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Abstract

The rapid expansion of accessibility in digital learning, particularly in higher education, has
intensified the need for inclusive learning environments. While existing accessibility frameworks often
focus on technical compliance, they often overlook the specific learning needs and experiences of
neurodivergent learners, including autistic individuals. This research project was initially designed to
develop standards for accessible online learning environments tailored to autistic learners in higher
education. However, an extensive literature review revealed that the development of comprehensive
standards for this domain represents a large and complex undertaking requiring broader collaborative
and structural approaches.

Preliminary findings from this research, further refined in Part 1, were presented at the
International Social Innovation Research Conference (2025), where early insights highlighted gaps in
existing accessibility standards and the need for more inclusive processes in standards development. As
the project progressed, an opportunity to contribute to standards development was brought forward.
This opportunity, the All Standards with Us initiative, outlined in Part 2, allowed the application of
elements of Part 1. The second part of this project focuses on inclusive approaches to creating standards
themselves.

Through this work, the research focused towards supporting the existing project for the
development of meta-standards for standards creation and modification. Contributions included
assisting with moving content to the website and more importantly, developing a visual way to navigate
the content. This work supports a more participatory and inclusive standards-development process,
emphasizing accessibility, lived experience, and inclusive design principles. The project ultimately
demonstrates how research on accessibility in online learning can inform broader systemic approaches

to inclusive standards development.
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Accessibility as Process: From Inclusive Digital Learning to Inclusive Standards Development
Introduction

The expansion of digital learning in higher education has intensified the need for accessible and
inclusive learning environments (Al-Azawei et al., 2017). Institutions increasingly rely on online
platforms, learning management systems (LMS), and digital resources to deliver education, often
positioning accessibility as a technical requirement addressed through compliance with established
standards such as the Web Content Accessibility Guidelines (WCAG). While these frameworks play an
important role in reducing barriers, they frequently prioritize measurable compliance over the lived
experience of learners (Aizpurua et al., 2016; Giraud et al., 2018; Power et al., 2012). As a result, many
digital learning environments remain difficult to navigate, overwhelming, or exclusionary for students
whose needs fall outside of normative assumptions.

Among these learners, Autistic students offer a particularly important perspective. Autistic
learners often engage with digital learning environments in ways that highlight gaps between technical
accessibility and meaningful usability. Challenges related to sensory processing, communication,
information structure, and predictability can significantly affect how online learning is experienced (Al-
Azawei et al., 2017; Andreou & Raxioni, 2024; Reeve et al., 2022). At the same time, research
demonstrates that when learning environments are designed with flexibility, clarity, and
personalization in mind, these same environments can become more effective not only for autistic
learners, but for a broad range of users (Al-Rahmi et al., 2023; Santos et al., 2017). This suggests that
accessibility, when approached beyond compliance, has the potential to act as a driver of innovation
rather than a constraint.

This research project was initially developed with the goal of identifying barriers faced by
autistic learners in online learning environments and translating these insights into a set of practical
standards or best practices for educators and instructional designers. Through an extensive review of

literature across instructional design, user experience (UX) design, disability studies, and digital



accessibility, a set of reoccurring themes emerged. These included the importance of sensory-friendly
design, consistent and predictable navigation, personalization and flexibility, and the critical role of co-
design with individuals who have lived experience. These themes align with broader findings in the
literature that emphasize the need for tailored instructional approaches, multimodal communication,
and participatory design practices in supporting neurodiverse learners. (Bossavit & Parsons, 2018;
Folostina et al., 2022).

However, as the research progressed, it became clear that the development of comprehensive
standards for accessible online learning is a complex and large-scale undertaking. Additionally, it is
difficult for standardized approaches to fully account for the diversity and variability of learner needs
(Al-Azawei et al., 2017). Barriers that were identified were not limited to interface design or
instructional strategies alone, but were deeply connected to broader systems, institutional practices,
and the process through which standards themselves are created (Aizpurua et al., 2016; Power et al.,
2012). Existing accessibility standards often fail to account for these complexities, particularly in relation
to participation, communication, and the integration of lived experience in decision-making processes.
This aligns with findings in accessibility research, which show that guideline conformance does not
account for many of the barriers encountered by users, highlighting persistent barriers in
communication tools, information structures, and participation frameworks within standards
development processes (Power et al., 2012).

This realization prompted a shift in the scope of the project. Rather than focusing solely on the
development of domain-specific standards for online learning, the research began to explore how
inclusive principles could be applied to the process of standards development itself. This shift reflects
emerging approaches in inclusive design that emphasize participation, co-design, and the importance of

multiple perspectives in shaping systems that affect diverse populations.
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Part 1 of this report presents the research that informed this shift. It examines existing literature
on digital accessibility, autism and online learning, and inclusive design practices, with the aim of
identifying key barriers, opportunities, and gaps in current approaches. It also introduces a set of core
themes and principles that form the foundation for an inclusive framework.

Part 2 builds on these findings through a case study involving the All Standards with Us initiative,
where an opportunity to apply these principles arose in a project dedicated to supporting more inclusive
standards development. Notably, the development of a visual navigation system to help break down
complex information being presented in the findings.

Together, these two parts demonstrate how research focused on improving digital learning
experiences for autistic learners can inform broader, systemic approaches to inclusive standards
development and the interconnectedness of digital learning and UX design practices. The project
ultimately argues that accessibility is not only a characteristic of products or environments, but a
property of the processes used to create them. The following section presents the research foundations

that informed this shift.
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Part 1: Research Foundations for Inclusive Digital Learning and Standards Development

This section presents the research foundations that informed the direction and evolution of this
project. Drawing on literature from digital accessibility, instructional design, UX design, and disability
studies, the review examines how current approaches to accessibility function in practice, particularly
within online learning environments. A specific focus is placed on the experiences of autistic learners,
whose interactions with digital systems often reveal gaps between technical accessibility and
meaningful inclusion.

The goal of this section is not only to synthesize existing knowledge, but to identify key tensions
and gaps that persist across both digital learning, web content and standards development contexts.
These insights for the basis for the framework and perspective developed in this project and establish
the rationale for the applied work presented in Part 2.

Framing Accessibility Beyond Compliance

Accessibility in digital environments has long been shaped by technical standards. The Web
Content Accessibility Guidelines (WCAG), developed by the World Wide Web Consortium (W3C), have
become the dominant framework through which institutions, developers, and designers evaluate
whether a digital product is accessible (Henry et al., 2014). These guidelines establish measurable
criteria across four principles: perceivable, operable, understandable, and robust. They have been
widely adopted into legislation and institutional policy across many countries (Campoverde-Molina et
al., 2020). In this sense, WCAG and similar frameworks have made a meaningful contribution to raising
baseline expectations for digital inclusion.

However, a substantial and growing body of research challenges the assumption that technical
compliance with these guidelines is sufficient to ensure genuine and accessible experiences. Studies
evaluating educational websites against WCAG standards consistently find that no institution fully meets

even baseline conformance levels, yet some frameworks remain poorly equipped to capture the full
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range of barriers users encounter in practice (Campoverde-Molina et al., 2020). More critically,
conformance to accessibility guidelines has been shown to correlate only weakly with actual user
experience. Research exploring the relationship between WCAG compliance and perceived accessibility
among Blind users, for instance, found that while users reported strong correlations between perceived
accessibility and usability attributes such as clarity, satisfaction, and emotional engagement, these same
attributes showed little relationship to whether a site technically met guideline requirements (Aizpurua
et al., 2016). In other words, a site can pass an audit and still feel inaccessible to its users.

This disconnect has been described as the compliance-usability gap, the space between what
standards measure and what users actually experience (Yesilada et al., 2015). Automated accessibility
evaluation tools, which account for the vast majority of assessments conducted on educational
websites, are effective at detecting certain categories of technical error but are fundamentally limited in
their ability to capture experiential, cognitive, or emotional dimensions of accessibility (Campoverde-
Molina et al., 2020). Research has shown that real user involvement in evaluation reveals a category of
barriers that automated tools consistently miss, particularly related to navigation clarity, cognitive load,
and information structure (Giraud et al., 2018).This suggests that the dominant evaluation paradigm is,
by design, better suited to measuring the presence of features than the quality of experiences.

The implications of this gap are significant. When accessibility is framed primarily as a
compliance exercise, institutions are incentivized to achieve the maximum measurable threshold rather
than to genuinely reflect on how their systems function for users with diverse needs. Inaccessibility, in
this framing, becomes a technical failure to be corrected rather than a reflection of systemic
assumptions about who a system is designed for (Lazar et al., 2015a). Lazar et al. argue that digital
inaccessibility is not a neutral technical limitation, but a form of active discrimination that denies users

equal access to the same content, at the same time, and same cost as their peers. Framed this way,
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accessibility is not simply a feature of a product, it is a property of the relationship between a system
and the people that use it.
Accessibility as Experience

Moving beyond compliance requires a shift in how accessibility is conceptualized. Rather than
treating it as a binary condition, a system either conforms or it does not, researchers have increasingly
proposed understanding accessibility as an experiential and relational quality that is shaped by context,
user perception, and the emotional dimensions of interaction (Aizpurua et al., 2016; Sauer et al., 2020).
Sauer et al. propose an integrative model that positions usability, user experience, and accessibility not
as separate domains, but as overlapping dimensions of a broader concept they term interaction
experience, which encompasses performance, subjective perception, and inclusive design
simultaneously. This framing resists the tendency to treat accessibility as an add-on or a checklist,
instead positions it as a core dimension of how systems are experienced.

