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Abstract

Expanded coverage and enforcement of Title II has led universities
to review institutional accessibility for access barriers that may vi-
olate policy. Neurodivergent students are a disability group whose
access labor and barriers are sometimes overlooked by universi-
ties. We conducted an educational co-design project in an online
course with nine autistic community-college students. Students
used their lived experience to surface access barriers and prototype
DIY assistive technology solutions, with a strong theme around
enabling authentic two-way communication in mixed-ability teams.
Our findings suggest that educational co-design activities with neu-
rodivergent students can inform disability theory in research and
approaches to collective accessibility in universities. We recom-
mend strategies for implementing educational co-design activities
with neurodivergent students toward adherence to Title II, includ-
ing incorporating accessibility projects in computing curricula and
highlighting the access labor of disabled students through formal
partnerships.

CCS Concepts

« Human-centered computing — Accessibility theory, con-
cepts and paradigms; - Applied computing — Collaborative
learning.
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1 Introduction

On April 24, 2024, the Federal Register published the final rule of
the Department of Justice updating its regulations for Title II of the
Americans with Disabilities Act (ADA) [1]. This rule emphasizes the
need for web content and mobile applications provided by state and
local governments, including public higher education institutions,
to be accessible to people with disabilities. The expanded coverage
of Title IT has encouraged universities to expand their efforts in
accessibility education [2, 32].

Disabled students practice access labor, the practice of negotiat-
ing and seeking equitable access to organizational services, tech-
nologies, and resources; However, universities sometimes overlook
the access labor and support needs of students with invisible disabil-
ities, such as certain cognitive and developmental disabilities [4].
The university’s slow response to access barriers fosters a "Dou-
ble Hacker Dilemma" [8], in which disabled students must create
Do-It-Yourself (DIY) solutions, which are driven by students’ lived
experiences of disability [25].

As universities adapt to the increased coverage and enforcement
of Title II [2, 32], the fund of knowledge [27] disabled students have
developed from their lived experiences can inform approaches to
accessibility education.

We use the term ‘neurodivergent students® to refer to students
whose cognitive processing styles differ from norms constructed
socially or culturally, often resulting in unique strengths and chal-
lenges [33]. Neurodivergent refers to a wide variety of cognitive
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and developmental disabilities, including autism, ADHD, and oth-
ers. 3.2% of children in the United States are autistic [28], and many
will pursue and require support in higher education.

We co-design DIY assistive technology with neurodivergent stu-
dents to identify opportunities to leverage and recognize the fund
of knowledge disabled students to bring accessibility education. We
discuss how universities can leverage co-design pedagogy to im-
prove accessibility education and support neurodivergent students
in adhering to Title II accessibility guidelines and beyond.

Although formal access labor [4] often involves navigating in-
stitutional processes, the Disability Justice movement offers the
concept of access intimacy to describe the more profound, rela-
tional work of co-creating access based on mutual understanding
and interdependence [22]. Our work explores how a pedagogical
setting can become a site for fostering such intimacy among dis-
abled students and educators. Because Title IT expands obligations
for program access (not only web content), instructors across disci-
plines need classroom-level processes to find barriers and co-create
fixes with students.

2 Background

2.1 Accessing Neurodivergent Funds of
Knowledge with Co-Design

Accessibility education in computing raises awareness about the
often overlooked challenges of disabled people, such as the lack of
appropriate accommodations. This issue often stems from limited
concern or awareness about their disabilities. When schools fail to
provide necessary accommodations, disabled individuals may feel
excluded, leading to negative downstream effects such as feelings
of exclusion, lower performance and reduced participation. [33].

When computing classrooms create opportunities for students
to reflect on their personal and collective experiences of disability,
this can both legitimize and encourage participation for individ-
uals with disabilities [18]. This approach can be understood as a
form of epistemic justice, and a form of establishing and normaliz-
ing a cripepistemology [17]. However, creating affirming learning
environments requires deliberate planning and design.

