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In this paper, an Assistive Technology Professional (ATP) and two engineering instructors share how an engineering
program and a school that serves students with extensive support needs develop a partnership based on engineering design
and the development of assistive technologies. We use a qualitative cross-case analysis approach to understand and share
the development of the partnership over three sequential courses, each of which we frame as a case. While there are
differences in the cases informed by the time in the partnership they took place, prioritizing front-end design vs.
prototyping activities, and different learning outcomes for the courses, some strong themes to understand key aspects that
inform the partnership emerge. These themes include building sustainable partnerships of trust, the role of people as
connection agents, centering issues of power and justice, and engineering design as a medium to support partnerships.
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1. Introduction and Background

In this paper, we use a cross-case analysis approach
to share experiences from a partnership between a
school that serves students with extensive support
needs and a newly created human-centered engi-
neering undergraduate program. The authoring
team comprises an Assistive Technology Profes-
sional (ATP) and two engineering faculty who
have taught first-year engineering design courses
in partnership with the ATP’s school. In the paper,
we will highlight how intentional iterative engage-
ments between the two sites (similar to an organic
design-based research approach) fosters a mutually
beneficial relationship that continues to be formed
between the two entities. While engineering stu-
dents practice human-centered design and proto-
typing skills, the partner school teachers, therapists,
and medical professionals receive technologies tai-
lored for their students.

Providing authentic contexts for engineering
design learning is an effective pedagogical approach
since it helps students develop skills and use them in
real-world contexts, which is rewarding and aids
identity development [1-4]. Further, students may
find such contexts personally or situationally inter-
esting, significantly impacting their learning and
development[5, 6]. Students find learning personally
interesting when they find the experience/context
interesting (e.g., plants, fashion, etc.) and situation-
ally interesting to students finding the experience/
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context in which they learn interesting (e.g., inter-
active, project-based, etc.). Further, service-learn-
ing opportunities help provide pro-social contexts
for students to practice and develop their engineer-
ing identities in [7-9]. Engineering courses, espe-
cially first-year and capstone project-based courses,
have increasingly adopted authentic contexts for
project-based engineering design teaching [10-12].
However, a reasonably understudied area is how
these authentic contexts are made available to the
students, including the partnerships that support
and enable them. There has been some work in
understanding the underlying values of partner-
ships in service learning settings, which includes
values of reciprocity and respect [13-16], however
how such partnerships are formed and developed in
engineering design contexts, how engineering
design serves as a facilitator for such partnerships,
and the resultant outcomes for the partner organi-
zations, remains understudied. In this paper, we
share our experiences across three sequential cases
(of courses) of forming such a partnership between
an engineering department and a school that sup-
ports students with extensive support needs.

2. Context

The institutional context for this work is a liberal
arts research university in the U.S. Northeast with
an engineering program that admitted its first
cohort of students in 2021. The program is being
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developed around the theme of human-centered-
ness and extensively uses design- and liberal arts-
based pedagogies to promote societal responsibility
and formative education. In this paper, we share
experiences from a partnership that has formed
between the program and a school that serves
students with extensive support needs (referred to
as partner school or PS hereon). Two first-year
courses, one taught by a founding faculty member
and another by a visiting faculty member to the
program, have worked with the partner school to
design and develop innovative technologies for
students at the partner school (PS) for various
design contexts. This partnership has enabled engi-
neering students to apply their engineering design
knowledge in authentic contexts and develop solu-
tions that support the PS students. At the same
time, the PS has been able to re-think and develop
ways to serve their students with the help of
technology. Our partnership is unique in that we
work with two different student populations, yet
both meet learning objectives through collabora-
tion. However, as we share the benefits of the
partnership, we find it imperative also to share the
challenges and the inherent complexities of a part-
nership that could cause harm to several individuals
involved (especially the students at the PS) and have
an imbalanced power differential, especially in the
realm of communication which is an essential
aspect of engineering design.