The experiential turn in accessibility research has relevance for understanding cognitive
accessibility, an area that has historically been underprioritized in both guidelines and practice
(Campoverde-Molina et al., 2020; Friedman & Bryen, 2007). A synthesis of accessibility guidance
frameworks across multiple countries found that recommendations related to cognitive accessibility
were consistently assigned lower priority levels than those addressing visual or motor impairments. The
implications are that designers or developers addressing only the highest-priority criteria would
systematically overlook the needs of users with cognitive differences (Friedman & Bryen, 2007). This
structural de-prioritization has material consequences: digital environments that are technically
perceivable and operable, may still be cognitively inaccessible. These platforms may be difficult to
navigate, overwhelming in their information density, or structured in ways that assume neurotypical
patterns of processing and comprehension (Contreras-Ortiz et al., 2023; Fabri & Andrews, 2016; Meyers

& Bagnall, 2015).
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The importance of information filtering offers a concrete illustration of this dynamic. Research
with blind screen reader users found that filtering redundant and irrelevant content from web pages,
reducing the cognitive burden of linear auditory navigation, improved task completion rates reduced
abandonment, and nearly halved the time required to complete tasks in naturalistic conditions (Giraud
et al., 2018). These findings were not primarily about whether content was technically present and
labelled correctly, they were about the cognitive cost of encountering it. This research demonstrates
that usability and accessibility cannot be fully separated: the experience of using a system is inseparable
from cognitive effort required to do so, and designing for reduced cognitive load is itself an accessibility
practice.

Universal Design and its Relationship to Accessibility

The concept of Universal Design (UD) offers one framework for moving accessibility beyond
compliance toward a more proactive and inclusive design orientation. In educational contexts, this is
more commonly operationalized through Universal Design for Learning (UDL), which provides principles
for creating flexible learning environments that accommodate variability in how learners perceive,
engage with, and express information (Rao et al., 2014). UDL is built around three core principles:
multiple means of representation, multiple means of action and expression, and multiple means of
engagement. Together, they aim to reduce barriers before they occur rather than retrofitting
accommodations after the fact (Al-Azawei et al., 2016).

Research on UDL implementation in higher education consistently shows positive associations
with student engagement, accessibility, and satisfaction (Yang et al., 2024). A large-scale review of UDL
studies found that technology-enhanced environments were central to its operationalization, with
digital tools enabling the flexibility and personalization that the framework requires (Al-Azawei et al.,
2016). Critically, however, the same review identified that most implementations are partial or

fragmented, as educators tend to apply one or two UDL principles rather than the entire framework,
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limiting its transformative potential. This pattern of incomplete adoption mirrors the compliance
problem in accessibility more broadly, a framework that is nominally endorsed but unevenly enacted in
practice.

An important distinction exists between Universal Design, which targets the widest range of
users and contexts. In comparison, accessibility often focuses on the needs of people with disabilities
(Henry et al., 2014). Henry et al. argue that these two orientations are complementary but should not be
mixed. Broadening the concept of accessibility to encompass all users risk losing the specificity needed
to address the most significant barriers faced by people with disabilities. This tension is particularly
relevant to the present project, which is concerned with designing systems that are inclusive of autistic
users , not merely usable by a generalized population, while recognizing that inclusive design decisions
often carry broader benefits. As the literature consistently demonstrates, environments designed with
the needs of the most excluded users in mind tend to produce improvements for everyone (Barrera
Ciurana & Moliner Garcia, 2024; Henry et al., 2014).

Accessibility as a Systemic Property

Perhaps one of the most significant shifts in accessibility research and practice is the movement
from understanding accessibility as a property of individual products or interfaces toward understanding
it as a property of systems, including the processes, institutions, and power structures through which
the products are designed, evaluated, and distributed (Janse van Rensburg & Liang, 2025; Lazar et al.,
2015b). This systemic orientation recognizes that accessibility failures are rarely the result of isolated
technical oversights, they are often the product of design processes that do not meaningfully include the
people most affected by their outcomes.

The Lazar et al. examination of best practices in educational accessibility demonstrates this
point. The most effective institutional approaches to accessibility were not those that responded to

individual complaints or performed periodic audits, but those that embedded accessibility into
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procurement decisions, faculty training, and ongoing design cycles, treating it as a systemic
responsibility rather than a one-time deliverable (Lazar et al., 2015b). Similarly, Campoverde-Molina et
al. argue that meaningful accessibility evaluation must combine automated tools within human-
centered methods, precisely because the experiential dimensions of accessibility can only be assessed
through the involvement of real users in real contexts.

This systemic framing sets the stage for the trajectory of the present research. The original focus
of this project, developing standards for accessible online learning for autistic learners, was itself shaped
by an emerging recognition that accessibility cannot be fully addressed at the level of individual
interfaces or instructional strategies. The barriers that post-secondary autistic students encounter in
digital learning environments are real and specific, and they are examined in detail in the sections that
follow. However, they are also deeply connected to broader questions about how systems are designed,
who is included in that process, and what values are encoded in the standards that guide it.
Understanding accessibility as systemic is not a retreat from specificity, it is a precondition for
addressing it effectively.

Understanding Autism in Digital Learning Contexts

This review operates from a social model of disability orientation. The medical model of
disability locates impairment within the individual, framing difference as a deficit, dysfunction, or
condition to be treated or overcome (Hendriks et al., 2015). The social model, by contrast, understands
disability as the relationship between society and its response to human variation: it is not the individual
who is the “problem”, but the barriers (whether structural, environmental, attitudinal, or systemic) that
prevent or inhibit participation (Hendriks et al., 2015; Yang et al., 2024). In educational contexts, this
distinction has direct consequences for how institutions understand and respond to the needs of autistic
learners. Where the medical model prompts institutions to require diagnosis disclosure and manage

individual accommodations, the social model prompts a fundamentally different question: what needs
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to change in the system itself (Barrera Ciurana & Moliner Garcia, 2024; Janse van Rensburg & Liang,
2025)?

The neurodiversity paradigm extends this orientation further. Rather than framing autism as a
disorder to be corrected, neurodiversity positions cognitive variation as a natural and valuable
dimension of human diversity, one that is constrained not by the individual’s neurology but by
environments and systems designed around a narrow conception of functioning (Nguyen & Peers,
2025). This project aims to deviate from deficit-based characterizations of autism, focusing instead on
the ways in which autistic experiences in digital environments reveal structural gaps in how those
environments are designed. The goal is not to describe what autistic users struggle with, but to
understand what their experiences expose about the systems they are asked to navigate.

Autism as a Lens for Inclusive Design

Autism Spectrum Disorder (ASD) is a neurodevelopmental condition characterized by
differences in social communication, sensory processing, cognitive style, and information processing
(Valencia et al., 2019). It is important to note from the outset that autism is not a monolithic category:
the spectrum encompasses a wide range of profiles, strengths, and support needs, and autistic
individuals are not a homogenous group (Benton et al., 2011; Hendriks et al., 2015). Research and
design that treats autism as a single, uniform condition risks reproducing the same reductive
assumptions it aims to address.

Autistic learners represent a growing and increasingly visible population in higher education. In
the United Kingdom alone, the number of students declaring an autism diagnosis at university has
grown substantially in recent decades, with some estimates suggesting increases exceeding 200% across
a relatively short period (Chown et al., 2018). Despite this growth, institutional support structures have
not kept pace, and research consistently identifies significant mismatches between the supports offered

and the needs of autistic learners (Gormley et al., 2024). These mismatches are not incidental, they
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reflect the degree to which higher education systems, including their digital infrastructure, have been
designed around neurotypical assumptions about how students learn, navigate information, and
communicate.

The value of centering autistic students in accessibility research extends beyond the population
itself. Since autistic individuals tend to encounter barriers at the intersection of cognitive, sensory, and
navigational dimensions of digital environments, their experiences function as a revealing diagnostic.
Designing with autistic users in mind surfaces challenges that affect a much broader range of learners,
including those with ADHD, learning disabilities, anxiety, or simply high cognitive load in demanding
contexts (Barrera Ciurana & Moliner Garcia, 2024; Henry et al., 2014). This is consistent with the broader
logic of inclusive design: solutions developed for the most excluded users has the potential to improve
conditions for other students as well.

Cognitive and Sensory Dimensions of Digital Interaction

Research on how autistic individuals interact with digital environments highlights several
consistent patterns that have direct implications for interface and instructional design. One of the most
well-documented is a difference in visual attention and visual processing. Eye-tracking studies have
found that autistic users tend to exhibit longer fixation durations, more regressions, and greater reliance
on visual stimuli, such as icons, images, and spatial cues when compared to neurotypical users when
navigating digital interfaces (Andreou & Raxioni, 2024; Rezae et al., 2020).

These patterns do not indicate lower ability, rather they reflect different processing strategies
that may require more effort when interfaces are structured around dense text, ambiguous navigation,
or inconsistent visual organization.

