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Abstract

The University of Washington’s (UW) Access to Informal STEM Learning (AccessISL) project employs a
student-centered approach and potentially transformative practices that embrace the social model of dis-
ability, social justice education, disability as a diversity issue, intersectionality, and universal design. A
leadership team of interns—each member a UW student with a disability or a museology graduate stu-
dent—along with project staff engage with the UW Museology program to identify and implement strate-
gies for making ISL activities and courses more welcoming and accessible to individuals with disabilities.
Initial outcomes of AccessISL intern engagement include specific changes within ISL programs, increased
awareness and implementation of universal design principles in the Museology graduate program, and
expanded skills about the accessible/universal design of informal learning within future professionals who

served as interns in AccessISL
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Summary of Relevant Literature

To fill increasing numbers of positions in science,
technology, engineering, and mathematics, the U.S.
must draw from a talent pool that includes all demo-
graphic groups (American Association for the Ad-
vancement of Science [AAAS], 2001; Congressional
Commission on the Advancement of Women and Mi-
norities in Science, Engineering, and Technology De-
velopment, 2000). Today, individuals with disabilities
experience far less success in STEM (National Coun-
cil on Disability and Social Security Administration,
2000; Office of Disability Employment Policy; 2001),
and those who are also minorities, female, and/or vet-
erans face multiple challenges (AAAS, 2001; Leake,
et al., 2006). However, success stories in STEM fields
demonstrate that opportunities exist for students with
disabilities who can successfully overcome barriers
imposed by inaccessible programs and technology,
insufficient accommodations, low expectations, under-
developed skills in self-advocacy, and reduced access
to STEM role models with disabilities (Disabilities,
Opportunities, Internetworking, and Technology [DO-
IT], 1993-2022; Bellman & Burgstahler, 2016; Bell-
man et al., 2018; Stern & Woods, 2001).

"University of Washington

Informal STEM learning refers to learning outside
of the traditional classroom setting, such as learning
at museums, science centers, public websites, and
summer camps. Such learning can play an important
role in increasing the interest and knowledge (Bell, et
al., 2009; Fenichel & Schweingruber, 2010) of people
with disabilities, but only if it is accessible to them.
Since 1992, the DO-IT Center has worked to increase
the STEM degree and career attainment of students
with disabilities through a variety of projects, includ-
ing national alliances called AccessSTEM and Ac-
cessComputing. Within these projects, students with
disabilities at the University of Washington (UW) and
partner institutions have engaged in peer and mentor
support and career, self-determination, work-based
learning, and leadership skill-building activities (Bell-
man, et al., 2014). The evidence base for DO-IT prac-
tices comes from literature reviews, student outcome
data, and input from students with disabilities and
practitioners (DO-IT, n.d.). Over the course of DO-IT
projects, effective student interventions were orga-
nized into a model of inputs to promote movement
through critical junctures (Burgstahler, 2006)—e.g.,
STEM degree completion—that have also been iden-
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tified as effective ways to bring students from other
underrepresented groups into STEM fields (Allen, et
al., 2006; Valentine, et al., 2009).

Funded by the National Science Foundation,
the UW’s Access to Informal STEM Learning (Ac-
cessISL) project builds on a previous pilot project to
have students with disabilities conduct accessibility
reviews of local ISL sites (DO-IT, 2013). In this ef-
fort, high school and college students with disabili-
ties conducted accessibility reviews of ISL programs
including the Seattle Aquarium, the Pacific Science
Center, Museum of Flight, Burke Museum, and the
Woodland Park Zoo (Burgstahler & Crawford, 2012).
In these pilot activities, 46 students with disabilities
from 13 high schools and 16 postsecondary institu-
tions contributed a total of 79 accessibility reviews
while developing a tool called the Checklist for Mak-
ing Informal Learning Accessible to Students with
Disabilities (AccessISL, 2021). Participants, whose
disabilities included autism, blindness and low vi-
sion, deafness and hard of hearing, learning disabili-
ties, mobility and health impairments, traumatic brain
injuries, and mental health disabilities, increased their
awareness of access issues, access solutions, and ad-
vocacy strategies.