3. Approach

The three cases we share in this paper are two
instances of one course (C1V1, offered in Spring
2022, and C1V2, offered in Spring 2023) and one
additional first-year engineering design course (C2).
The courses were taught primarily to engineering
students, and at least one of the projects in each
course is a partnership with the PS that serves
students with extensive support needs. Below, we
share the types of data we collected and methods
used to answer the research question: To under-
stand how the relationship between an engineering
program and a school that serves students with
extensive support needs develops in the context of
engineering design education.

3.1 Data

For C1V1 and C1V2, our data sources included
students’ coursework, which primarily comprised
three design milestones they submitted over the
half-semester project. The milestone captured
their design journeys including problem scoping,
crafting objectives and constraints, concepts gener-
ated, several prototyping phases, and self-assess-
ment of projects meeting the design objectives and

constraints. These milestones also included stu-
dents’ reflections on humanistic design prompts
[17] to support students’ critical reflections while
practicing design. For C2, since the project in
partnership with the PS comprised one of several
projects that the students undertook in the course,
our data was limited to the instructor and ATP’s
reflections on the course (both of whom are authors
of this paper. The PS collects data regarding the
number of active, intentional interactions with the
assistive technologies created as part of this part-
nership, as part of their own outcome-based data
collection. These intentional interactions contri-
bute to the educational goals and objectives of the
PS students. We also use reflections and experiences
of the ATP and instructors in this qualitative case
analysis approach.

3.2 Method

The plurality of experiences and richness of cases
make a qualitative case study approach ideal for us
to understand the nature and development of the
partnership. Such an approach helps explore multi-
faceted phenomena via various lenses in real-life
contexts [18, 19]. Below, we share details on the
contexts of each case, a cross-case comparison
table, and then a discussion on key themes that
emerged in analyzing our cases. The cross-case
analysis table comprises the guiding values and
aims of each of the cases, the active members of
each partnership, the outcomes for the engineering
students as designed for and assessed by the instruc-
tors, the topics/foci of projects from each case,
associated outcomes for the PS students based on
the ATP’s reflections, and ethical concerns that
arose for each of the cases. Since a case study
affords interrogation of multiple aspects of complex
real-world issues, we further detail relevant themes
from our data as mentioned to answer our above
research question. The cross-case analysis table in
the Context section and themes shared in the
Discussion section were discussed and agreed
upon over several meetings between all three
authors using the data listed above (coursework
for C1V1 and C1V2, instructor and ATP reflec-
tions, and the ATP’s outcomes data). Following
these meetings, the lead author created a draft of the
table and a description of themes, which the other
authors provided feedback on. The work shared
here represents the final version of the cross-case
analysis table and theme descriptions that all three
authors agreed upon.

4. Context
4.1 Case 1 (C1VI1 Spring 2022)

Introduction to Human-Centered Engineering is an
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introductory engineering course in the engineering
program that all students are enrolled in. The
course comprises foundational engineering knowl-
edge, like many first-year engineering courses [20],
and a design project spanning half the semester
(approximately eight weeks). In the first half of
the semester, students complete exercises to learn
engineering drawing, CAD, descriptive statistics,
working with Arduinos, and prototyping techni-
ques (including 3d printing, laser cutting, soldering,

and sewing). For the project, the students are
assigned one of the project contexts in teams of 3-
4 based on their preferences. Case 1 comprises the
first instance of this course offering i.e. in Spring
2022. The project contexts are listed in Table 1.

4.2 Case?2 (C2 Fall 2022)

Innovation Through Design Thinking is an intro-
ductory course focused on helping students learn
and practice the design process. The instance of the

