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Abstract: The design of the built environment greatly impacts how all types of individuals
and populations actively participate in their daily lives. Lack of access in the built
environment for disabled populations remains a daily reality, negatively impacting
engagement and life satisfaction, leading to isolation, loneliness, and depression. A
university in the Northeastern United States sought to expand current constructs of the
end-user and environment within a universal design (UD) perspective. On an eight-month
inaugural interprofessional collaborative co-design experience, third-year occupational
therapy doctoral (OTD) students were embedded in a first-year masters of industrial design
(MSID) curriculum, which ran the course of the academic calendar (two consecutive
semesters: Fall and Spring). Primary aims wanted to determine, via an interrupted timeseries quantitative design, if embedding OTD students within the industrial design
curriculum influenced the MSID students’ prior assumptions, understanding of disability and
enhanced their willingness to create more inclusive final products. Quantitative findings
indicated that it was difficult to capture the meaningful change that occurred in the
doctoral capstone program experience with the existing psychometric tools available.
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Anecdotal mixed-method findings indicated that informal interprofessional learning
experiences in the classroom, such as lectures and learning activities created and
facilitated by the OTD students and delivered in real-time, broadened and enhanced the
MSID students’ knowledge surrounding disability and accessibility in a more nuanced way
than the chosen quantitative survey tools were constructed to capture. A detailed
literature review and description of the program have been provided, along with
suggestions

to

capture

meaningful

outcomes

for

longer-term

interdisciplinary

collaborations.
Keywords: Industrial design, occupational therapy, interprofessional education, disability,
co-design.

Introduction
The design of the built environment greatly influences how all individuals interact and
function with their immediate surroundings (Amiri, Wagenfeld, & Reynolds, 2017; Hitch,
Larkin, Watchorn, & Ang, 2012; Larkin, Hitch, Watchorn, Ang, & Stagnitti, 2013).
Internationally, about one billion individuals worldwide have a disability (Medola, Sandnes,
Ferrari, & Rodrigues, 2018). Lack of access in the built environment for disabled populations
remains a daily reality, negatively impacting engagement and life satisfaction, leading to
isolation, loneliness, and depression (Rigby & Letts, 2003). Frequently, design solutions do
not take into account the needs of disabled populations, limiting independent performance
during necessary tasks and meaningful activities despite the inherent abilities existing
within the person to function if the design in the built environment was different (Rigby &
Letts, 2003). Laws such as the Americans with Disability Act (United States Department of
Justice Civil Rights Division, 2020) became federally mandated in the United States in 1990,
with the aim to provide more inclusive and accessible environments for all individuals,
regardless of health condition or level of function. (Medola et al., 2018; Watchorn, Larkin,
Hitch, & Ang, 2014).
Starting in the 1970s, designers began to play a role in implementing broader end useraccessible design solutions for all abilities, leading the way in creating more collaborative
and end user-centred buildings and products (Amiri et al., 2017; Sanders & Stappers, 2008).
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Universal design (UD), a seven-point methodology introduced during the latter 20th century,
aims to provide guidance for designing for all individuals regardless of abilities and
capacities (Center for Excellence in Universal Design, 2020). Successful UD application
requires interdisciplinary skills, knowledge in human conditions and factors, and close
collaboration during various planning and design stages for built environments and product
development (Altay & Demirkan, 2014; Hitch et al., 2012; Lid, 2014).
One example of a collaborative approach that can be combined with UD methodology is codesign, which is defined as a diverse group of individuals interacting during the design
process, such as the designer, stakeholder, researcher, and end-user (Amiri et al., 2017;
Sanders & Stappers, 2008). End users can be defined as those individuals who experience
and engage with a product and/or environment. Interprofessional collaboration,
particularly between allied healthcare and design professionals, has become more common
and has been implemented via a co-design approach to support the growing need for
creating products and environments that are more functional for a wider variety of endusers (Amiri et al., 2017; Goodman-Deane, Cassim, Langdon, & Clarkson, 2007).
Occupational therapists are one type of allied healthcare professional who supports
individuals to build, recover, and/or maintain daily activities (also known as occupations).
Occupational therapists have knowledge in both the medical and therapeutic view of human
diagnostic and developmental conditions, which can be important factors to consider when
designing for all individuals (Amiri et al., 2017; Hitch et al., 2012; Lid, 2014). Furthermore,
occupational therapists are emerging as key collaborators with designers; their professional
training offers a holistic and functional perspective regarding the needs and wishes of endusers in their daily lives (Amiri et al., 2017). The Person-Environment-Occupation (PEO)
model, a theory often used by occupational therapists and developed by Law et al. (1996),
asserts that an individual’s performance in their daily life is impacted by the person,
environment, and their occupations (Rigby & Letts, 2003). The PEO model suggests that the
occupational therapist can intervene by making changes to the environment, reducing
environmental barriers and demands to facilitate end users’ greater performance (Rigby &
Letts, 2003). Research has purported that rehabilitation professionals, such as occupational
therapists, who are well-versed in impairment, needs, preferences, and abilities of the end
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user, and are trained in UD, could be valuable collaborators to inform design solutions for
varying individuals (Lid, 2014; Medola et al., 2018).
In an effort to expand current constructs of the end-user and environment within a UD
perspective for designers to make design solutions more inclusive for those with disabilities
in the built environment, a university in the Northeastern United States embarked on an
eight-month