One approach for fostering these interactions, borrows from
co-design, which is a form of participatory design (PD) that aims to
increase the voice of marginalized groups by fostering knowledge
exchange between designers and design partners who will be end
users of technology. The goal of this approach is to ensure that
users have agency in the design outcomes that ultimately impact
them [30]. By positioning neurodivergent students as experts in
their own experience, co-design processes challenge the traditional
hierarchy of knowledge in the classroom and recognize disability
as a site of valuable insight, not merely a problem to be solved [15].

Previous work has explored adapting co-design as formal class-
room activities for individuals with cognitive and developmental
disabilities [20]. However, work in HCI identified challenges in
accommodating a variety of communication and information pro-
cessing styles. In particular, a persistent challenge is that co-design
is often inaccessible to some neurodivergent participants, as this
approach often requires individuals to conform to specific thinking
and verbal communication standards [3]. When these challenges are
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not addressed in participatory design, neurodivergent participants
may be excluded [3].

A potential solution to neurodivergent exclusion is codesign may
be the Fund of Knowledge approach, which asserts that learners
already have sophisticated skills and knowledge based on their
lived experiences, social circumstances, and privileges [11, 27]. We
propose to take a Fund of Knowledge approach to accessibility
education by reframing facilitating co-design activities that offer
multiple means [12] for neurodivergent students to express their
lived experiences.

2.2 Recognizing DIY Tech as Invisible, Yet
Valuable Access Labor

Sociologists of labor and system designers recognize that labor can
be invisible to those who receive the benefits or products of labor,
and that representation of labor impacts the design of work tech-
nologies [31]. When planning for restructuring or new technology,
visible work is the focus of attention. It is the only work that is seen,
so efforts to restructure center on how visible work can be manip-
ulated, redrawn, reorganized, automated, or supported with new
technology. Invisible work includes work done in invisible places
[23], including behind-the-scenes work that disabled individuals
do to participate in mixed-ability environments.

Disabled individuals use assistive technologies in social inter-
actions in central and peripheral roles, adding labor in manipulat-
ing assistive technologies, but also in negotiating feelings of self-
consciousness with the desire to be independent and productive in
work environments [29]. Furthermore, certain barriers are invisible
to non-disabled individuals, but impede disabled individuals’ inde-
pendence and integration as equal collaborators [7]. In response to
these barriers, disabled and non-disabled collaborators engage in
collective accessibility [6] by taking active roles in co-creating an
accessible environment, which requires communication and rela-
tionship building while considering social context, wellbeing, and
competing interests. This approach continues a tradition identified
in Disability Justice literature in providing collective access — a
framework that shifts the focus from individual accommodations
to community-based solutions and an fostering an interdependent
ecosystem for accommodation.

Through collective access, access labor[4] is shared. Although
disabled individuals still negotiate and seek equitable access to
services, technologies, and resources, non-disabled collaborators
acknowledge and act on the need to lower access barriers.

DIY assistive technologies are a form of access labor, in which
disabled users customize and repair technologies to their specific
needs [4, 25], but can be envisioned as much more. Beyond be-
ing a response to institutional failure, the practice of DIY AT can
also be seen as a form of design justice [9], where disabled cre-
ators reclaim agency from commercial and medical systems. This
aligns with calls to move beyond purely functional AT and toward
celebratory technologies [5] that prioritize aesthetic and personal
expression [24].

DIY assistive technology projects have yielded benefits such as
social inclusion, disability assessment, and inclusive education [5,
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13, 14, 26]. Particualrly, for neurodivergent individuals, DIY assi-
tive tech projects have supported self-regulation, social interac-
tion ability, and pride in neurodivergent identity [5, 25]. However,
DIY efforts of disabled individuals can remain invisible and un-
recognized [4, 7, 8], particularly for neurodivergent students who
creatively improve collective access through micro-interventions.
This creates an impetus to showcase and highlight these examples
of creativity and agency by these disabled individuals and give
opportunities to share and provide appreciation for their access
labor.