Table 1. A table showing the cross-case analysis of key aspects

Outcomes for engi- Outcomes for partner
Aim & Active members | neering course Project contexts school Ethical concerns
Case 1: Initiation of partner- | e Solving engineering | Life skills including o Since the PS students | ¢ We were unsure
C1V1 Sp | ship, Determining design problems in a | laundry, yard work, have constantly about the outcomes
22 mutually beneficial human-centered running a coffee shop, | changing challenges, | and if it was worth
outcomes. context. and telling the weather | this partnership everyone’s time.
Author 1, Author 2, | ® Developing emo- in their morning meet- | helped quickly e We were concerned
School head, Tea- tional intelligence, ings. address their needs about the power
chers, Therapists, an understanding of using engineering imbalance (espe-
Nurses, Students (PS wicked problfzms, design and technol- cially because
and engineering). and compassion ogy as they arise. COVID protocols
early on in their e The PS students are restricted interac-
engineering program empowered with tions between engi-
by experiencing the access since the level | neering and PS
complexities of sup- of customization of students).
porting the PS stu- technology possible
dents. through this course
e Increasing awareness is unparalleled when
of the abilities of the working with indus-
PS students and the trial vendors (from
lack of engineering/ ATP reflection).
tech resources to help
them.
Case 2: C2 | Work on preliminary | e Engaging with an Adapted drinking cup | An unexpected out- We recognize that
Fa 22 design while working authentic partner to meet the needs of | come of the partner- | creating the solutions
with an authentic while working on a | individual PS students. | ship, in this case, was | required time invest-
partner. design project. that PS staff became | ment from the PS but
Author 2, 3, Occupa- | ® Engaging in front- more invested in the | needed more fabrica-
tional Therapist, Stu- end design activities. partnership and began | tion work to finalize
dents (PS and . Usi_ng speculative to ppderstand the pos- | them for use.
engineering). design to create sibilities and benefits
initial design solu- (from instructor and
tions that could be ATP reflections).
built on through
future work.
Case 3: Developing protocols | (Inaddition to Case 1): | STEM Education, (In addition to Case 1): | ¢« We were concerned
C1V2 Sp | for sustainability. Provide a creative Coffee shop, Morning | Benefit Progress and about overburden-
23 Author 1. Author 2 context to develop meeting, Engineering | Increased Engage- ing particular stake-
School he:ad, Tea- | skillsin working with | the environment, ment: When PS stu- holders in the
chers, Therapists, simple electromecha- | Laundry, Food prep, |dents are empowered, partnership.
Nurses, Students (PS nical systems within a Acgegsjble OT/PT they become. moti- . The power differen-
and engineering). human-centered engi- | activities. vated to achieve more. | tial between users
neering design context. When they actively and designers.
We have observed participate in an activ- | Though in the
more participation , ity such as a coffee second iteration of
from the PS students shop, they get positive | the course, students
families as they see feedback and atten- from both schools
value in this partner- tion, which positivity interacted (due to
ship, e.g., one of the motivates them to limited COVID pro-
families requested an interact in other areas | tocols). E.g., The
assistive dog bowl for (from ATP reflection). | engineering students
home. could see how PS
students use alter-
nate communication
methods to express
opinions and prefer-
ences.
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Fig. 1. Variably weighted and switch-activated pinewood derby
cars and track. Project context: STEAM education.

Fig. 2. Automatically scoring and height-adjustable hoop. Pro-
ject context: March madness-themed OT/PT activity.

Fig. 3. Moveable mounts installed around the school that
announce the location. Project context: Engineering the environ-
ment for accessibility.

course that we report on here was taught in the Fall
of 2022. The course is structured around three
design challenges, where students apply the design
process working on interdisciplinary teams. First-
year human-centered engineering students can take
this course as a required course. However, it is open
to students from all majors and years from across
the university. The design challenges are scaffolded
in that they are intended to help the students

Fig. 4. Sip and puff and light touch switch operable communica-
tion board. Project context: Engineering for communication.

Fig. 5. Laundry color detector. Project context: Laundry life skill.

Fig. 6. Switch-operated milk dispenser. Project context: coffee
shop.

practice different aspects of the design challenges.
In the first design challenge, students focus on the
first part of the design process discovery and design
empathy. In the second, students focus on the later
part of the design, including iteration and proto-
typing. Students work on a general design challenge
during these first two challenges without a specific
stakeholder or client. In the final and third chal-
lenge, students focus on the complete design process
for a real stakeholder.
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The final design challenge for this class was
focused on an assistive technology design challenge
for the Campus School:

“How might we create an adapted drinking cup that
Campus School students can functionally use during
mealtimes, that can be adjusted to meet individual
unique needs, and that provides ease of use for care-
givers using a human-centered design approach?”