interprofessional

collaborative

co-design

experience

with

third-year

occupational therapy doctoral (OTD) students embedded in a first-year master’s of
industrial design (MSID) curriculum which ran the course of the academic calendar (two
consecutive semesters: Fall and Spring). The primary aims of this experience initially sought
to determine, via an interrupted time-series quantitative design, if embedding OTD
students within the industrial design curriculum influenced the MSID students’ prior
assumptions, understanding of disability, and enhanced their willingness to create more
inclusive final products that could be used by all individuals. However, as the collaboration
progressed, it became increasingly clear that the chosen quantitative survey tools were not
constructed to fully capture the informal interprofessional learning experiences in the
classroom. The lectures and learning activities created and facilitated by the OTD students
and delivered in real-time, broadened and enhanced the MSID students’ knowledge
surrounding disability and accessibility in a more nuanced way than the chosen quantitative
survey tools were constructed to capture. With this in mind, this paper will take a mixedmethods approach. First, the authors will aim to present the reader with a comprehensive
literature review of interdisciplinary collaborations between design, healthcare, and
occupational therapy, followed by detailed descriptions of the OTD/MSID curriculum
learning experiences that occurred throughout this eight-month collaboration. We will
conclude with the quantitative survey findings, descriptively enhanced by informal
participant interviews and observations, and suggestions for future co-design collaborations
within the design professions.

Literature Review
A search of the literature identified barriers to interdisciplinary work between allied
healthcare and design, directly related to limited understanding of the respective
professions’ roles and skills (Amiri et al., 2017; Hitch et al., 2012; Wagenfeld, Reynolds, &
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Amiri, 2017). Findings suggested that interprofessional education can increase interest and
success in the partnership between occupational therapy and design (Altay & Demirkan,
2014; Hitch et al., 2012; Larkin et al., 2013). As Altay & Demirkan (2014) asserted, “The
education of a novice designer plays a significant role in how he or she finds solutions to
the requirements of end-users with differences in age, gender, race and abilities, later in
professional practice” (Altay & Demirkan, 2014, p.196).
Several studies have investigated the interprofessional collaboration between design and
occupational therapy professions (Amiri et al., 2017; De Couvreur, Detand, Dejonghe, &
Goossens, 2012; Hitch, Dell, & Larkin, 2016; Hitch et al., 2012; Larkin et al., 2013;
Wagenfeld et al., 2017; Watchorn, Larkin, Ang, & Hitch, 2013) but details remain limited
regarding the type of settings involved and the purpose of these collaborations outside of
the academic setting (Amiri et al., 2017; Hitch et al., 2012; Wagenfeld et al., 2017). While
the evidence demonstrates the potential benefits of the interdisciplinary relationship, such
as developing creative solutions to meet the needs of all end-users, challenges of
professional collaboration have also been identified, such as a misconception of the
respective professions’ skills, language, and values (Larkin et al., 2013; Wagenfeld et al.,
2017). Additionally, there is an emerging body of literature exploring both the impact of
UD education and how students may benefit from an interdisciplinary approach (Chang,
Tremblay, & Dunbar, 2000; Hitch et al., 2016; Lid, 2014; Mulligan, Calder, & Mulligan, 2018;
Watchorn et al., 2013). Findings demonstrate a positive impact of both collaborative and
educational modules on students’ understanding and awareness of disability and the needs
of all end-users (Hitch et al., 2016; Medola et al., 2018).
Evidence of collaborative initiatives between design and occupational therapy within the
academic setting identified students working together during week-long to semester-long
projects to create solutions for a particular individual with a disability or a population
(Chabot, 2017; De Couvreur et al., 2012; Dong, 2010; Larkin et al., 2013). While the
collaborative projects varied in terms of objectives, design professions, and length,
common themes regarding the values and challenges emerged (Larkin et al., 2013). Chabot
(2017) described fifth-year architecture and third-year occupational therapy students
working together to redesign a local train station to make it more accessible for the
community. Benefits for the architecture students included a clearer understanding of
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occupational therapy and an increase in awareness of design’s impact on disability and
participation. The occupational therapy students gained skills in communicating their
profession’s value and expertise. Similar to findings in Wagenfeld et al. (2017), challenges
of the collaboration were identified and included a difference in shared language and
interests. Findings from the literature are informative in helping to understand the
complexities of interprofessional education between design and occupational therapy; yet,
with this in mind, there remains an unmet need to explore these types of collaborations
further (Chabot, 2017; Larkin et al., 2013; Wagenfeld et al., 2017).
In other examples of interdisciplinary projects between occupational therapy and design
professions, outcomes indicated that having an allied healthcare professional on the team
aided in filling the knowledge gap between the end user and designer and advanced the
design student’s understanding of disability (De Couvreur et al., 2012; Dong, 2010; Medola
et al., 2018). De Courvreur et al. (2012) illustrated a co-design team involving multiple
stakeholders, including an industrial design student, an occupational therapy student, an
individual diagnosed with ankylosing spondylitis, a caregiver, and another rehabilitative
expert. Similarly, Dong (2010) described a summer-long course involving two co-design
teams of engineering design students, individuals living with multiple sclerosis, and an
occupational therapy student. Lastly, in an inclusive design collaboration, industrial design,
architecture, urban studies, and visual art students collaborated with rehabilitation
professionals to learn more about the needs of individuals with disabilities (Medola et al.,
2018). Results from these co-design collaborations identified that including the end-user
greatly benefitted the design process (De Couvreur et al., 2012; Dong, 2010). Furthermore,
the engineering design students who collaborated with the occupational therapy student
commented that the design students increased their understanding of the rehabilitation
profession and valued occupational therapy’s perspective on the end user’s needs and
expectations.
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Methodology
Participant Demographics
Participants in this eight-month interprofessional collaborative co-design experience
included two third-year occupational therapy doctoral (OTD) students with undergraduate
educational backgrounds in neuroscience, psychology, human biology, and occupational
science and 10 first-year MSID students with undergraduate educational backgrounds in
mechanical engineering, architecture, bioengineering, fine arts, mathematics, graphic
design, civil engineering, and aerospace. Five of the ten MSID students were non-United
States citizens. Demographically, the OTD and MSID student participants were comprised
of six females and six males with an age range of 23 to 32 years of age. Two occupational
therapy faculty mentors had prior and ongoing careers in design (landscape architecture,
industrial design, and graphic design; 15+ years), and the two remaining course faculty
were seasoned industrial designers (30+ years). See Table 1.
Table 1. Collaboration Participants.