AccessISL is a collaboration between the DO-IT
Center and the UW Museology graduate program,
which reflects the interdisciplinary nature of the mu-
seum field by purposefully sitting at the intersection
of various disciplines on campus and by integrating
evaluation and research related to multiple disciplines.
AccessISL employs a student-centered approach that
embraces the social model of disability, social justice
education, disability as a diversity issue, intersection-
ality, and universal design. A leadership team of in-
terns—each member a UW student with a disability
or a museology graduate student—along with DO-IT
and UW Museology staff and faculty work to identi-
fy and implement strategies for making ISL activities
and courses more welcoming and accessible to indi-
viduals with disabilities.

AccessISL staff and faculty leaders engage in an
online Community of Practice (CoP) that includes
key stakeholder groups that impact efforts to make
ISL environments accessible and usable by everyone.
The project encourages all stakeholders promoting
accessible ISL to adopt principles of universal design
(UD). According to the Center for Universal Design,
UD is "the design of products and environments to be
usable by all people, to the greatest extent possible,
without the need for adaptation or specialized design"
(Connell, et al., 1997).

Setting and Participant Demographics

AccessISL provides internship opportunities for
postsecondary students to increase their knowledge
and skills about the accessible/universal design of
ISL, promote the inclusion of disability-related con-
tent within academic departments, and engage in
activities to make ISL offerings more welcome and
inclusive for everyone.

Fifteen UW students participated in AccessISL in-
ternship activities. Interns identified as having a vari-
ety of disabilities, including those related to learning,
autism, attention, mobility, speech, blindness, mental
health, and chronic fatigue. Three interns disclosed
the existence of multiple disabilities. In the intern
group, 2 identified as male and 13 as female. Stu-
dents were recruited through the Museology Pro-
gram, the Disability Resources for Students Office,
the d/Disability Cultural Center, the Disability Stud-
ies Program, and the DO-IT Center. Interns received
hourly compensation for participation in activities;
Museology students received tuition reimbursement
and academic credit. Intern participation was based
on the academic quarter system at UW. Participation
was flexible based on intern interest and availabili-
ty. Eight interns participated in a 21-week internship
from January 2020 to June 2020, four interns partic-
ipated in a 21-week internship from January 2021 to
June 2021, two interns participated in an 11-week in-
ternship from January 2021 to March 2021, and one
intern participated in an 11-week internship from Jan-
uary 2021 to March 2021 and an 8-week internship
during Summer 2021.

From January 6 to March 16, 2020, internship ac-
tivities took place on-site at the UW campus, the Liv-
ing Computer Museum, the Pacific Science Center,
the Burke Museum of Natural History, and the Seattle
Aquarium. Thereafter, nearly all activities took place
online due to the COVID-19 pandemic.

Depiction of the Problem

Informal STEM learning can play an import-
ant role in increasing the interest and knowledge of
people with disabilities, but only if it is accessible to
them (Bell, 2009; Fenichel & Schweingruber, 2010).
In a 2012 issue of Dimensions, Christine Reich, vice
president of exhibit development and conservation at
the Museum of Science, Boston, stated “As institu-
tions known for their interactive and self-directed ac-
tivities, science museums already exhibit many of the
principles of universal design for learning that foster
equitable learning environments for all... Looking
back, I see evidence that science museums have be-
come more inclusive of people with disabilities over
time. Looking ahead, however, I believe much more
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work remains” (Reich, 2012) Examples of existing
resources include accessibility resources through the
American Alliance of Museums (2022); Inclusion,
Disabilities, and Informal Science Learning from the
Center for Advancement of Informal Science Educa-
tion (CAISE) (Reich et al., 2010); and the recent book
The Art of Access: A Practical Guide for Museum Ac-
cessibility (Pressman & Schulz, 2021).