4.3 Case 3 (C1V2 Spring 2023 )

This is the second iteration of the course in Case 1
which was offered in Spring 2023. The broader
learning outcomes and goals of the course remain
the same. However, this course aimed to workshop
a sustainable and clear partnership model between
the engineering program and the PS. The reasons
for this include the doubling of student numbers in
the course (which is expected to be the steady state
of the department), and we collectively discussed
the importance of documenting and standardizing
some of the processes to contribute structure to
future iterations of the partnership with potentially
additional new stakeholders.

Also, an additional mini-project was added to the
course to scaffold skill and concept development for
the final project. In iteration 1, the teaching team
noticed that while some students had a background
in working with physical mechanisms and simple
circuits to create working prototypes, others did
not. Hence, before starting the half-semester-long
project in this second course iteration, the students
worked on a short prototyping challenge to develop
skills to create simple electromechanical systems
and make electrical systems switch accessible.
Based on discussions between the project partner
and course teaching team, a few project contexts
from last year were used, and some new contexts
were introduced — they are captured in Table 1. In
Figs. 1-6, we share images of some of the students’
final projects (we have IRB approval to share
anonymized student work from the three design
milestones submitted as assignments in the C1V1
and C1V2 courses).

5. Discussion

5.1 Similarities, Differences, and Evolution

There are several similarities in the three cases we
share above. Namely, the guiding values of building
sustainable partnerships intentionally based on
trust, the role of people as connection agents,
cognizance of issues of ethics and power, and
engineering design as a medium to support partner-
ships. We will discuss these similarities in the
remaining subsections of the discussion section.

In terms of differences, they are primarily
informed by when in the partnership’s timeline the

course took place, the intended outcomes for the
course and the PS students, and to an extent, the
space afforded to front-end design activities vs.
prototyping activities in the course. Case 1 was
the first instance of the partnership within a
formal course, so initiating the partnership and
workshopping possible outcomes was an important
goal. For Case 2, while a preliminary partnership
existed, it was still new to the course instructor and
the students in their first semester of college. Also,
unlike Cases 1 and 3, where a significant focus was
on prototyping, Case 2 focused on front-end design
activities and developing humanistic design skills,
including empathy. For Case 3, we were able to
move towards measures of sustainability since we
had prior experiences to draw from, including
supporting students to develop fundamental skills
in working with simple electromechanical systems.

5.2 Building Sustainable Partnerships of Trust

An overarching theme across the cases shared here
and in conversations with the stakeholders
involved in this work is the importance of trust.
Multiple and iterative engagements in the formal
curriculum, informal activities like student clubs,
and maintenance of the technologies created as
part of the courses all provide opportunities for
the individuals involved to connect over tangible
artifacts, share experiences, and develop relation-
ships of trust. Building such relationships of trust
was extremely important in the context of our
project partnership since the PS serves students
with extensive support needs, the engineering stu-
dents involved are in their first year with limited
prior engineering knowledge, and there is often a
need to repair and maintain several of the devel-
oped technologies.

5.3 The Role of People as Connection Agents

In addition to developing relationships based on
trust, on analyzing the cases we shared above, we
uncovered that people or connection agents that
hold the partnership together, give it direction, and
develop it further are essential to our partnership.
Connecting this to the theme of developing trust,
trust is developed between individuals and not
necessarily organizations or departments. These
connection agents include but are not limited to:
the Active Technology Professional (author on the
paper), leadership at the partner school and engi-
neering department, staff (including teaching,
nursing, PT/OT) at the PS, administrative and
Makerspace/shop staff, the students in each of the
cases, the course assistants and the instructors.
Each of these individuals upholding the value of
trust and recognizing the importance and novelty of
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the partnership greatly contributed to the work we
share here.