Professional Background

# of Participants

Occupational Therapy Doctoral (OTD) Students

2

First-year Masters of Industrial Design (MSID) Students

10

Occupational Therapy Faculty Mentors

2

Industrial Design Faculty

2

Collaboration Design
Within Month 1 of the eight-month interprofessional collaborative co-design experience,
the two OTD students first completed a “SOAR” Analysis (strengths, opportunities,
aspirations, results) (Group Map Technology, 2019) with extensive input from both the
industrial design faculty and the MSID students. Under the guidance of the occupational
therapy faculty mentors, the OTD students also concurrently completed a comprehensive
literature review of healthcare and design collaborations related to occupational therapy.
Those findings, as reported earlier in this paper, served to frame and context the informal
learning experiences that would eventually be created and delivered throughout the
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collaborative experience. In line with the embedded interprofessional co-design model, the
occupational therapy faculty mentors arranged for the OTD students to attend multiple
MSID courses weekly over the entirety of the eight-month collaboration. While in the
program, the OTD students continually consulted and collaborated directly with designers
while also receiving direct mentorship from the industrial design faculty and MSID peers for
the duration.

Project Descriptions and Timeline
In Month 1, the first collaborative design project involved a design competition for
drinkware conducted by a well-known international glassware corporation. Here, MSID
students sought consultation from the healthcare perspective regarding form, usability,
and function of the glassware products. In turn, the OTD students gained initial insight into
MSID design thinking and iterative processes. In Months 2 to 4, a six-week toy project
commenced between the OTD, MSID, and UX/UI students in a design research class. Here,
toys containing digital interface for the four-to-eight-year-old pediatric population were
co-designed. The OTD students, using end user-research principles, delivered informal
lectures on typical play, physical, social, and cognitive development for this age range to
support MSID and UX/UI students’ understanding of the end-user.
Following these introductory collaborative projects, in Month 3, the OTD and MSID students
embarked on a six-month-long caregiver project. Here, the MSID students were tasked to
design a product for the caregiver of an individual diagnosed with either autism spectrum
disorder, stroke, neurocognitive disorder, or intellectual disability. In Month 3, OTD
students researched, designed, and led informal learning experiences for the MSID students
and industrial design faculty by stimulating living situations in which a caregiver may face
and also presented background information on the specified health conditions through the
caregiver lens (Dong, 2010; Ergenoglu, 2013; Medola et al., 2018). From month 5 to 8, the
OTD students also facilitated multiple end-user research experiences, thus exposing the
MSID students and industrial design faculty to various end-users and stakeholders. This
included volunteer caregivers and/or individuals with the assigned conditions to allow the
MSID students and industrial design faculty to experience first-hand about end-user needs
and to discuss the scope of potential design solutions. Additionally, beginning in Month 5,
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after close consultation with industrial design faculty and occupational therapy faculty
mentors, didactic learning modules on the occupational therapy perspective through UD
principles were created and inserted into the MSID curriculum by the OTD students, which
was content not addressed previously in the MSID students’ current curricula (industrial
design faculty member, personal communication, October 18, 2018). See Table 2 for
timeline and Table 3 for a comprehensive list of collaborative co-design experiences.
Table 2. Collaborative Co-Design Timeline

Sept.