Description of the Practice

Through weekly modules, interns developed
problem-solving, self-determination, and communi-
cation skills as they worked to enhance their learning
about accessible ISL, promote the inclusion of dis-
ability-related topics within academic departments,
and engage in activities to make ISL offerings more
welcoming and inclusive. Several products and re-
sources were created, co-developed, or enhanced by
AccessISL interns. They included a video production;
a publication called Equal Access: Universal Design
of Informal STEM Learning (DO-IT, 2021); reports
describing accessibility within museology courses;
a presentation at the American Association of Muse-
ums Expo; content within the AccessISL Knowledge
Base; and collaborations with ISL programs.

Observed Outcomes
Impacts on Informal STEM Learning Programs

Accessibility reviews at the Seattle Aquarium,
the Pacific Science Center, the Burke Museum of
Natural History, and the Living Computer Mu-
seum. In small groups, AccessISL interns conducted
on-site visits to four local ISL programs to conduct
accessibility reviews in areas such as policies, facil-
ity and exhibit access, staff training, and informa-
tion technology. Their reports were shared with each
program along with suggestions for improving ac-
cessibility and suggestions for specific projects. All
programs stated that the information was helpful for
improving accessibility and that information would
be utilized in program planning.

For example, the Seattle Aquarium shared that the
site visit and follow-up correspondence from Acces-
sISL interns “is really great and helpful and is pro-
ducing to be a jumping off point for us to rebegin
conversations around accessibility at the Aquarium
and think about what type of standards we would
like to have for guests in person and virtually. This
letter has been shared with our Community Engage-
ment and Inclusion Manager, the Diversity Equity
and Inclusion Council, and our Director of Facilities
and Operations. All have expressed gratitude for their
recommendations, which are being reviewed to de-
termine what actions can be taken. We are also con-

sidering how this is something we could incorporate
into our 2022 institutional initiative surrounding a
renewed focus on the guest experience.” Similarly,
the Living Computer Museum shared, “We appreci-
ate the information shared by the AccessISL interns.
We’re already looking at ways to incorporate some
of their ideas to further make our space accessible to
everyone. We're excited they were able to visit.”

Website review with the Pacific Science Cen-
ter. An intern helped explore the Pacific Science
Center website for accessibility as well as inclusive
and welcoming language. This work supplemented a
more in-depth report about web accessibility provid-
ed by AccessISL. The Pacific Science Center stated,
“by summer of 2022, PacSci will have launched a new
website with improved functionality and accessibility.”

Minigrant with Riverside Art Museum (RAM).
One intern worked with RAM to support the develop-
ment and piloting of a desert-themed RAM “Kick-
stART” Kit utilizing universal design to increase
accessibility to STEAM lessons for children who are
blind or low vision, neurodiverse, non-English speak-
ing, or deaf/hard of hearing. The museum’s director
of art education and community engagement stated,
“This was an exciting time for the Riverside Art Mu-
seum to be able to work with (the intern) for the first
time and work on universal design. She was able to
set the framework that we can use when developing
new projects as well as expanding access to existing
museum projects.”

Minigrant with Port Townsend Marine Science
Center (PTMSC). An intern worked with PTMSC to
assist in the development of three sets of Salish Sea
plankton models to improve tactile accessibility across
all plankton programming and exhibits. The PTMSC
program director stated that the AccessISL intern’s
activities “made possible the 3D printing of several
species of zooplankton and phytoplankton as greatly
enlarged plastic models that can be handled and ex-
amined by students and visitors. These are remarkable
teaching tools...Our education team can now create
new opportunities for all students to explore life in the
ocean through this unique tactile experience.” PTMSC
staff appreciated working with the intern on caption-
ing activities for their “Story of Hope” video, and are
making efforts to ensure captioning continues on other
museum video presentations.

Impacts on the UW Museology Program

Six interns provided analysis of four courses in
the UW Museology program to identify strengths
related to accessible offerings, as well as opportuni-
ties to further incorporate principles of UD. Courses
included Introduction to Museology, Collaborative
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Exhibits, Learning in Museums, and Careers and
Social Capital.

In response to one intern’s feedback for Learn-
ing in Museums, the instructor shared “This quarter
when I taught the class, I made sure that each video
that I showed had captions. I made sure that the PDF
readings were converted into screen-reader friendly
versions. Next year when I teach the class, I’ll create
a calendar specifically for students in the class and
ask them to meet with me at some point during the
first two weeks. Such a great idea!”