A particularly significant finding across multiple studies is that autistic learners process visual
information, such as icons, images and symbols, faster and more effectively than text, especially when

visual and contextual elements are clearly aligned (Andreou & Raxioni, 2024; Rezae et al., 2020).
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Conversely, when icons are ambiguous or mismatches with their accompanying labels, cognitive load
increases significantly and task performance deteriorates. This has direct implications for interface
design: visual supports are not merely aesthetic enhancements but functional accessibility features, and
their effectiveness depends heavily on clarity, consistency, and alignment with user expectations.

Sensory sensitivity is another dimension that autistic people experience that shapes
engagement with digital environments. Many autistic learners experience heightened or atypical
responses to visual stimuli, including reaction to high contrast colour combinations, dense visual layouts,
motion, or complex backgrounds (Bozgeyikli et al., 2018; Farugq et al., 2025). Research on virtual reality
interfaces found that cluttered visual environments significantly reduced task performance for autistic
users , while simplified, lower-fidelity representations improved both accuracy and engagement, even
when users themselves expressed a preference for more visually rich environments (Bozgeyikli et al.,
2018). This distinction between stated preference and performance outcome is key: it suggests that
design decisions cannot rest solely on surface-level user preferences, and that reducing visual
complexity is a genuine accessibility need, rather than simply an aesthetic choice.

Cognitive load, the total mental effort required to process and interact with a system, is a
central concern across all this research. Autistic learners tend to experience higher cognitive demands in
environments characterized by unclear structure, inconsistent navigation, excessive choice, or
information that is not chunked or scaffolded effectively (Friedman & Bryen, 2007; Meyers & Bagnall,
2015; Santos et al., 2017). A detailed case study of an adult learner with ASD and ADHD in an online
university environment identified three distinct forms of disorientation: navigational, contextual, and
procedural, each of which contributed to task abandonment, reduced confidence, and significant
inefficiency (Meyers & Bagnall, 2015). The participant described navigating the learning system as

moving through a maze, unable to determine relevance, direction, or appropriate next steps. These are
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not minor inconveniences; they represent structural failures in the relationship between a learner and
the environment designed to support them.
Strengths-Based Perspectives on Autistic Learning

A strengths-based orientation emphasizes the cognitive capacities that autistic individuals often
demonstrate, including strong attention to detail, pattern recognition, systematic thinking, and a
preference for structured, predictable environments (Schmidt et al., 2024; Valencia et al., 2019). Rather
than beginning with what autistic learners find difficult, this orientation asks what capacities autistic
users bring to their interactions with digital systems, and how those capabilities can be activated and
supported through design.

Pattern recognition and spatial reasoning, for instance, are precisely the capacities activated by
well-designed visual maps and relational diagrams. Research on knowledge mapping as a navigation and
learning tool suggests that visual representations of complex information leverage the same cognitive
mechanisms that support systemic and detail-oriented processing, allowing users to perceive
relationships, hierarchies, and connections that are difficult to extract from dense linear text (Folostina
et al., 2022). Designing navigation systems that draw on these strengths, rather than requiring users to
compensate for mismatches between their cognitive style and the format of the information, represents
a meaningful and productive shift in design orientation.

A strengths-based perspective also has implications for how autistic users are positioned in
relation to the systems they interact with. Rather than treating autistic learners as users who require
remediation or special accommaodation, this orientation recognizes them as users whose needs and
capacities can actively inform better design for all. This is consistent with the neurodiversity framework,
which understands cognitive variation as a natural and valuable dimension of human diversity (Nguyen
& Peers, 2025; Schmidt et al., 2024). The implications for inclusive design are substantial: when autistic

users’ way of engaging with information is treated as legitimate and instructive rather than as deviations
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from a norm, the resulting systems are more likely to be flexible, more navigable, and more inclusive at
their core.
Language, Identity, and Representation

Any research engaging with autism must also attend to questions of language and
representation. There is no consensus on preferred terminology across autistic communities and
professional fields: some individuals and advocates prefer identity-first language (autistic person), while
others prefer person-first language (person with autism), and preferences vary by culture, context, and
individual preferences (Lei et al., 2021). A large-scale analysis of learner responses in Massive Open
Online Course (MOOC) environments found that while no universal preference emerged, participants
consistently emphasized that autistic individuals themselves should guide language choices, and that
communicating individual needs and strengths is more important than adhering to any single
terminological convention (Lei et al., 2021).

This project uses identity-first language (such as autistic learner, autistic student, etc.) as a
default, consistent with the preferences expressed by many autistic self-advocates and aligned with the
neurodiversity framework that informs this work (Nguyen & Peers, 2025). This choice is not intended to
flatten individual preferences, but to signal an orientation towards autism as identity rather than
pathology, a position that is coherent with the social model framing established at the opening of this
section.

More broadly, questions of representation extend to whose knowledge and experience is
centred in research and design. The majority of research on autism in higher education has been
conducted about autistic people, rather than with them. A scoping review of 93 studies found that 72%
made no mention of autistic involvement in the research process (Gormley et al., 2024). This absence is
not neutral; it reflects and reproduces assumptions about whose expertise counts in understanding and

addressing the barriers autistic people face. This project draws on findings from co-design processes
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embedded in the All Standards with Us initiative, recognizing the lived experience of disabled and Deaf
participants as a foundational, rather than supplementary, source of knowledge in the development of
inclusive standards.
Barriers in Online Learning Environments

Understanding the barriers that autistic learners encounter in digital learning environments
requires moving beyond a checklist of interface problems towards a structural analysis of how systems
are built, organized, and evaluated. The barriers documented in the literature are not isolated technical
failures, they are patterns that emerge repeatedly across different platforms, institutions, and contexts,
suggesting that they are products of systemic design assumptions, rather than individual oversights. This
section synthesizes the key barriers identified across the literature, organized into thematic categories.
Table 1 provides an overview of these categories, followed by a synthesis of the most significant

patterns and their implications.

Table 1

Barriers to Accessible Online Learning for Autistic Learners

Barrier Title Description Key Example(s) Additional Design Implication
from Literature Sources
Complex hyperlinked An adult learner (Fabri & Systems require
Navigational systems with excessive  with ASD described Andrews, clear hierarchical
Disorientation  branching, unclear navigating their 2016; structure,
hierarchy, and too many university LMS as Hatfield et consistent
choices can create moving through a al., 2016; signposting, and
confusion and cognitive  “maze of links” Janse van reduced branching
overwhelm, leading to with “no idea Rensburg & to support
task abandonment and  where | am going”, Liang, 2025)  orientation and
loss of confidence. resulting in task reduce procedural
abandonment and uncertainty.
reduced self-
efficacy (Meyers &

Bagnall, 2015).



Cognitive
Overload

Sensory and
Visual
Complexity

Ambiguous
Visual

Communication

Dense information
presentation, lack of
chunking, and
insufficient scaffolding
place high demands on
working memory,
disproportionately
affecting users who
process information
more slowly or through
different strategies.

High-contrast colours,
dense visual layouts,
motion, and cluttered
backgrounds can
overwhelm autistic
users whose sensory
processing differs from
neurotypical norms,
reducing both comfort
and performance.

Icons, labels, and
navigational elements
that are unclear,
unfamiliar, or
mismatched with their
textual descriptions
increase cognitive load
and cause
misinterpretation,
particularly for users
who rely heavily on
visual processing.

Eye-tracking
studies found
autistic users
exhibit significantly
longer fixation
durations when
navigating text-
heavy or cluttered
interfaces,
indication
substantially
higher cognitive
effort (Andreou &
Raxioni, 2024;
Rezae et al., 2020)
Cluttered virtual
environments
significantly
reduced task
performance for
autistic users,
while simplified
lower-fidelity
representations
improved accuracy
even when users
expressed a
preference for
richer visuals
(Bozgeyikli et al.,
2018)

Autistic users
showed
significantly
increased fixation
times and
confusion when
icons did not
clearly correspond
to their labels,
while well-
matched icon-text
pairs reduced
processing effort
(Rezae et al.,
2020).

(Bozgeyikli et
al., 2018;
Friedman &
Bryen, 2007;
Santos et al.,
2017; Wood
et al., 2021)

(Fabri &
Andrews,
2016; Faruq
et al., 2025;
Koenig et al.,
2009;
Schmidt et
al., 2024)

(Andreou &
Raxioni,
2024; Bayor
et al., 2021;
Friedman &
Bryen, 2007)
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Information must
be chunked,
layered, and
progressively
disclosed rather
than presented in
dense,
undifferentiated
blocks.

Visual design must
prioritize clarity
and calm over
richness, with
muted palettes,
generous
whitespace, and
minimal motion.

Visual elements
must be
semantically
consistent,
culturally familiar,
and clearly aligned
with
accompanying
text.



Rigid
Information
Structure

Compliance-
Driven
Accessibility

Inconsistent
Institutional
Support

Linear, one-size-fits-all
content structures that
do not accommodate
different processing
speeds, entry points, or
levels of prior
knowledge create
barriers for learners
who engage with
information non-linearly
or require more time
and repetition.