Oct.

Nov.

Dec.

Jan.

Feb.

Mar.

Rapport
Needs
IRB Process and Approval
Consultation with Design
User Research
Data Collection
Glassware Comp.
Toy Project
Independent Project
Caregiver Project
Medication Packaging
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Apr.

May

Table 3. Description of Experiences.

Timeline for MSID Program Participation

MSID Courses

OTD

Additional
Experiences

Month 1

Occupational therapy doctoral (OTD) students arrived on-site to

OTD students attended courses in

OTD students

(September):

the industrial design program.

curricula:

Interviewed ID

OTD students completed a SOAR Analysis and attended ID

Cross-disciplinary course in

coursework.

ergonomics with occupational

Rapport
Building and
Needs
Assessment.

OTD students attended and observed year 1 & 2 MSID studios.
OTD students met with the MSID students individually and
offered consultation on design projects including for the
glassware design competition on as-needed basis.

therapy & industrial design:
Health Factors & Ergonomics
User Research courses with
industrial design and user
experience/user interface design
students.
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faculty and students
to complete SOAR
Analysis.

Timeline for MSID Program Participation

MSID Courses

OTD

Additional
Experiences

Month 2

OTD students continued to attend and engage in courses in the

OTD students attended courses in

OTD students

(October): Toy

curricula, started literature review for scholarly capstone and

curricula:

consulted on a

Project,

began the Institutional Review Board process.

Literature
Review, &
Consultation.

Health Factors & Ergonomics in

OTD students attended and observed year 1 & 2 MSID studios.

which the students attended field

OTD students met with MSID students and started consulting

trips and consulted on an as-

design projects on an as-needed basis.

needed basis;
In the User Research course: the
students began the Toy Project;
the OTD students delivered a
formal lecture on child
development.
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Medication
Packaging Project in
an undergraduate
graphic design
course

Timeline for MSID Program Participation

MSID Courses

Additional

OTD

Experiences

Month

3 OTD students implemented education modules, based on needs OTD students attended courses in OTD

(November):

presented by design instructors, literature/evidence, and curricula:

Introduction

perspectives from the faculty mentor.

to

Caregiver

Project.

In

the

continued to work
Health

Factors

&

OTD students attended and observed year 1 & 2 MSID studios. Ergonomics course attended field
Along with the Design faculty members, the OTD students trips and consulted on an asintroduced the Caregiver Project Brief. The OTD students provided needed basis.
formal lectures on occupational therapy practice framework,
occupational therapy theory, disability etiquette, and experience.

The students continued to work
on the Toy Project in the User

In addition, the year 1 MSID studio took a class trip to the Research course.
occupational therapy Activities of Daily Living (ADL) suite to discuss
the impact of health conditions on occupations and surveyed
AT/AD (assistive tech/assistive devices).
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students

on the medication
packaging project in
the undergraduate
graphic

design

course.
OTD students began
exploring
areas
independent
project.

design
for

Timeline for MSID Program Participation

MSID Courses

Additional

OTD

Experiences

Month

4 In the last month of the semester, the OTD students continued to OTD students attended courses in OTD

(December):

attend classes in the curricula, aided in identifying problem areas curricula:

Problem

for “Caregiver Project” & continued with independent project by

Identification

starting CAD tutorials.

of

Caregiver

Project

&

Narrowed
Focus

for

Independent
Project.

In

the

Ergonomics

students

finalized
Health

Factors

&

course, the OTD

OTD students attended and observed year 1 & 2 MSID studios. The students attended field trips and

independent project
focus through user
research.

OTD students continued with the Caregiver Project, facilitated consulted on an as-needed basis

OTD students began

disability simulation, gathered a compilation of resources for

learning computer-

students, and started reaching out to volunteers for caregiver/user
visits.

The students finalized the Toy
Project in the User Research
course.

OTD students consulted on other projects on an as-needed basis.

aided
software

(CAD)

through

online

tutorials

and

practice.
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design

Timeline for MSID Program Participation

MSID Courses

Additional

OTD
Month

Experiences
5 The team received Institutional Review Board approval for OTD students attended courses in OTD

(January):
Data
Collection
Time 1 (RIPLS
& ADTP-A) &
User Visits.

scholarly projects and began data collection.

curricula:

continued to work

OTD students attended and observed year 1 & 2 MSID studios. The In a Healthcare + Design course:
OTD students continued facilitating the Caregiver Project. The OTD attended field trips and continued
students continued to reach out to volunteers and coordinate for to work on independent projects.
caregiver visits.