5.4 Centering Issues of Power and Justice

There are several issues of power and justice that
we have unpacked in our discussions while colla-
borating (as the authoring team of this paper) with
our colleagues and students. The first is the ques-
tion of who is helping whom? While at first glance it
might appear as though the engineering students
are helping the students at the PS, the students
from Case 1, when prompted to think about power
in the partnership, often brought up how they were
the ones being helped by having an authentic
context to learn and practice engineering. Sec-
ondly, the engineering students were prompted to
(via reflection prompts in their design milestones)
think about what preconceptions of disability they
brought to their design work, including normative
beliefs about physical ability and conceptions of
activities one should engage in at school. Thirdly,
while all cases had cycles of iteration via feedback
from the PS, it is important to acknowledge that
the design approach did not follow ideal participa-
tory design principles and was essentially designed
for the needs of the PS staff as opposed to the
students who would be using the technologies.
Also, the ATP notes that the PS students are
often more motivated to use the items created
during this partnership. A possible explanation is
that the engineered items are made on time to
specifically address their current needs. This likely
motivates the PS students since their medical con-
ditions and needs often change, and hence the
speed at which the custom solutions are delivered
greatly empowers them.

5.5 Engineering Design as a Medium to Support
Partnerships

An important theme that emerges from the reflec-
tions of the authoring team and collaboration
members is how engineering design presents a rich
context for the partnership to develop. Partnerships
can have several goals, and ours being based on
using engineering design to create assistive technol-
ogies contributes to the nature of the partnership.
By framing the students’ experiences at the campus
school as engineering design problems, the staff at
the partner school, the engineering students, and
the instructional team were able to use engineering
design techniques and principles to develop poten-
tial solutions. These include front-end design activ-
ities (the divergent phase of problem identification
and understanding the context), engineering draw-
ing and CAD, reflective practice, engineering ethics,
iteration, and documentation. Engineering design
provided a shared language for the partnership and

helped situate the learning and outcomes for stu-
dents on both sides. With Case 3, we believe we
initiated but have not completed a sustainable
engineering design approach that provides a frame-
work for sharing, meeting, and discussing expecta-
tions.

6. Limitations and Concerns

As captured in the above theme on centering issues
of power and justice, while we attempted to make
intentional choices in the design of the learning
interventions reported here and in the writing of
this paper, we would be amiss if we did not
acknowledge potential areas of limitations of our
work. Firstly, it is important to recognize that the
engineering students likely gained more from this
partnership than the PS students and staff, and they
and their instructors held more power over the final
designs. Further, visiting protocols and non-tradi-
tional ways to moderate communication between
the engineering and PS students, which was even
more difficult with COVID-related restrictions,
impacted how participatory the design activities
reported here could be. We are also aware of the
broader and valid critique of the traditional con-
ceptualization of assistive technologies and design
for disability and how a more expansive conceptua-
lization may challenge the dualism between design-
ing in general and designing for disability [21].
While we introduced students to these ideas, there
is still plenty of room to re-design these courses with
more participatory and design for empowerment
techniques in mind.

7. Conclusion

In this paper, we share experiences from a 2-year-
old partnership that, as of the writing of this paper,
is continuing to develop. Outside of the cases we
share, many students who have completed the
course have stayed connected to the PS. They
continue to use outcomes from the courses and
the university makerspace to create “just in time”
assistive technology to solve problems of the PS.
For example, making a sideliner for a PS student,
volunteering at the PS for four-hours weekly,
helping fix switches and mounts that break, and
even participating in fundraising 5k and relay run
events to raise money for the PS. Several other
students have used CAD to create custom artifacts
for the PS, including visual prompts, jelly bean
mounts, etc. These examples connect back to the
role of people we highlight as connection agents
and the importance of developing sustainable
partnerships of trust that we also shared in the
discussion above. We plan to continue to further
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nurture this partnership with other courses (e.g.,
the statics instructor is interested in using projects
shared here to teach concepts), and we are con-
sidering running an alternative version of the
project for upcoming iterations of CIl where
instead of developing new technologies the stu-
dents help fix and further iterate on technologies
created by cohorts before them.