Accessibility evaluated
primarily through
automated tools and
guideline conformance
fails to capture
experiential, cognitive,
and emotional
dimensions of usability,
producing systems that
pass audits but remain
functionally
inaccessible.

Support structures for
autistic students in
higher education are
fragmented,
inconsistently
implemented, and often
reliant on diagnosis
disclosure, placing the
burden of navigation on
students rather than on
institutions.

Students with ASD
reported that
receiving
information
progressively and
being able to
control their pace
was critical to
understanding,
while rigid linear
structures
increased anxiety
and reduced
comprehension
(Barrera Ciurana &
Moliner Garcia,
2024).

A systemic review
of 25 studies found
that no
educational
website fully met
WCAG standards,
and that
automated tools,
used in 80% of
evaluations,
consistently
missed experiential
and cognitive
barriers
(Campoverde-
Molina et al.,
2020).

A survey of 99 UK
universities found
that 40% had no
in-house autism
specialist,
implementation
rates of support
measures varies
from 22% to 72%,
and almost no
institutions had
autism-specific
policies (Chown et
al., 2018).

(Al-Azawei et
al., 2017;
Contreras-
Ortiz et al.,
2023; Kent,
2015; Meyers
& Bagnall,
2015)

(Aizpurua et
al., 2016;
Giraud et al.,
2018; Iniesto
& Rodrigo,
2024;
Yesilada et
al., 2015)

(Fabri &
Andrews,
2016;
Gormley et
al., 2024;
Janse van
Rensburg &
Liang, 2025;
Lowenthal &
Lomellini,
2023)
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Systems should
offer multiple
entry points, user-
controlled pacing,
and layered
complexity rather
than enforcing a
single pathway
through content.

Accessibility
evaluation must
involve real users
and attend to
lived experience,
not only technical
conformance
metrics.

Language must be
plain, direct, and
unambiguous with
glossaries or
contextual
definitions
provided for
technical or
specialized
terminology.



Inaccessible
Language and
Terminology

Lack of
Multimodal

Representation

Exclusion from
Design Process

Complex, jargon-heavy,
or ambiguous language
in instructional
materials and interface
elements creates
comprehension barriers,
particularly where plain
language and clear
labelling are absent.

Systems that present
information in a single
format, typically dense
text, fail to
accommodate learners
who process
information more
effectively through
visual, auditory, or
spatial modalities.

Most digital learning
systems and
accessibility standards
are designed without
meaningful or authentic
involvement of autistic
users, resulting in
systems that reflect
neurotypical
assumptions and
consistently miss the
barriers that matter
most.

Students with ASD
consistently
identified unclear
instructions and
ambiguous
expectations as
primary sources of
anxiety and
disengagement,
while clear, explicit
language was
identified as a
critical enabler of
participation
(Barrera Ciurana &
Moliner Garcia,
2025; Fabri &
Andrews, 2016).
Multiple studies
confirm that
autistic users
process icons and
images faster than
text, and that
combining visual
and textual
formats
significantly
improves
comprehension
compared to text
alone (Andreou &
Raxioni, 2024;
Friedman & Bryen,
2007).

A scoping review
of 93 studies on
autistic students in
higher education
found that 72%
made no mention
of autistic
involvement in the
research or design
process (Gormley
et al., 2024).

(Dam et al.,
2023; Lei et
al., 2021;
Terras &
Jarrett, 2021;
van Calis et
al., 2025)

(Barrera
Ciurana &
Moliner
Garcia, 2025;
Contreras-
Ortiz et al.,
2023; Faruq
et al., 2025;
Redstone &
Luo, 2024)

(Benton et
al., 2011;
Hendriks et
al., 2015;
Maun et al.,
2024; Peldez
et al., 2025)
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Language must be
plain, direct, and
unambiguous,
with glossaries or
contextual
definitions
provided for
technical or
specialized
terminology.

Content should be
represented
across multiple
modalities,
allowing users to
engage through
the format best
suited to their
processing style.

Co-design and
participatory
evaluation with
autistic users must
be embedded in
system
development, not
treated as
optional or
supplementary.
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Compounding Effects and Systemic Patterns

What Table 1 cannot fully convey is the degree to which these barriers compound and reinforce
one another in practice. For example, a learner encountering navigational disorientation does not
experience that barrier in isolation, they encounter it simultaneously with cognitive overload,
ambiguous visual communication, and the absence of institutional support structures that might
otherwise help them reorient. The cumulative effect is qualitatively different from the sum of individual
barriers, it produces the kind of total disengagement documented by Meyers and Bagnall (2015), where
a learner who is capable and motivated simply cannot function within a system that was not designed
with their needs in mind.

This compounding dynamic is significant as it reveals the inadequacy of fragmented accessibility
interventions. Adding alt-text to images, or ensuring colour contrast, or providing a text transcript of a
video, each of these is a meaningful and necessary step to move towards accessibility, but none of them
addresses the structural conditions that produce the deeper barriers of navigational disorientation,
cognitive overload, or exclusion from design process. As Lazar et al. (2015a) argue, inaccessibility is not a
collection of technical errors to be corrected one by one, it is a systemic condition that requires systemic
responses.

The literature also reveals a persistent gap between where accessibility efforts are concentrated
and where the most significant barriers exist. Research consistently shows that cognitive accessibility,
encompassing navigation, information structure, clarity of language, and processing load, is the domain
in which autistic learners may experience the most severe barriers, while also being the domain that
compliance-based frameworks tend to neglect (Campoverde-Molina et al., 2020; Friedman & Bryen,
2007). This demonstrates not a technical gap, but a values gap, reflecting whose needs are treated as

central in the design of accessibility frameworks themselves.
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Lastly, the barrier of exclusion from design processes deserves particular emphasis as it is in
some of sense, foundational to the others. When autistic users are not involved in the design and
evaluation of digital systems, the barriers that result are predictable: systems built on assumptions,
evaluated by neurotypical criteria, and judged accessible by metrics that do not capture the experiences
of the people they are meant to serve. The solution is not simple to add autistic perspectives at the end
of a design process as a form of user testing, it is to restructure the design process itself around the key
principle that lived experience is a form of expertise, and that the people most affected by a system’s
design are the most qualified to identify its failures.

Opportunities and Effective Design Approaches

The barriers outlined in the preceding sections are substantial, but the literature is equally rich
in evidence for what works. Across instructional design, UX research, and disability studies, a set of
consistent design approaches emerges that meaningfully reduces barriers for autistic learners while
improving usability for a broader range of users. This section synthesizes those approaches, organizing
them around four interconnected themes: visual and multimodal design, flexibility and user control,
structured navigation, and co-design as method.

Visual and Multimodal Design

The evidence for visual design as a functional accessibility strategy, rather than an aesthetic
preference, is significant. Where interfaces that are text-heavy increase cognitive load and processing
time for autistic users, well-designed visual systems that combine icons, spatial organization, and clear
typographic hierarchy have been shown to reduce effort and improve comprehension (Andreou &
Raxioni, 2024; Rezae et al., 2020). The key word here is well-designed: the effectiveness of visual
elements and their intended meaning. Familiar icons, predictable colour coding, and unambiguous
labelling leverage existing visual literacy rather than requiring users to learn new interpretive

conventions (Bayor et al., 2021).
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Multimodal representation extends this principle beyond the visual. UDL’s foundational
emphasis on multiple means of representation reflects a growing evidence base demonstrating that
providing information across various formats accommodates a wider range of processing styles and
reduces the risk that any single format becomes a barrier (Al-Azawei et al., 2017; Redstone & Luo, 2024).
Importantly, the goal is not to multiply formats indiscriminately, but to ensure that users can access the
same content through what modality best supports their learning. Research on accessible health
information design found that combining simplified text with graphics supports significantly improved
knowledge transfer for users with cognitive disabilities, while also highlighting the importance of
balance, as too much content in any format reduces usability (Dam et al., 2023). This tension between
depth and clarity is one that runs throughout inclusive design practice and is returned to in the
framework section of this paper.

Knowledge mapping offers a particularly relevant application of visual design principles in
complex information environments. Research on visual knowledge maps as navigation and learning
tools demonstrates that spatial representations of relationships between concepts support
comprehension in ways linear text cannot, allowing users to perceive structure, identify connections,
and locate themselves within a system at a glance (Falconer, 2008; Folostina et al., 2022). Falconer’s
research on metaphor helps users organize complex information by leveraging human spatial cognition,
enabling pattern recognition and conceptual mapping that supports non-linear exploration. This finding
has direct relevance to the visual navigation work undertaken in Part 2 of this project.

Flexibility and User Control

Across the literature, flexibility consistently emerges as one of the most impactful design

principles for autistic learners, encompassing pacing, content access, and the degree to which users can

control their own path though a system (Barrera Ciurana & Moliner Garcia, 2024, 2025). When systems
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accommodate variability in how users process and engage with information, they reduce the cognitive
and emotional cost of participation for users whose needs diverge from neurotypical norms.

Autonomy and self-regulation are central to this. Learning-controlled pacing, the ability to
pause, revisit, skip or sequence content independently, is associated with higher engagement and
reduced anxiety for autistic learners (Barrera Ciurana & Moliner Garcia, 2025; Noor et al., 2022). This
requires systems to be structured in ways that make self-directed navigation legible and manageable
rather than presenting users with an undifferentiated body of material. The underlying principle, that
systems should respond to users rather than requiring users to adapt to systems, is consistent with the
social model orientation established earlier in this paper.