Universities are actively seeking collective accessibility solu-
tions to respond to increased convergence and enforcement of Title
II [2, 32]. As neurodivergent students navigate university systems
through DIY assistive technology and microinterventions, we antic-
ipate that universities can benefit from educational programs that
recognize, centralize, and put into effective use the access labor of
neurodivergent students, as acknowledging invisible labor can lead
to more appropriate design of support systems [31].

3 Method

The study was conducted in partnership with an online program
called Preparing Autistic Students for the AI Workforce (PAS4AI) [16].
The PAS4AI program has partnered with community colleges, non-
profit organizations, and industry partners to teach computational,
reflective, and collaborative skills to autistic community college
students in pursuit of careers in Artificial Intelligence. We proposed
a version of this course where students learn User-Centered Design
and Responsible Computing through a curriculum where students
co-design Artificial Intelligence (AI) technologies for autistic engi-
neers. We consulted Universal Design for Learning principles [12]
to design the curriculum to meet the social-emotional and executive
functioning support needs of neurodivergent students.

3.1 Students

The program required that admitted students identify as autistic or
having Asperger’s Syndrome (medical documentation requested,
but not required), continue enrollment in a college in the USA for
a 2-year degree (e.g. Associates Degree or Associate of Applied
Science), had passed two college classes in programming, and have
passed one college level math class in statistics, calculus, or linear
algebra. The course was advertised through an online webpage and
announcements to community college disability support programs
and neurodiversity advocacy organizations.

The student participants (N = 9) were enrolled in different com-
munity colleges in the United States. Students had 2 to 8 years of
pursuing postsecondary education with an average of 5 years. In a
self-report demographic survey, students reported they were 20-44
years old (with the average age being 29). Along with Autism, stu-
dents reported the following co-occurring disabilities: ADHD (6),
Major Depressive Disorder (2), Bipolar Disorder (2), Social Anxiety
Disorder (1). Demographic data are reported in aggregate to conceal
student identities, as the PAS4AI program is small.
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3.2 Project Mentors

Four project mentors, including the lead author and a coauthor,
helped students implement their ideas, reflect on their lived ex-
periences as neurodivergent individuals, and identify shared ex-
periences. The project mentors consisted of Ph.D. students from
computer science departments with teaching and research experi-
ences in Accessibility, Artificial Intelligence, and Human-Computer
Interaction. The lead author advised the project mentors on the cur-
riculum, group formation, and activity modification for individual
students, and met with students and project mentors three times a
week to reflect on program activities.

3.3 Procedure

The curriculum was adapted from an existing Artificial Intelligence
course from an educational non-profit. Over 10 weeks, the course
covered fundamentals of Python programming, data manipulation,
web interfaces, and artificial intelligence concepts such as prompt
engineering and Al ethics. The course provided material through
Jupyter Notebooks and Digital Whiteboards to facilitate collabora-
tive learning, which is harmonious with co-design activities [19].
In the fifth week of the course, the students organized themselves
into teams of 3 with the support from project mentors for the final
co-design project.

We used the Stanford Model of Design Thinking [10], which
consists of five phases: Empathize, Define the Problem, Ideate, Pro-
totype, and Test to guide activity progression. First, students were
introduced to the following design challenge statement relevant to
their career interests:

"More than 5 million Autistic adults live in the United States, many
with a strong affinity for computer science. However, due to social
barriers, autistic adults experience an unemployment rate of 85%. Sup-
porting inclusive workplaces could provide meaningful employment
to Autistic adults and address the Al skills shortage. How might we
use Al to support inclusive workplaces for Autistic engineers?”

Students received design workbooks and digital whiteboards
with prompts for each step of the Design Process, including in-
terviewing each other about their experiences as neurodivergent
individuals, conducting market research, writing concise problem
statements, writing user stories and requirements, and prototyping
user prompts and interfaces. At the end of the project, students
presented a final prototype and submitted their design workbook.
These were designed to encourage collective consolidation and
metacognitive reflection on student learning. Project mentors also
conducted stand-up meetings [10] with students to help identify
and remove blockers to student progress. The lead author conducted
post-interviews with student participants that lasted approximately
60-90 minutes in which students reflected on their overall experi-
ence at the end of the program.