Acknowledgments — We would like to thank our colleagues and
students at the Campus School, Department of Engineering,
Hatchery (University Makerspace), and Academic Prototyping
Studio at Boston College who have been invaluable collabora-
tors and contributors to this partnership. As we begin to mention
in the Conclusion section, several instances of projects and
partnerships have contributed to and resulted from the course-
based partnerships we share in this paper. These include inno-
vative use of technology by teams comprising the Campus
School’s students and staff and the Engineering department’s

students and faculty.

References

1

. M. Eliot and J. Turns, Constructing professional portfolios: Sense making and professional identity development for engineering
undergraduates, Journal of Engineering Education, 2011, Accessed: Mar. 08, 2015. [Online]. Available: http:/onlinelibrary.wiley.
com/doi/10.1002/j.2168-9830.2011.tb00030.x/abstract

. L. Payne and B. Jesiek, Enhancing Transdisciplinary Learning through Community-Based Design Projects: Results from a Mixed
Methods Study, IJSLE, 13(1), pp. 1-52, 2018.

. B. Amadei, R. Sandekian and E. Thomas, A Model for Sustainable Humanitarian Engineering Projects, Sustainability, 1(4), pp.
1087-105, 2009.

. K. Meyers, M. Ohland, A. Pawley and C. Christopherson, The importance of formative experiences for engineering student identity,
International Journal of Engineering Education, 26(6), pp. 1550-1560, 2010.

. J. Voss and L. Schauble, Individual interest and learning in school, in The role of interest in learning and development, A. Renninger,
S. Hidi, and A. Krapp, Eds., Psychology Press, 1992. Accessed: Jan. 30, 2015. [Online]. Available: https://books.google.com/
books?hl=en&lr=&id=LubJAgAAQBAJ&oi=fnd&pg=PA99&dq=Voss+Schauble&ots=zej2muKepe&sig=DPBfEU6¢c5dCvj5VyC
mIEw3ge32s

. A.Renninger, S. Hidi and A. Krapp, Eds., The role of interest in learning and development. Psychology Press, 1992. Accessed: Jan. 30,
2015. [Online]. Available: https://books.google.com/books?hl=en&lr=&id=LubJAgAAQBAJ&oi=fnd&pg=PP1&dq=role+of+
interests+in+learning+and+development&ots=zej2muMcqi&sig=4tMp94NMS8ITItach23XzIxMY S2Q

. G. Burks, K. B. H. Clancy, C. D. Hunter and J. R. Amos, Impact of Ethics and Social Awareness Curriculum on the Engineering
Identity Formation of High School Girls, Education Sciences, 9, pp. 1-18, 2019.

. E. Rodriguez-Falcon and A. Yoxall, Service learning experiences: a way forward in teaching engineering students?, Engineering
Education, 5(2), pp. 59-68, 2010.

. D. Corple, M. K. Feister, C. B. Zoltowski and P. M. Buzzanell, Engineering Gender Identities of Women in a Service-Learning
Context, in 2018 IEEE Frontiers in Education Conference (FIE), pp. 1-5, Oct 2018.

. A. Shekar, Global perspectives: First-year engineering students’ views on social engineering projects, International Journal of
Mechanical Engineering Education, 43(2), pp. 102-109, 2015.

. J. Zhu, R. Liu, Q. Liu, T. Zheng and Z. Zhang, Engineering Students’ Epistemological Thinking in the Context of Project-Based
Learning, IEEE Transactions on Education, 62(3), pp. 188-198, 2019.

. G. Rulifson, C. J. McClelland and L. A. Battalora, Project-based learning as a vehicle for social responsibility and social justice in
engineering education, in 125th ASEE Annual Conference and Exposition, June 23, 2018— December 27, 2018, in ASEE Annual
Conference and Exposition, Conference Proceedings, vol. 2018- June. Salt Lake City, UT, United states: American Society for
Engineering Education, 2018.