Structured and Predictable Navigation

Flexibility and structure are not in tension; they are mutually reinforcing. Users are more willing
and able to explore non-linearly when they have a clear sense of the overall system they are navigating
within (Falconer, 2008; Meyers & Bagnall, 2015). Consistent layouts, stable navigation, clear labelling,
and reliable feedback reduce cognitive overload by empowering users to build accurate mental models
of a system rather than expending effort to interpret and navigate the interface itself (Benton et al.,
2011; Santos et al., 2017).

Progressive disclosure is a particularly well-suited structural strategy for information-dense
environments, revealing complexity gradually rather than presenting it all at once, allowing users to
orient at a high level prior to choosing how deeply to engage (Dam et al., 2023; van Calis et al., 2025).
Research on inclusive digital platform design found that clear onboarding and guided entry points
significantly reduced barriers to independent use, suggesting that the entry experience is at least as

important as the quality of the content itself.
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Co-Design as Method and Orientation

The most consistently supported finding across the reviewed literature is that inclusive design
outcomes depend not only on what is designed, but also on who is involved in designing it. Co-design is
positioned across multiple fields not as a methodological preference, but as an ethical necessity. Studies
involving autistic users in the design of tools consistently find that participatory processes surface needs
and barriers that would not be otherwise identified (Bayor et al., 2021; Bossavit & Parsons, 2018; Maun
et al., 2024).

Effective co-design with autistic users requires individualized approaches, flexible methods, and
genuine commitment to treating participants as experts in their own experience. Standard design tools
often rely on capacities, such as abstract reasoning and verbal articulation, that may not equally
accessible to all participants, and structured environments with visual and tangible supports improve
the quality of participation (Hendriks et al., 2015; Maun et al., 2024). Beyond its practical benefits, co-
design is also an expression of the values underpinning this project. The principle of “nothing about us
without us” reflects a foundational ethical commitment to lived experience as a form of expertise, and
co-design is the structural response to that commitment (Nguyen & Peers, 2025).

Core Themes of Literature

The literature reviewed across Part 1 converges on a set of recurring themes that cut across
instructional design, UX research, disability studies, and digital accessibility. These themes are not
isolated findings, they are patterns that emerged consistently across different contexts, populations,
and methodological approaches, and together they form the conceptual foundation for the applied
work undertaken in Part 2. Table 2 summarizes these themes and their connection to the visual

navigation system developed as part of the All Standards with Us initiative.
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Core Themes Emerging from the Literature Review
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Theme Description Key Sources

Technical conformance to guidelines is (Aizpurua et al., 2016;
Accessibility insufficient to ensure usable, inclusive Campoverde-Molina et
Beyond experiences. Real accessibility is experiential, al., 2020; Giraud et al.,
Compliance relational, and context-dependent, requiring 2018; Yesilada et al.,

Cognitive Load
as a Design
Priority

Visual Design
as Functional
Accessibility

Multiple Entry
Points and
Non-Linear
Navigation

Flexibility and
User
Autonomy

Structure and
Predictability

human-centred evaluation and design rather
than checklist-based auditing.

Managing cognitive load through chunking,
progressive disclosure, clear hierarchy, and
reduced visual complexity, is a core accessibility
practice. Environments that fail to address
cognitive load disproportionately exclude
autistic and cognitively diverse users.

For autistic and cognitively diverse users, well-
designed visual systems are not aesthetic
enhancements, but functional accessibility tools
that support comprehension, orientation, and
navigation in ways that text-heavy formats
cannot.

Inclusive systems accommodate diverse
cognitive styles by offering multiple ways into
the same content, allowing users to orient
themselves and navigate according to their own
needs and priorities, rather than a fixed
sequence imposed by the system.

Systems that give users control over pacing,
sequence, and depth of engagement reduce
barriers and increase both accessibility and
motivation. Autonomy is not a preference
feature; it is a structural accessibility
requirement for users whose processing needs
diverge from defaults emerging from
neurotypical assumptions.

Consistent layouts, stable navigation, and
predictable interaction patterns reduce the
cognitive cost of using a system and allows users
to focus on content rather than interface
interpretation. Structure and flexibility are
mutually reinforcing rather than in tension.

2015)

(Bozgeyikli et al., 2018;
Friedman & Bryen, 2007;
Meyers & Bagnall, 2015;
Wood et al., 2021)

(Andreou & Raxioni,
2024; Bayor et al., 2021;
Folostina et al., 2022;
Rezae et al., 2020)

(Barrera Ciurana &
Moliner Garcia, 2024;
Dam et al., 2023;
Falconer, 2008; Meyers &
Bagnall, 2015)

(Barrera Ciurana &
Moliner Garcia, 2025;
Noor et al., 2022; Schmidt
et al., 2024; Whyte et al.,
2015)

(Benton et al., 2011;
Santos et al., 2017;
Tarantino et al., 2023;
Valencia et al., 2019)



Universal
Design for
Learning

Strengths-
Based and
Neurodiversity-
Affirming
Design

Co-Design and
Lived
Experience as
Expertise

Systemic Over
Individual
Responses

UDL provides a proactive, flexible framework for
reducing barriers through multiple means of
representation, expression, and engagement. Its
principles apply not only to instructional design,
but to any complex information engagement
where diverse users must be meaningfully
supported.

Designing from autistic cognitive strengths;
pattern recognition, spatial reasoning, and
systemic thinking, can produce more effective
and more inclusive systems. This reframes
inclusive design as activating capacity rather
than compensating for deficit, consistent with
the social model orientation of this project.
Inclusive design outcomes depend on the
meaningful involvement of people most affected
by a system in its development. Lived experience
is a form of expertise that produces design
insights unavailable through other means, and
its absence from design processes is a primary
driver of exclusion.

Accessibility failures are systemic rather than
individual, requiring responses at the level of
processes, institutions, and design practices.
Retrofitted accommodation and individual
workarounds are inherently insufficient
responses to barriers that are structural in
origin.
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(Al-Azawei et al., 2016,
2017; CAST, 2024; Rao et
al., 2014; Redstone &
Luo, 2024; Yang et al.,
2024)

(Contreras-Ortiz et al.,
2023; Nguyen & Peers,
2025; Schmidt et al.,
2024; Valencia et al.,
2019)

(Bossavit & Parsons,
2018; Gormley et al.,
2024; Hendriks et al.,
2015; Maun et al., 2024)

(Barrera Ciurana &
Moliner Garcia, 2025;
Janse van Rensburg &
Liang, 2025; Lazar et al.,
2015a; Peldez et al.,
2025)

These themes collectively establish the evidence base and values that informs the applied work

in Part 2. Each is traceable to specific design decisions in the visual navigation system, and the table will

be re-visited in that section to make those connections explicit.

Limits of Domain-Specific Standards

The themes established across Part 1: cognitive accessibility, multimodal representation, flexible

navigation, co-design, and systemic orientation, were developed primarily in digital learning contexts.

However, when this same lens is applied to the domain of standards development, a striking parallel

emerges. The barriers that autistic learners encounter in poorly designed digital learning environments

and the barriers that disabled and Deaf people encounter in standards development processes share a
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common structural logic: both are produced by systems designed around a narrow set of assumptions
about who will use them, how, and with what prior knowledge and capacity. This recognition is what
motivated the shift in scope that defines the second part of this project.
The Problem with Domain-Specific Approaches

The original aim of this research was to develop a set of domain-specific standards for accessible
online learning tailored to autistic learners in higher education. This is a legitimate and necessary area of
work, the literature reviewed in Part 1 makes clear that the barriers autistic learners face in digital
environments is specific, well-documented, and insufficiently addressed by existing frameworks.
However, as the research progressed, several limitations of the domain-specific approach became
apparent.
Limitation 1: Scope

The range of barriers identified in the literature, spanning interface design, instructional
strategy, institutional policy, language and terminology, co-design practice, and systemic orientation, is
too broad and too deeply interconnected to be addressed by a single set of domain-specific guidelines.
Effective responses to these barriers require coordinated change across multiple levels of a system
simultaneously, and a domain-specific standard focuses on online learning environments alone cannot
reach the institutional, procedural, and cultural dimensions where many of the most significant barriers
originate (Janse van Rensburg & Liang, 2025; Lazar et al., 2015b).
Limitation 2: Generalizability

The variability documented across the literature, in autistic users’ needs, preferences and
processing styles, and support requirements, resists reduction to a fixed set of prescriptive guidelines
(Al-Azawei et al., 2016; Hendriks et al., 2015). Standards that are specific enough to be actionable risk
being too restrictive to accommodate the diversity they are meant to serve, while standards broad

enough to accommodate that diversity risk being too vague to drive meaningful change. This tension is
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not unique to accessibility through an autistic lens; it is a structural challenge facing any attempts to
standardize responses to human variability.
Limitation 3: Process

Even well-designed domain-specific standards are limited by the processes through which they
are developed. Standards created without meaningful involvement of the communities they are
intended to serve will inevitably reflect the assumptions and priorities of those who did the creating,
reproducing the same exclusions they aim to address (Gormley et al., 2024; Maun et al., 2024). This is
not a problem that can be solved at the level of content, it requires a fundamental rethinking of how
standards are made.