4 Results

4.1 Unveiling Communication Support Needs

Students’ work culminated in the completion of final projects which
addressed the challenge of making workplaces more inclusive for
autistic individuals.
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One student project titled, Aut2AllComms focused on decreasing
the persistent gap in two-way communication between Autistic
and Allistic (nonautistic) individuals. The neurodivergent team
behind this project reflected on the challenges they face in com-
munication, and the downfalls of existing tools and interventions
for Autistic communication. The members of this group expressed
dissatisfaction with the technologies currently available, arguing:

"Current tools often focus only on changing Autistic communica-
tion... Autistic employees need support tools that help them communi-
cate authentically."

To offer an alternative to other technologies, students in this
project group hoped to develop a new tool which promoted health-
ier workplace relationships, decreased anxiety felt in difficult con-
versations for Autistic employees, and promote mutual understand-
ing between Autistic and non-Autistic employees. The features they
built into the system was reflected of their personal challenges as
autistic individuals as they communicated with Allistic individuals.
One team member expressed his challenges and having to devise
coping mechanisms based on interactions with Allistic individuals.
Reflecting on saying:

"When dealing with a Allistic coworkers, we had our kind of de-
fensive postures and all that stuff." (P8)

Students built experience-driven, value-sensitive features into
the system. For example: The application was designed to offer
communication advice to both Autistic and non-Autistic cowork-
ers. It framed communication challenges between individuals as
a shared responsibility instead of being a sole issue for autistic
users. Students designed the application to allow users to identify
themselves as autistic and non-autistic, describe the scenario and
miscommunication, and the kind of help needed.

Specifically, students recognized clarification, conflict resolution,
accommodation, and requesting help as core areas in communi-
cation support between Autistic and non-Autistic workers. Clar-
ification was meant to help with understanding vague feedback;
often times, these students required clearly defined instructions to
understand what was being asked of them. Accommodations re-
ferred to the request for consistent support in the workplace, which,
depending on the environment, may not be available without ex-
plicit request. Finally, requesting help refers to ad hoc requests
for support that might exist outside of what Allistic individuals
might expect when interacting with others. At the same time, the
students stated that the application was not a replacement for in-
person conversations and that users should use their judgment and
adapt suggestions based on their specific workplace culture.

During class and post-interviews, participants shared personal
perspectives that complemented the accessibility issues tackled by
the application. Participants described how the project connected
to their personal experiences navigating social environments:

"Any interaction I have with autistic people at an academic level
or at a work level is automatically a little bit more.... comfortable for
me... obviously, because I'm autistic, but.... I just feel like I don’t need
a mask as much. .. It was just nice to be able to be part of an internship
where I didn’t have to be thinking about, like, was I misinterpreted?
Did they understand the point that I was trying to get to? Did I ask
too many questions? Like.... That kind of anxiety that comes with
being in, like, neurotypical spaces.” (P2)
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P2 pulled from a fund of knowledge accumulated from reflecting
on the difference in comfort they experience in communicating with
Autistic versus non-autistic people. They leveraged their experience
of anxiety to inform the design of their communication support tool.
The participant’s fund of knowledge also included the limitation on
non-autistic people in building communication agreements with
Autistic people:

"[Neurotypical] people think I'm always being sarcastic, or... I'm
Jjoking around when I'm so serious. I tire out of having those con-
versations for people saying... I'm too direct or too rude. I'm like,
okay, how can I better say this, how can I better word this?
They’re like, why? I don’t have that answer for you, and I'm
like, okay. Alright then, so, what are we doing here? Um, so it was just
nice to kind of.... Skip all that, go straight into.... feeling.... More
comfortable in my skin." (P2)

5 Discussion

Students leveraged a fund of knowledge accumulated through their
experience of navigating mixed-ability spaces as neurodivergent
individuals, including desires and barriers to authentic communica-
tion. The students embodied and shared their fund of knowledge
through DIY assistive technology with project mentors who served
as researchers and educators.