In the course, the OTD students

OTD students consulted on other projects on as-needed basis,
including wheelchair use for Circular Economy Project and needle
management for Safety Project.

also

gained

exposure

to

architecture field (one of the OTD
students

collaborated

with

student

for

architecture

independent project).
OTD students also attended the
undergraduate

OT/ID

Collaboration

course

Junior
and

consulted on an as-needed basis.
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students

on

independent

projects.

Timeline for MSID Program Participation

MSID Courses

Additional

OTD
Month

Experiences
6 OTD students attended and observed year 1 & 2 studio: Continued OTD students attended courses in OTD

students

(February):

with “Caregiver Project:” facilitated user visits with caregiver and curricula:

continued to work

Continued

individuals;

on

User Visits &
Design Phase

In a Healthcare + Design course:

Consulted on other projects on an as-needed basis.

attended field trips and continued

independent

projects.

to work on independent projects.
OTD students continued to attend
the undergraduate OT/ID Junior
Collaboration

course

and

consulted on an as-needed basis.

Created “big ugly”
prototypes

with

feedback from 1 & 2year students and
faculty mentors.
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Timeline for MSID Program Participation

MSID Courses

Additional

OTD

Experiences

Month

7 OTD students continued to assist with Caregiver Project, OTD students attended courses in OTD

students

(March):

completed data collection for scholarly projects, and continued to curricula:

continued to work

Universal

work on independent projects.

on

Design,

User

Visits, Design
Phase & Data
Collection
Time 2 (RIPLS
& ADTP-A).

In a Healthcare + Design course:

OTD students attended and observed year 1 & 2 MSID studios. In attended field trips and continued

independent

projects.

year 1 MSID studio, continued working on the Caregiver Project. to work on independent projects.

OTD

The OTD students provided a formal lecture on the occupational

continued to explore

therapy perspective of Universal Design. Continued with caregiver
visits.

OTD students continued to attend
the undergraduate OT/ID Junior
Collaboration

course

and

OTD students continued to consult on other projects on an as- consulted on an as-needed basis.
needed basis.

and

students
work

prototypes

and

deliverablesincluding
modeling.
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with

CAD

Timeline for MSID Program Participation

MSID Courses

Additional

OTD
Month

Experiences
8 OTD students continued to consult on the Caregiver Project and OTD students attended courses in OTD

(April):

facilitated follow-up visits with caregivers as-needed.

Caregiver

presented

In a Healthcare + Design course:

Project,

attended field trips and continued

Independent
Project

curricula:

to work on independent projects.

&

students

Scholarly

OTD students continued to attend

Project Wrap-

the undergraduate OT/ID Junior

up.

Collaboration

course

and

consulted on an as-needed basis.

their

independent
projects

in

the

Healthcare + Design
course.
OTD

students

presented

their

scholarly projects in
Occupational
Therapy course.
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Timeline for MSID Program Participation

MSID Courses

OTD
Month

Experiences
9 MSID students gave their final presentations of the Caregiver

(May):

Project.

Completion of
Caregiver
Project

Additional

&

Completion of
Time On-Site
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Quantitative Procedures
Exempt approval was obtained from the university’s Institutional Review Board for data
collection later than anticipated (Month 5). Data were collected at two points via an
interrupted time series design format. Two self-report questionnaires were provided to the
MSID students at Time 1 (Month 5) and Time 2 (Months 7 and 8) to access MSID student
attitudes towards interprofessional learning and individuals with disabilities. Microsoft
Excel and Statistical Package for the Social Sciences (Version 25.0) were used to analyze
findings. Because of the small sample size, nonparametric statistics were used. A Wilcoxon
signed-rank test was used to compare students’ responses for both questionnaires over two
time periods.
RIPLS
The Readiness for Interprofessional Learning Scale (RIPLS) by McFadyen et al. (2005) is a
19-item self-report questionnaire that accesses both students’ and professionals’ attitudes
towards interprofessional learning in the healthcare fields. The questionnaire is a revised
version of the original report developed by Parsell & Bligh (1999) and shows good testretest reliability on three out of the four subscales (McFadyen, Webster, & Maclaren, 2006).
While the survey is intended for individuals in the healthcare field, no other instruments
that assess interprofessional learning in other professions are currently available (Larkin et
al., 2013).
The MSID students were instructed to insert “industrial design and occupational therapy”
when coming across the phrase “healthcare students.” Participants were asked to rate their
responses using a five-point Likert Scale with responses ranging from “strongly disagree”
to “strongly agree.” Participants received a score ranging from 19 to 95, with a higher
number suggesting a more positive attitude towards interprofessional learning (A.
McFadyen, personal communication, November 7, 2018; Larkin et al., 2013).
ATDP-A
The Attitudes Toward Disabled Persons – form A (ATDP-A) (Yuker, Block, & Younng, 1970)
is a 30-item self-report questionnaire that assesses a person’s attitude and understanding
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towards individuals with disabilities (Chang et al., 2000). The results of the test-retest
reliability for ATDP-A was .78, which the authors of the questionnaire assert were
comparable to other instruments (Yuker, Block, & Younng, 1970). The MSID students were
asked to rate their response using a Likert Scale format of six options from -3 (strongly
disagree) to +3 (strongly agree). Students received a score ranging from 0 to 180, with a
higher number suggesting a more positive attitude (Chang et al., 2000).