From Accessibility Standards in Online Learning to Inclusive Standards Development

The process limitations identified in the preceding section point toward a more fundamental
question: not just what accessibility standards should say, but how they should be made. This section
traces the conceptual shift that reoriented the present research, from domain-specific standards for
autistic learners in online learning, towards contributing to a broader initiative dedicated to making the
standards development itself more inclusive and argues that this shift is not a departure from the
original research focus, but a logical extension of the findings.
Standards Development as an Accessibility Problem

Standards Development Organizations (SDOs) operate as complex institutional environments
with their own significant barriers to participation. Dense documentation, inaccessible meeting formats,
lack of compensation, inadequate support for disabled and Deaf contributors, and processes that
assume a level of technical familiarity that many community members do not have systematically
exclude the people whose lived experience is most relevant to the standards being developed (IDRC,
n.d.-b). The result is a self-reinforcing cycle: standards meant to reduce barriers are developed through

processes that reproduce the very barriers they are designed to address.
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This dynamic is directly recognizable from the literature reviewed in Part 1. The gap between
what accessibility standards measure and what users experience has a precise analogue in standards
development: the gap between who standards claim to serve and who is involved in making them. The
response requires the same orientation in both contexts: moving from compliance towards
participation, from technical specification toward lived experience, and from individual accommodation
toward systemic redesign.

The All Standards with Us Initiative and Contributions of this Project

The All Standards with Us initiative, developed by the Inclusive Design Research Centre (IDRC) at
OCAD University, in collaboration with various individuals and organizations, focuses on developing
meta-standards for the process of standards development itself. Its central premise is that inclusive
standards cannot be produced by exclusive processes, and that the participation of disabled and Deaf
communities is a foundational requirement rather than a consultation exercise (IDRC, n.d.-a). The
guidelines are grounded in co-design findings from the All Standards with Us project, reflecting the
direct input of community members whose participation may have previously been excluded or
inadequately supported.

The connection between this initiative and the research conducted in Part 1 is substantive. The
barriers the guidelines address and the principles they apply are structurally similar to those identified
throughout the literature review. The All Standards with Us initiative is, in this sense, an application of
inclusive design at the level of process rather than product.

The primary contribution from this project to the All Standards with Us initiative was the
development of a visual navigation system for the guidelines, a spatial, interactive map designed to
function as an alternative entry point for users who prefer to explore the whole system before locating
themselves within it at a deeper level. This system is a direct application of the research conducted in

Part 1: designed in response to the barriers of cognitive overload, additional/multiple entry points, and
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the challenge of making complex interconnected content navigable without requiring linear reading. Its
development: design, rationale, structural decisions, and relationship to the co-design findings, is the

focus of the part that follows.
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Part 2: Applying Inclusive Design Principles — Developing a Visual Navigation System for the All
Standards with Us Guidelines

Part 1 of this project established a clear evidence base: accessibility in digital environments is
effectively achieved through systems designed with cognitive clarity, flexible navigation, multiple entry
points, and the meaningful involvement of the people they are intended to serve. It also traced the
conceptual shift that reoriented this research, from developing domain-specific standards for autistic
learners in online learning toward contributing to the All Standards with Us initiative, a project
dedicated to making standards development itself more inclusive.

Part 2 documents the applied contribution that emerged from that shift: the development of a
visual navigation system for the guidelines that emerged from the All Standards with Us initiative. This
system is not a redesign of the guidelines themselves, nor a simplification of their content, the full
accessible text already exists on the website and was deliberately preserved. It is, instead, an alternative
entry point into the information, as a spatial, interactive overview of the guidelines ecosystem designed
to help users understand the whole system before locating themselves within it.

Each design decision documented in this section can be traced back to the research conducted
in Part 1. The Core Themes established in that section is revisited here, with each theme connected
explicitly to the design choices that give it practical expression. Together, the two parts of this project
demonstrate that research on accessibility in digital learning and practice in inclusive standards
development are not parallel tracks, but a deeply interconnected endeavor. And that the most
productive site of intervention is not the content of the standards alone, but the systems and processes
through which that content is made accessible, navigable, and useable by the people it is meant to

serve.
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The All Standards with Us Guidelines — Context and Content

The All Standards with Us initiative was developed by the Inclusive Design Research Centre
(IDRC) in collaboration with disabled and Deaf community members, researchers, and Standards
Development Organizations. Its focus is the development of meta-standards for the process of
standards development itself, not for any particular accessibility domain, but for how standards are
made. (IDRC, n.d.-b).

Involvement with the project began when the content was near completion and ready to move
the content online to the guideline’s website. During this phase, recommendations were made to
address cognitive load within the site’s content structure, grounded in findings from the literature
review in Part 1. These recommendations addressed dense material that was presented to users
without structural scaffolding and including iconography. Although these recommendations were not
initially taken forward by the project team, those same recommendations were ultimately revisited and

implemented with the backing of other members involved in the project (see Figures 1 through 6).



Figure 1

Registration Process Page as Found in the Browse by Standards Development Process Section Prior to

Redesign [image]
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Note. Screenshot from the All Standards with Us guidelines website draft prior to implementation of

cognitive load recommendations. From Inclusive Standards by the Inclusive Design Research Centre, n.d.



Figure 2

Registration Process Page: Prototype Submitted to Project Team [image]
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Registration Process Page at Time of Publishing [image]
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Note. Screenshot from the All Standards with Us guidelines website reflecting the implemented design.

From Inclusive Standards by the Inclusive Design Research Centre, n.d.
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Figure 4
Be Transparent in the Application Process Page Prior to Redesign [image]
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cognitive load recommendations. From Inclusive Standards by the Inclusive Design Research Centre, n.d.
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Be Transparent in the Application Process Page: Prototype Submitted to Project Team [image]
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Be Transparent in the Application Process Page at Time of Publishing [image]
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The Navigation Challenge

The guidelines are a substantive resource, but their scope creates a secondary challenge: the
content is extensive and layered, and locating relevant guidance without reading everything
sequentially, which can place significant demand on users navigating the content.

Three navigation pathways currently exist: browsing by process stage, browsing by barriers, and
search. Each serves a distinct need but may not provide users with a whole-system overview before
entering the content at a particular pathway. This is the gap most addressed by the research in Part 1,
and the gap the visual navigation system was designed to fill.

Design Rationale

The development of a visual navigation system for the guidelines emerged from a
recommendation within the project team at the Inclusive Design Research Centre, following a
recommendation to explore ways of making the guidelines more accessible through visual or interactive
elements, as part of a broader set of priorities for the next phase of the guidelines. The concept was
partly inspired by the Co-design Kit, an existing IDRC project which uses rich visual elements and spatial
metaphor to convey complex process information in an accessible and engaging way (The Design
Process, n.d.).

The visual system was understood from the outset as comparable to a site map, a way of
orienting users to the full scope of the guidelines before they engage with its detail, providing them
entry points to explore the information in-depth. The existing navigation pathways each serve users who
may have a sense of what they are looking for. What they may not provide is an overview for users who
need to understand the structure of the guidelines before they can locate themselves within it. The
visual map is a way to close that gap.

The research conducted in part 1 provided the theoretical grounding for this contribution. The

literature demonstrates that users, and particularly autistic and cognitively diverse users, benefit
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significantly from being able to orient to a complex system at a macro level before engaging with its
detail (Falconer, 2008; Meyers & Bagnall, 2015). The visual system is a direct application of these
findings to a real design problem identified by the project team.
Design Principles and Decisions

The visual navigation system was developed according to a set of principles that emerged from
the research conducted in Part 1, the co-design findings from the All Standards with Us project, and the
specific constraints of the guidelines site.
The Ecosystem Metaphor

The central organizing metaphor is an ecosystem: interdependent, recurring, with no fixed start
or end. Falconer (2008) argues that spatial metaphors help users organize complex information by
leveraging spatial cognition, enabling pattern recognition, and conceptual mapping that supports non-
linear exploration. The ecosystem metaphor accurately reflects the nature of the guidelines: the five
stages are not truly sequential, and the cross-cutting themes resist linear representation. A journey or
pathway metaphor, similar to the one used in the Co-design Kit (The Design Process, n.d.), was not used
as it implies a single correct route and may carry connotations of movement and mobility that may not
resonate with all users. The metaphor is expressed abstractly, soft organic shapes suggest a living
system without depicting one, keeping the visual language calm and cognitively clear (Faruq et al., 2025;

Folostina et al., 2022; Schmidt et al., 2024) (see Figure 7).
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Figure 7

Visual Navigation System Prototype: Ecosystem Overview Map [image]
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Note. Author’s prototype showing the five-stage ecosystem layout (Foundation, Seeding, Rooting,
Canopy, and Watershed) arranged as overlapping organic nodes with circular directional arrows

communicating the interdependent nature of the standards development process.
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Wayfinding Over Content Delivery

Each node contains only enough information to orient a user: a label, a brief description, and a
link to the relevant section of the full guidelines. The visual system points: it does not explain. Cross-
cutting themes are represented as threads running through the whole ecosystem, making visible the
interconnectivity across the stages visual that linear navigation cannot convey.
Accessibility as a Design Constraint

The system was developed as an interactive web page as its foundation, ensuring the visual
layer does not create new accessibility barriers. It is designed to complement the existing accessible
browse modes rather than compete with them. Visual design decisions follow directly from the cognitive
accessibility principles established in Part 1: a muted palette, generous whitespace, minimal motion, and
consistent typography throughout.
Connecting Principles to Evidence

Table 3 connects the Core Themes established in Part 1 (Table 2) to the specific design decisions
that are described in the prior section
Table 3

Core Themes from Part 1 and Corresponding Design Decisions

Description
Theme
Accessibility Beyond The system is evaluated against navigational clarity and user experience, not
Compliance technical conformance alone.
Cognitive Load as a Nodes contain minimal text. Information is layered: overview first, with the
Design Priority detail on the linked page. Muted palette, whitespace, and minimal motion

reduce cognitive overhead.