. S. Lim, S. Thompson and T. L. Nilsson, Engagement in practice: Some Do’s and don’ts in partnership development for a successful
humanitarian engineering project, in /126th ASEE Annual Conference and Exposition: Charged Up for the Next 125 Years, ASEE 2019,
June 15, 2019-June 19, 2019, in ASEE Annual Conference and Exposition, Conference Proceedings. Tampa, FL, United states:
American Society for Engineering Education, 2019.

. E. H. Bauer, B. Moskal, J. Gosink, J. Lucena and D. Munoz, Understanding student and faculty attitudes with respect to service
learning: Lessons from the Humanitarian Engineering Program, in 2005 ASEE Annual Conference and Exposition: The Changing
Landscape of Engineering and Technology Education in a Global World, June 12, 2005 — June 15, 2005, in ASEE Annual Conference
and Exposition, Conference Proceedings. Portland, OR, United states: American Society for Engineering Education, pp. 14725—
14734, 2005.

. N. P. Reynolds, What Counts as Outcomes? Community Perspectives of an Engineering Partnership, Michigan Journal of
Community Service Learning, 21(1), pp. 79-90, Oct. 2014.

. D. A. Delaine, D. Nabrit, N. L. Harris, C. Nabrit, C. Ratcliff and P. J. Penn-Nabrit, Factors that Promote Reciprocity within
Community-Academic Partnership Initiation, International Journal of Research on Service-Learning and Community Engagement,
10(1), 2023.

. D. Ozkan and A. Hira, Critical Perspectives on Teaching Design in First-year Engineering, in 2021 ASEE Virtual Annual Conference
Content Access Proceedings, Virtual Conference: ASEE Conferences, Jul. 2021, p. 36879. doi: 10.18260/1-2-36879.

. P. Baxter and S. Jack, Qualitative case study methodology: Study design and implementation for novice researchers, The Qualitative
Report, 13(4), pp. 544-559, 2008.

. S. Crowe, K. Cresswell, A. Robertson, G. Huby, A. Avery and A. Sheikh, The case study approach, BMC Medical Research
Methodology, 11(1), pp. 1-9, 2011.

. K. Reid, D. Reeping and E. Spingola, A taxonomy for introduction to engineering courses, 7he International Journal of Engineering
Education, 34(1), pp. 2-19, 2018.

. S. Hendren, All Technology Is Assistive: Six Design Rules on ‘Disability’, Medium, 2014.



Assistive Technology and Human-Centered Engineering Design 1377

Avneet Hira is an Assistant Professor and founding faculty member in the Human-Centered Engineering Program at
Boston College. Her scholarship is motivated by the fundamental question of how engineering and technology can
support people in living well in an increasingly engineered world. Her research, which is in engineering education, focuses
on the affordances of technology, humanistic design, and engineering epistemology. Her work is inspired by Making and
tinkering practices, especially those from different local knowledge systems. She received an NSF CAREER award in 2023
for her work on promoting belonging and preventing harm in informal engineering learning environments.

Jennifer Gemski EAM, ATP is an assistive technology evaluator at the May Institute. In her role, she provides
comprehensive assistive technology services including screening, assessment, treatment planning, implementation, and
training to adults with developmental disabilities. Prior to her work with the May Institute, Jennifer worked at the Boston
College Campus School as an Assistive Technology Professional, providing students ages 3-22 with assistive technology,
empowering them to access their program of study and to reach their educational, social, and vocational goals. Jennifer
holds a B.S. in Business Administration from Northeastern University and a Master of Education from Boston
University. Jennifer is a certified ATP and a member of RESNA.

Justin Henriques is an Associate Professor in the Human-Centered Engineering department at Boston College. He holds a
PhD and a Masters in Systems Engineering from the University of Virginia’s School of Engineering and Applied Science,
and a Master of Urban & Environmental Planning from the School of Architecture. He holds an undergraduate BS in
Integrated Science and Technology (applied science) and a BA in Philosophy. His scholarship focuses on sustainable and
resilient infrastructure systems, climate change adaptation and vulnerability assessment, and humanitarian technology
for underserved communities in the Global South.



