
discussion illuminated the necessity for Al systems not only to mimic human thought processes
but to encapsulate the full spectrum of human experience, including those outside the
neurotypical norm. Recognizing the unique strengths and perspectives of neurodivergent
individuals—ranging from exceptional attention to detail to innovative problem-solving
capabilities—provides a compelling case for their inclusion in the Al development process.

The review proposed a series of recommendations aimed at fostering a more inclusive,
innovative, and representative Al landscape. These included the active involvement of
neurodivergent individuals in these development stages, the diversification of training datasets to
include a broader range of human experiences, and the adoption of counterfactual data
augmentation techniques. Additionally, it highlighted the importance of leveraging
neurodivergent strengths, fostering a culture of inclusivity and collaboration, and committing to
continuous learning and adaptation based on feedback from neurodivergent users and
stakeholders.

Moving forward, further research is essential to explore the practical applications of these
recommendations within the Al development process. Studies should focus on identifying
effective strategies for involving neurodivergent individuals in Al projects, assessing the impact
of diversified datasets on Al performance, and evaluating the outcomes of Al systems that
incorporate neurodivergent perspectives. Furthermore, research should aim to quantify the
benefits of neurodivergent inclusion in terms of innovation, accuracy, and user satisfaction,
providing empirical evidence to support the adoption of these practices industry-wide.
Ultimately, embracing neurodiversity in Al development is not just an ethical imperative—it is a
strategic advantage. By broadening the cognitive horizons of Al systems, we can ensure that
technology advances in a way that is truly reflective of, and beneficial to, the full diversity of
human society. The recommendations outlined in this review provide a roadmap for achieving a
more inclusive and innovative future for Al, paving the way for research and development
efforts that celebrate and harness the unique contributions of the neurodivergent community.
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