Assessment Tool Results
RIPLS
Across two time periods (Month 5 and Month 7), five (50%) MSID students accurately
completed the RIPLS questionnaire. Responses of MSID students who did not completely fill
out the questionnaire and/or who did not accurately code their questionnaire were not
analyzed. A Wilcoxon signed-rank test showed that from Time 1 to Time 2, there was not a
statistically significant change in student responses for the RIPLS questionnaire (Z= -.406,
p=.684). Two of the MSID students had a slight increase in score at Time 2, while three of
the MSID students had a slight decrease in score at Time 2. Itemized analysis of the
questionnaire revealed a statistically significant change in MSID student responses from
Time 1 to Time 2 for question 17: “The function of nurses and therapists is mainly to provide
support for doctors” (Z=-2, p=.046). See Figure 1.
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Figure 1: Student Scores on the RIPLS Questionnaire at Time 1 and Time 2.
100

Score on RIPLS (19-95)

90
80
70
60
50

Time 1

40

Time 2

30
20
10
0

S1

S2

S3

S4

S5

Participants (n=5)

ATDP-A
Over the two time periods (Month 5 and Month 7) of data collection, six (60%) MSID students
accurately completed the ATDP-A questionnaire. Responses of MSID students who left more
than 10% of the items blank and/or who did not accurately code their questionnaire were
not analyzed (Yuker, Block, & Younng, 1970). A Wilcoxon signed-rank test showed that over
a six-to-eight-week period that there was not a statistically significant change in student
responses for the ATDP-A questionnaire (Z=-.314, p=.753). With a score range of 0 to 180,
the median ATDP-A score was 117.0 at Time 1 and 121.0 at Time 2. Two MSID students had
a slight increase in score at Time 2, while four MSID students had a slight decrease in score
at Time 2. Itemized analysis of the questionnaire revealed a statistically significant change
in MSID student responses from Time 1 to Time 2 for question 2: “Disabled people should
not have to compete for jobs with physically normal persons” (Z=2.060, p=.039). See Figure
2.
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Figure 2. Student Scores on the ATDP-A Questionnaire at Time 1 and Time 2.
180

Score on ATDP-A (0-180)

160
140
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40
20
0

S1

S2

S3

S4

S5

S6

Participants (n=6)

Discussion
The primary aims of this experience initially sought to determine, via an interrupted timeseries quantitative design, if embedding OTD students within the industrial design
curriculum influenced the MSID students’ prior assumptions, understanding of disability and
enhanced their willingness to create more inclusive final products that could be used by all
individuals. Over two consecutive semesters, the OTD students established a professional
and collaborative relationship with the MSID students and industrial design faculty. The
results for the RIPLS questionnaire at Time 1 were high, showing a positive attitude towards
interprofessional collaboration. While the results for the ATDP-A questionnaire did not
produce statistically significant results, overall findings suggested that the students had a
relatively positive attitude towards individuals with disabilities, which may have occurred
secondary to the OTD students spending considerable time within the design program
observing and building rapport with both MSID students and industrial design faculty
members prior to Time 1 data collection.
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The formal and informal educational modules on child development, occupational therapy
theory, disability experience, UD, and the specified health conditions for the caregiver
project provided an additional, outside, non-design perspective to the industrial design
curriculum. These components arose spontaneously in the collaboration, broadening and
enhancing the MSID students’ knowledge surrounding disability and accessibility in a more
nuanced way than the pre-selected quantitative survey tools were constructed to capture.
Informal meetings with both individuals with various disabilities and their caregivers also
broadened the MSID student’s view of the end-user. As one student noted, “No matter how
many things I read online or watched YouTube clips of, nothing compared to the actual
experience of speaking with an [end] user” (Industrial design student, personal
communication, March 7, 2019). This anecdotal evidence is consistent with findings,
highlighting the importance of including end-users in the design process (De Couvreur et
al., 2012; Dong, 2010; Goodman-Deane et al., 2007; Medola et al., 2018).
The addition of both the occupational therapy and caregiver perspectives to the design
curriculum enhanced the MSID student’s design process, which supports the literature on
the co-design approach (De Couvreur et al., 2012). When MSID students did not have access
to various end-users, they were able to obtain input from the OTD students regarding the
needs of the end-user (Dong, 2010). As Dong (2010) asserts, including the end-user is not
always feasible due to ethical and time constraints, and thus having insight from a
professional, such as the occupational therapist, can offer insights regarding the health
conditions. Furthermore, during the informal end-user visits, the OTD students facilitated
the conversation between the caregivers and the MSID students, helping bridge and
translate the communication between both parties (Dong, 2010; Lid, 2014). In these
instances, the role of the occupational therapist became critical. As Lid (2014) asserts,
“Knowledge derived from rehabilitation professions and from people with disabilities are
both necessary in order to expand upon the individual dimension in UD” (Lid, 2014, p.1347).
Evidence suggests that using a co-design approach, knowledge, and insight from both the
caregiver and the occupational therapy perspective benefits the MSID students’ design
process in framing and defining the needs of the end user (Amiri et al., 2017; Lid, 2014).
Previous collaborations found in the literature between occupational therapy students and
design students consisted of singular projects over shorter time frames (Chabot, 2017; De
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Couvreur et al., 2012; Dong, 2010; Larkin et al., 2013); however, this eight-month
interprofessional collaborative co-design experience aimed to go one step further in
creating a multifaceted exposure of interprofessional collaboration through various longerterm projects and educational modules. The OTD students had ample opportunities to work
and consult with the MSID students, occupational faculty mentors, and industrial design
faculty on many projects throughout their eight-month tenure in the industrial design
department. Additionally, while some of the design projects may have focused primarily
on individuals with disabilities, the OTD students had the opportunity to provide insight on
other design projects, such as a design competition for drinkware conducted by a wellknown international glassware corporation. The MSID students sought consultation from the
occupational therapy perspective regarding form, usability, and function of the glassware
products and their impact on the scope of various end-users, which is important to consider
as there is variability in the needs and wants of all end users. It is possible that not only
did the OTD students’ presence serve to educate and advocate for end-users with
disabilities, but their outside perspective may have helped to broaden the MSID students’
knowledge of end-user diversity (Lid, 2014).
In addition to furthering the MSID students’ notion of the end-user, the eight-month
collaboration in turn also greatly benefitted the OTD students. As a result of the symbiotic
relationship between occupational therapy and industrial design, the OTD students learned
about the design process through three avenues:
•