Visual Design as The navigation layer is visual and spatial. Organic shapes and proximity
Functional relations do the structural work that dense text would otherwise require.
Accessibility

Multiple Entry Points ~ The map has no fixed starting point. Users can enter at any node and explore
and Non-Linear in any order, accessing all five stages and cross-cutting themes

Navigation simultaneously.



Flexibility and User
Autonomy

Structure and
Predictability

Universal Design for
Learning

Strengths-Based and
Neurodiversity-
Affirming Design
Co-Design and Lived
Experience as
Expertise

Systemic Over
Individual Responses
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No pathway is imposed. The map supports both open directed navigation
and open exploration according to user need.

Consistent visual language and stable organizational logic are maintained
throughout, allowing users to build a reliable mental model across visits.

The visual map is one of multiple navigation modes on the site, each serving
a different cognitive orientation, enacting multiple means of representation
at the level of navigation.

The spatial, relational structure activates pattern recognition and systems
thinking rather than requiring linear sequential processing.

The structure of the map reflects the five stages and cross-cutting themes
identified through co-design with disabled and Deaf participants. For
example, the co-design sessions identified that standards are often long and
dense with no structured way to access or process content, and that a visual
map of how existing standards connect was explicitly recommended as a
solution (IDRC, n.d.-a). The navigation system is a direct response to these
findings.

The map makes the whole system visual at a glance, communicating the
guidelines as an interconnected ecosystem, rather than a list of isolated
recommendations.

Together, these design decisions demonstrate that the visual navigation system is not an

aesthetic addition to the guidelines but a principled response to an evidence-based understanding of

how diverse users navigate complex information environments. Each decision is traceable to the

research conducted in part 1 and to the lived experience of the communities the guidelines are designed

to support.

Structure and Content of the Navigation System

The visual navigation system is organized around the five stages of the standards development

process as its primary structural nodes: Organization and Setup, Recruitment and Registration, Preparing

for Participation, Drafting the Standard, and Publishing, Feedback and Maintenance. Arranging these as

nodes within an ecosystem layout, rather than sequentially along a timeline, communicates that while

the stages have general developmental logic, they are interdependent and mutually reinforcing. Each
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node links users directly to the relevant section of the guidelines site, where the full content is available
in its existing accessible format. The precise level of detail represented within each node is currently
determined through the iterative development process, with cognitive load and navigational clarity as

the primary criteria (see Figure 8).

Figure 8

Visual Navigation System Prototype: Canopy Node Detail View [image]
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Note. Author’s Figma prototype showing the expanded Canopy node (Collectively Drafting the
Standards), which is overlayed when user selects Canopy on main view (Figure 7). Within this view,
there is a stage description and eight sub-page navigation links: Organizing, Facilitation, Workload,

Physical Spaces, Technology, Documents, Language, and Travel.
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Each button expands a sidebar to reveal the node’s sub-pages. Providing next level of detail

while maintaining consistent visual language (see Figure 9).

Figure 9

Visual Navigation System Prototype: Organizing Sub-Page Sidebar Overlay [image]
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Note. Author’s Figma prototype showing the Organizing sub-page opening as a sidebar within the
Canopy stage (Collectively Drafting the Standards), displaying with iconography, contextual framing, and

a collapsed list of nine actions that can be taken.

Each action item expands to reveal detailed guidance, demonstrating scaffolded information in

practice (see Figure 10).
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Figure 10

Visual Navigation System Prototype: Organizing Sub-Page Sidebar Overlay with Expanded Actions
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Note. Author’s Figma prototype showing the Organizing sub-page sidebar with all action items
expanded, revealing an overview for each of the nine action items for Organizing. The More Information

button takes users to the page within the main content, with more details included.
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Cross-Cutting Themes

One of the most structurally distinctive features of the visual system is its representation of
cross-cutting themes. Topics such as communication accessibility, compensation, and plain language
that recur across multiple stages and cannot be meaningfully assigned to any single one. The ecosystem
map makes these visible as connective threads running through a whole system, a representational
affordance unique to the visual layout that directly addresses the co-design finding that users struggle to
understand how different parts of the standards process relate to each other (Appendix A).
Iterative Development

The product of this project is an initial prototype, a first iteration of a system that is expected
(and intended) to evolve. As with all design work, and particularly inclusive design work, the prototype
will need to be refined as the All Standards with Us project changes or evolves, or users encounter any
challenges with navigating the visual map (Hendriks et al., 2015; Maun et al., 2024). The decisions
documented in this paper represent the conceptual and structural foundation of that prototype, not as a
finished project. Future iterations may revise the visual language, the level of detail at the map level, the
treatment of cross-cutting themes, or the interaction design of individual nodes, all in response to
feedback from the communities that work with the guidelines. The value of current work lies not in
producing a definitive solution, but in establishing a principled starting point from which that iterative
process can proceed. At the time of submission, the visual navigation system has been developed as a

functional prototype and deployed as a live web application, accessible at https://mrp-visual-map-all-

standards-with-us.netlify.app/guidelines/ecosystem-map/.The underlying code is housed in a GitHub

repository forked from the All Standards with Us guidelines site (https://github.com/mitch-ocad/visual-

map-for-standards.inclusivedesign.ca), ensuring that technical implementation is directly compatible

with the existing codebase and can be integrated into the live site by the project team and adapted as


https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/
https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/
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needed. Figures 11 through 15 document the visual navigation system as deployed at the time of

submission.

Figure 11

Live Deployment of the Visual Navigation System: Ecosystem Map Page [image]

Ecosystem Map

The ecosystem
metaphor

. Teyare

Contact Us

Email
idscBocsucs

Note. Screenshot of the deployed visual navigation system at time of submission, showing the full

Ecosystem map including the ecosystem metaphor explanation, cross-cutting themes description, usage
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guidance, and the interactive five-stage map. Retrieved from https://mrp-visual-map-all-standards-with-

us.netlify.app/guidelines/ecosystem-map/.

Figure 12

Live Deployment of the Visual Navigation System: Canopy Node Overlay [image]

Canopy
COLLECTIVELY DRAFTING THE STANDARD

Acanopy only holds because of what supports it from below. The roots,

seeds and conditions built in earlier stages come together in the work of
collectively drafting standards through many overlapping processes. This
stage has the most moving parts, and the most opportunities to either
create or remove barriers.

&‘g Organizing

gé-g Facilitating

2% Workload

i3 Physical spaces
Fi Technotogy
Documents
Y Language

& Travel

Note. Screenshot of the deployed visual navigation system at the time of submission, showing the
Canopy Node (Collectively Drafting the Standard) opening as a native HTML <dialog> element above the
dimmed ecosystem map, with stage description and eight sub-node navigation links. Retrieved from

https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/.



https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/
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Figure 13

Live Deployment of the Visual Navigation System: Organizing Sub-Node Sidebar Panel [image]
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< Canopy
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Actions

Allocate a dedicated accessibility budget

Empower chairs and facilitators to manage conflict

Ensure websites are accessible

Make remote/vir ine meetings

Open up committee meetings and allow outside
participation

Plan meetings so people worldwide can join

Provide ion and i ion for i

Set meeting language captions correctly

Use accessible hybrid meeting practices

Note. Screenshot of the deployed visual navigation system at the time of submission, showing the

Organizing Sub-Node opening as a sidebar above the dimmed ecosystem map, with breadcrumb

navigation back to the Canopy stage and nine collapsed action items. Retrieved from https://mrp-visual-

map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/.
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Figure 14

Live Deployment of the Visual Navigation System: Organizing Sub-Node Sidebar Panel with Expanded

Actions [image]

< Canopy

L

2 Organizing

Actions
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LONG-TERM ACTIONS
* Ensure each technical committee has access to funds for essential

accommodations (e g, interpreters, captioners, accessible tools)

* Consider t ing for inistrati i e or training on

facilitation that centers inclusion

Mare information '

Empower chairs and facilitators to manage conflict ~

QUICK ACTIONS

« Encourage all members to learn active listening, empathy, and
respectful disagreement before starting every meeting.

« Train chairs on how to handle conflicts, help the group agree, and run
meetings in an accessible way.

= Give chairs tools and resources to run discussions, especially when
power differences exist.