Two interns provided feedback for the Introduc-
tion to Museology course, arranged in the topical
areas of accommodation disclosure, learning modali-
ties, and accessibility of course materials. In response,
the instructor of the course shared information about
course redesign, which included faculty communi-
cation practices regarding accommodations, the uti-
lization of a course assistant to help ensure access,
physical access considerations, expanded learning
modalities, enhanced guidance and advising for all
students, live captioning for lectures, and books made
available online to all students. The instructor shared,
“Modeling these accommodations for the class rein-
forced a commitment to access for all.”

One intern provided feedback for a course
called Collaborative Exhibits, while another provid-
ed feedback for a course called Careers and Social
Capital. The Museology program reported that the
two classes are being redesigned and the feedback
will be utilized to help inform the accessibility of
the redesigned courses.

Resource Development: Access to Informal STEM
Learning Video

Student interns created a video in collaboration
with the UW’s media development office, UWTYV,
called Increasing Access to Informal STEM Learning
(Bellman et al., 2021). The video, submitted to the
National Science Foundation’s annual STEM for All
Video Showcase (TERC, 2021), featured the interns
talking about important facets of accessible informal
STEM learning. The Showcase is designed for prin-
cipal investigators of federally funded projects, prac-
titioners, administrators, researchers, policymakers,
industry, students, and the public at large. The Acces-
SISL intern video has been viewed over 1,900 times
and spawned 18 discussions.

Resource Development: AccessISL Knowledge Base

Interns contributed to the AccessISL Knowledge
Base by creating articles, suggesting topics, and help-
ing edit content. Examples of articles developed in-
clude the following.

1. Visitor Voices: Sharing perspectives of muse-
um visitors with disabilities

2. Intrepid Museum: A promising practice in
providing accessibility information

3. Where can I learn more about accessibili-
ty and UD of informal STEM learning pro-
grams?

4. ALT-text as Poetry: A promising practice in
reimagining ALT text

5. How do I include deaf students in informal
learning conversations?

6. Where can I find accessible downloadable
museum exhibits?

Changes in Intern Skills and Knowledge:
Empowering Future Professionals

AccessISL interns were asked to complete post-in-
ternship surveys so that the evaluation team could as-
sess the impact the project had on them overall as well
the extent to which learning outcomes were reached.
When asked to describe how participation in the in-
ternship changed their knowledge or skills regarding
accessible ISL, responses included the following:

*  “Prior to this internship I was unfamiliar with
the principles of universal design. Through
readings and discussion boards, I had the
opportunity to consider specific implemen-
tations of UD within museums and informal
STEM learning organizations as well as the
theoretical foundation for UD.”

»  “I think that I am better equipped to have dis-
cussions about creating accessible spaces and
implementing better practices when creating
and delivering these STEM programs.”

*  “Working within these real-world constraints
gave me a deeper understanding of how mu-
seums and ISL organizations can implement
UD in education within the capacity of the
institution and how institutions can work to
build out that capacity.”

*  “In this internship I was introduced to several
institutions that are working to improve ac-
cessibility in their ISL programs. By consid-
ering how these organizations are doing the
work, what is working, and what needs im-
provement, I identified promising practices as
well as mistakes to avoid in application.”

*  “One of the most important takeaways that
I've gained from this internship is that accessi-
bility work cannot be done without a diversity
of voices from community members living
with disabilities. This is a practice I hope to
take with me as I move through my career in
museum leadership.”
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* “I plan to develop my thesis project with UD
and accessibility at the forefront.”

Implications and Transferability

Implementation of AccessISL activities will help
bring about systemic changes in the practices of ISL
programs that are engaged in project activities and by
those who use the resources on the project website,
including the AccessISL Knowledge Base and vid-
eos, thus continuing to impact practices after project
funding has expired. Project leaders will continue to
share project outcomes and lessons learned, and online
resources through conferences, training, publications,
and the project community of practice. A replication
package regarding the utilization of interns is being de-
veloped for the AccessISL website for those who wish
to learn more about conducting similar activities.
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