Observation and attendance of various design courses, including an end-user
research course;

•

The completion of an independent design project led by the OTD students requiring
the acquisition of skills in computer-aided design programs, prototyping, and
sketching; and

•

Collaborations on various design projects, including the caregiver project and the
toy project.

In addition to learning more about another profession’s culture, similar to findings
described in Chabot (2017), the OTD students further developed their skills in
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communicating the values and mission of occupational therapy to a broader community.
Lastly, by advocating for the end-user, the OTD students were able to pursue the goal of
the American Occupational Therapy Association’s (2017) Vision 2025 mission, in that
occupational therapy “maximizes health, well-being, and quality of life for all people,
populations, and communities through effective solutions that facilitate participation in
everyday living” (American Occupational Therapy Association [AOTA], 2017, p.
7103420010p1).

Limitations: Lessons Learned
Good research design purports that baseline measurements should be implemented early
in any collaboration in order to fully capture participant attitudes from the beginning of
the collaboration. Using accessible and validated assessment tools already described in the
literature was the chosen approach decided by occupational therapy faculty mentors during
Month 3 of the experience to ensure reliability and validity. The expectation that the OTD
students would also independently draft and submit their own IRB submission did not
commence on this project until Month 4. Approval from the Institutional Review Board was
not granted until Month 5 (a direct result of the newness of the experience and the
challenges with launching an inaugural OTD third-year program within the confines of an
academic year), which further prevented the OTD students’ ability to capture a true
baseline measure, as the relationships between the MSID students and OTD students had
been already established by the time IRB approval was granted. Due to the novelty,
uniqueness, and organic nature of this eight-month interprofessional collaborative codesign experience, the varied backgrounds of the MSID students (including language barriers
experienced by the five international students), difficulties with capturing outcome
approaches with the RIPLS and the ATDP-A tools became readily apparent as soon as data
collection commenced. In the end, these requirements proved to be too constrictive and
posed a significant barrier to the OTD students’ ability to capture meaningful outcomes for
this type of longer-term interdisciplinary program experience. While the ATDP-A grasped
the basic aspects of the disability experience, the tool proved to be too simplistic in its
ability to assess and portray the students’ attitudes and awareness of human diversity or
the ongoing novel, interdisciplinary collaboration occurring within this specific program
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experience. While the RIPLS was a tool commonly used to assess students within the
healthcare fields, the MSID students reported difficulty with contextualizing the questions
in relation to their own understanding as designers.