« Teach chairs when and how to step in if someone is dominating or
others are being left out.

* Take short breaks if discussions get heated.

* Show chairs how to allow disagreement while still finding agreement
where possible.

= Pay attention to whether people feel included, excluded, or
uncomfortable. This will avoid conflicts from happening.

* Let people share concerns or complaints in writing or chat if they don't
want to speak out loud. Make sure these concemns are acknowledged.

= Keep records of how conflicts were handled and lessons learned from
past meetings.

= Allow anonymous reporting when needed.

Note. Screenshot of the deployed visual navigation system at the time of submission, showing two
expanded action items within the Organizing sub-node sidebar. Action content is drawn directly from
the corresponding guideline sub-pages from the All Standards with Us website, accessible via the “More

Information” links within each expanded item. Retrieved from https://mrp-visual-map-all-standards-

with-us.netlify.app/guidelines/ecosystem-map/.
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Figure 15

Live Deployment of the Visual Navigation System: Mobile View [image]

this map

Select a stage to explore its processes. Each
process opens a set of concrete actions:
things you can do now, and longer-term
commitments that build lasting capacity.
This map is an overview with links to the
entire content. It is to be used to explore
the content at a surface-level before
exploring deeper in the pages linked within
the visual map.

g Foundation .
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participants

=¢ Rooting

- >
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Note. Screenshot of the deployed visual navigation system at the time of submission, showing the
responsive mobile layout of the Ecosystem Map page. On smaller screens the five-stage organic map is
replaced by a vertically stacked card list, each card displaying the stage icon, name, and subtitle,

preserving full navigational funtionality across device contexts. Retrieved from https://mrp-visual-map-

all-standards-with-us.netlify.app/guidelines/ecosystem-map/.
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Accessibility Considerations

As demonstrated in the extensive research that led to this outcome in Part 1, accessibility is not
a secondary consideration in the development of the visual navigation system, it is a foundational design
constraint. This is particularly significant given the context: a navigation tool developed for a resource
dedicated to inclusive standards development must itself be accessible, or it risks reproducing the same
contradictions it is designed to address.

Semantic HTML as Foundation

The system is built as an interactive web page with semantic HTML underling the visual layer.
This ensures that the structure and the content of the map are accessible to screen reader users,
keyboard navigators, and users of other assistive technologies, not as an afterthought but as a core
architectural decision. The visual presentation is a layer on top of an accessible structure, not a
replacement for one.

A concrete example of this approach is the use of the HTML <dialog> element for node detail
views (as mentioned in Figures 12 to 14). This method provides built-in focus management, keyboard
navigation, and screen reader announcements handled directly by the browser. Using the Escape key
will close the element and return focus back to the map.

Complementing Rather Than Competing

A key accessibility consideration is the relationship between the visual system and the existing
accessible pathways on the guidelines site. The current site was developed with screen reader users
specifically in mind, keeping strategies and tips content visible without requiring additional clicks or
page loads. The visual navigation system is designed to function alongside this structure rather than
disrupting it, providing an additional entry point for users who benefit from visual and spatial

orientation without removing or complicating the existing experience for users who do not.
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Visual Accessibility

The visual design decisions documented in the preceding section, muted palettes, generous
whitespace, minimal motion, consistent typography, and clear labelling, are each directly informed by
the accessibility needs of autistic and cognitively diverse users identified in Part 1. Colour is not used as
the sole means of conveying information. Interactive elements are clearly identified and consistently
behaved. The organic shapes used to represent stages and themes are differentiated though multiple
visual cues: shape, label, and spatial position, so that users are not reliant on any single visual cue to
interpret the system.
Limitations of Visible Accessibility

It is important to acknowledge that a visual navigation system carries inherent accessibility
limitations. For users with significant visual impairments, a spatially organized map will always present
challenges that a well-structured text-based navigation system does not. This is precisely why the visual
system is positioned as a third entry path rather than a replacement for existing modes, it extends the
range of users who can orient themselves effectively to the guidelines without reducing the accessibility
of the resource for those who rely on non-visual navigation. The goal is additive inclusion, not
substitution.

Limitations and Future Directions

The most significant limitation of the present project is that the visual navigation system has not
yet been tested with the users it is designed for. The design decisions documented here are grounded in
research and informed by co-design findings, but they remain untested assumptions until evaluated
against the actual navigational experiences of disabled and Deaf users, autistic users, and others the

guidelines are intended to support.
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A second limitation relates to scope. The visual navigation system addresses one component of
a larger initiative, the challenge of navigating the guidelines content, but does not address other
identified priorities such as content and language review or the addition of narratives and case studies.

A third limitation is the absence of direct co-design in the development of the visual system
itself. While informed directly by co-design findings from the All Standards with Us project, the design
process did not include iterative co-design sessions with community members focused specifically on
the navigation system, a gap that future development should address.

Future Directions

The most immediate next step if given more time would be user testing the prototype with
autistic users, disabled and Deaf users with a range of access needs, and users who are new to the
guidelines. Findings should drive the next iteration of the system, with particular attention to the level
of detail at the map level, the visual language used for cross-cutting themes, and screen reader
accessibility.

Beyond the immediate prototype, the approach taken here, applying research on accessibility in
digital learning to the challenge of making complex standards content navigable, has potential
applications beyond the All Standards with Us guidelines. The visual ecosystem approach, the
wayfinding-over-content-delivery principle, and the multiple entry path model are transferrable to any
standards resource or policy framework that presents dense, interconnected content to a diverse user

population.
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Conclusion

This project began with a focused question: how can digital learning environments be made
more accessible for autistic learners in higher education? Through an extensive review of literature
across digital accessibility, instructional design, UX research, and disability studies, it became clear that
this question could not be fully answered at the level of interface design or domain-specific standards
alone. The barriers autistic learners encounter in digital environments are structural and systemic,
produced by design processes that do not meaningfully include the people they are meant to serve, and
addressing them requires the same systemic orientation.

This recognition prompted a shift in scope. Rather than developing standards for accessible
online learning, the project turned toward a context in which inclusive design principles could be applied
at a more fundamental level: the process of standards development itself. The All Standards with Us
initiative, the specific contribution of a visual navigation system for its guidelines, provided that
opportunity.

The visual navigation system documented in Part 2 is a direct application of the evidence base
established in Part 1. Every design decision, the ecosystem metaphor, the wayfinding priciples, the
multiple entry paths, the semantic HTML foundation, the muted and cognitively calm visual language, is
traceable to findings in the literature review and to the lived experience of the disabled and Deaf
community members whose participation in the co-design process shaped the guidelines the system is
designed to navigate. It is an initial prototype, subject to iteration and refinement, but it is a principled
one.

Taken together, the two parts of this project make an argument that extends beyond either of
its specific contributions. Accessibility is not only a property of products or interfaces, it is a property of
the processes through which those products are made, the values encoded in the systems that govern

them, and the degree to which the people most affected by design decisions are included in making



them. Research on accessibility in digital learning and practice in inclusive standards development are
not separate endeavors. They are expressions of the same commitment: that the systems people are

asked to navigate should be designed with and for the full range of people who will use them.
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Appendix A: Accompanying Digital Materials
1. Figma Prototype Export [pdf] — 2026
o A PDF export of the interactive visual map prototype that was used to develop the live
website showing all five stages and their sub-categories.
o File Name: Visual_Map_Figma_Prototype.pdf
2. Figma Prototype [link] — 2026
o Interactive prototype for the Visual Map for the All Standards with Us, demonstrating
navigation between ecosystem stages and detail panels.

o Link: https://www.figma.com/proto/H7AvsyWGzrEIQ3scGJvrKW/All-Standards-with-Us--

-Visual-Map--Prototype-?node-id=0-1&t=4m6hU7t12i00SRuh-1&scaling=scale-

down&content-scaling=fixed

3. GitHub Repository [link] — 2026
o Source code for the Visual Map web application, forked from

https://github.com/inclusive-design/standards.inclusivedesign.ca.

o Link: https://github.com/mitch-ocad/visual-map-for-standards.inclusivedesign.ca

4. Live Website of Visual Map [link] — 2026
o Web version of the Visual Standards Map for All Standards with Us.

o Link: https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-

map/


https://www.figma.com/proto/H7AvsyWGzrElQ3scGJvrKW/All-Standards-with-Us---Visual-Map--Prototype-?node-id=0-1&t=4m6hU7t12ioOSRuh-1&scaling=scale-down&content-scaling=fixed
https://www.figma.com/proto/H7AvsyWGzrElQ3scGJvrKW/All-Standards-with-Us---Visual-Map--Prototype-?node-id=0-1&t=4m6hU7t12ioOSRuh-1&scaling=scale-down&content-scaling=fixed
https://www.figma.com/proto/H7AvsyWGzrElQ3scGJvrKW/All-Standards-with-Us---Visual-Map--Prototype-?node-id=0-1&t=4m6hU7t12ioOSRuh-1&scaling=scale-down&content-scaling=fixed
https://github.com/inclusive-design/standards.inclusivedesign.ca
https://github.com/mitch-ocad/visual-map-for-standards.inclusivedesign.ca
https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/
https://mrp-visual-map-all-standards-with-us.netlify.app/guidelines/ecosystem-map/
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