5.1 Leveraging Co-design to Explore Disability
Theory

The Aut2AllComms project attributed miscommunication to mis-
matches in autistic and allistic traits, with both parties being respon-
sible; This aligns with the Double Empathy Problem, a disability
theory that asserts mutual challenges in communication and under-
standing occur due to differences in neurotypes when such autistic
and allistic individuals interact with each other [21]. The alignment
between participant designs and theory suggest that the co-design
philosophy should serve as a probe to explore theories of disability.

The codesign process also highlighted implications for critical
theory, as students took a critical perspective on assistive technol-
ogy by refuting pressure on neurodivergent individuals to conform
to neurotypical styles of communication and designing features
that encourage neurotypical people to also interpret autistic styles
of communication [5, 9, 24].

5.2 Leveraging Co-design for Collective
Accessibility in Universities

The co-design activities also served as a feedback mechanism for
pedagogy. Project mentors realized that the students required clearly
defined instructions to understand what was being asked of them,
and adjusted their pedagogy and communication accordingly.
The ability of co-design activities to elicit feedback from neu-
rodivergent participants suggests that co-design pedagogies may
serve as a mechanism for collective accessibility in universities as
they adapt to changes in Title II. Neurodivergent access labor tends
to remain invisible in universities [4]. However, the assitive tech-
nology designs created by students highlighted the access barriers
they face. From our findings and ongoing analysis of the study
experiences and artifacts in DIY assistive technology, we provide
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recommendations for implementing co-design pedagogy with neu-
rodivergent students in a manner that acknowledges student access
labor and barriers toward collective accessibility.

First, incorporate accessibility projects as culturally relevant
computing curriculum in computing courses and extracurricular
activities. Student participants engaged deeply in reflection of per-
sonal and collective experiences towards the design of assistive
technology. As more disabled students enroll in university, spaces
that legitimize and celebrate the experiences of disabled students
become increasingly important [5, 18]. Future work can investi-
gate the impact of co-design pedagogy on belonging, academic
achievement, and persistence.

Second, highlight the access labor contributions of disabled stu-
dents. Student participants shared their knowledge through presen-
tations and artifacts in a manner that informed theory and pedagogy
for project mentors. The results of co-design projects contextual-
ized to specific environments can inform action to systematically
reduce access barriers and labor for disabled students. This is a
step towards collective accessibility [6], in which universities and
students co-create an accessible environment. Future work can ex-
plore methods to accelerate knowledge transfer between disabled
students and universities.

Limitations. Our study involved a small, computing-focused
cohort (N=9) in a single online program, which limits generalizabil-
ity across institutions and disciplines. The artifacts are early-stage
prototypes and reflective analyses; we did not evaluate downstream
institutional adoption or learning outcomes beyond the course, nor
did we longitudinally track whether student-generated designs
were implemented by departments or disability services. Co-design
activities were facilitated by mentors with accessibility/HCI exper-
tise, which may not be available in every setting. Finally, online
delivery shaped both access and constraints (tool complexity, sched-
uling), which may differ in in-person contexts. We view these as
boundary conditions for replication and as prompts for future work
on institutional uptake and impact.

6 Conclusion

This work describes an instructional model in which researchers
served as project mentors for students with cognitive and develop-
ment disabilities who were learning user-centered design (UCD)
in an online, collaborative learning setting aimed at teaching com-
putational, reflective, and collaborative skills for the workplace
through a process of co-designing DIY assistive technology. We
adapted co-design activities for a collaborative learning setting,
taking a fund of knowledge approach to technology instruction
where students developed identities as technology designers whose
opinions and actions were important to building technology for
the future. Our findings showed that students leverage a fund of
knowledge accumulated from desires and barriers to communicate
authentically in mixed-ability spaces. Students leveraged and em-
bodied this fund of knowledge in the design of assistive technology.
We recommend that universities explore codesign pedagogy as a
pathway to co-create accessible spaces and services with students
and adhere new accessibility requirements in Title II
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