Conclusion
This inaugural eight-month interprofessional collaborative co-design experience aimed to
engage OTD, MSID students, and their concurrent department faculty in an embedded
collaboration between occupational therapy and industrial design to promote more
accessible design solutions that better addressed the needs of disabled populations. As
noted by Altay & Demirkan (2014), the opportunity to educate and broaden design students’
understanding of disability during their curricular experiences can greatly influence who
they become as future professionals regarding having the skills necessary to problem-solve
successfully for a variety of end-users. Our findings had hoped to significantly quantify the
positive impact of both collaborative and educational modules on MSID students’
understanding and awareness of disability and needs of all users in a longer-term
interprofessional co-design experience as purported by Hitch et al. (2016) and Medola et
al., (2018). While this was not the case, anecdotally, a few of the MSID students reported
that the OTD students were helpful in advancing their understanding of disability, which
supports the findings of De Couvreur et al. (2012), Dong (2010), and Medola et al. (2018).
As these interprofessional collaborations continue to broaden and develop, it is
recommended that future experiences utilize qualitative approaches such as interviews or
invest time in developing a tool that can be more flexible towards accommodating other
types of professions beyond the scope of healthcare. Queries and/or tools designed to
accommodate the fluid nature of the design process and that allow for data collection at
multiple points in longer-term experiences would allow for a richer understanding and
improved captures of student learning outcomes.
By breaking down the professional silos, exposing both disciplines to one another, and
introducing the lived experience for those with disabilities, the OTD students, MSID
students, occupational and industrial design faculty appeared to have anecdotally
benefitted from partaking in this longer, eight-month inaugural interprofessional
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collaborative co-design experience. The hope is that future professional trajectories have
been influenced as they will carry the concepts learned and experiences into future
employment scenarios. Our mixed-method qualitative findings hinted of richer
opportunities moving forward. Future interprofessional collaborative co-design experiences
should aim to focus on the impact on students from both professions in a bi-directional
manner. Programming may want to examine and explore the long-term effects through
longitudinal studies of the collaborations’ impact on occupational therapy and industrial
design beyond academia and into professional employment; including, but not limited to
nursing, physical therapy, speech therapy, exercise science, architecture, landscape
architecture, interior design, graphic, and the fashion design fields. There is great potential
for upcoming studies to investigate the process of knowledge translation and how the
interdisciplinary relationship impacts both attitudes of the students and faculty and later
professional outcomes of design solutions in relation to end-user experience for those living
with a disability.

Acknowledgements
The authors would like to thank the students and faculty in the industrial design program
for their insight and contributions to this project. We would also like to thank faculty
mentors Tina DeAngelis, EdD, OTR/L, and Lydia Navarro-Walker, OTD, OTR/L, CLA; and,
lastly, Maura Giannone and Carly Scheiner for their support in preparation of this
manuscript.

Disclosure Statement
No potential conflict of interest was reported by the authors.

 174 

References
[1]

Altay, B., & Demirkan, H. (2014). Inclusive design: developing students’ knowledge and
attitude through empathic modelling. International Journal of Inclusive Education, 18(2),
196–217. doi: https://doi.org/10.1080/13603116.2013.764933

[2]

American Occupational Therapy Association [AOTA]. (2017). Vision 2025. The American
Journal of Occupational Therapy, 71, 7103420010.

[3]

Amiri, T., Wagenfeld, A., & Reynolds, L. (2017). User well-being: an entry point for
collaboration between occupational therapy and design. Design for Health, 1(2), 187–193.
doi: https://doi.org/10.1080/24735132.2017.1386367

[4]

Center for Excellence in Universal Design. (2020). History of UD. Retrieved from
http://universaldesign.ie/What-is-Universal-Design/History-of-UD/

[5]

Chabot, M. (2017). Increasing Accessibility Through Interprofessional Education . OT
Practice, 2(1), 30–32.

[6]

Chang, B., Tremblay, K., & Dunbar, B. (2000). An experiential approach to teaching
universal design. Education, 1, 153–158.

[7]

De Couvreur, L., Detand, J., Dejonghe, W., & Goossens, R. (2012). Expect the unexpected:
The co-construction of assistive artifacts.

[8]

Dong, H. (2010). Strategies for teaching inclusive design. Journal of Engineering Eesign,
21(2–3), 237–251.

[9]

Ergenoglu, A. S. (2013). Accessibility Awareness among Architecture Students: Design
Thinking Evaluations in Yildiz Technical University. Procedia - Social and Behavioral
Sciences, 89, 312–317. doi: https://doi.org/10.1016/j.sbspro.2013.08.852

[10] Goodman-Deane, J., Cassim, J., Langdon, P., & Clarkson, P. J. (2007). Involving People
with Disabilities: Lessons from a Designer-Centred Inclusive Design Competition.

 175 

[11] Group Map Technology. (2019). SOAR analysis. Retrieved from
https://www.groupmap.com/map-templates/soar-analysis.
[12] Hitch, D., Dell, K., & Larkin, H. (2016). Does universal design education impact on the
attitudes of architecture students towards people with disability? JACCES:Journal of
Accessibility and Design for All.
[13] Hitch, D., Larkin, H., Watchorn, V., & Ang, S. (2012). Community mobility in the context
of

universal

design:

inter-professional

collaboration

and

education.

Australian

Occupational Therapy Journal, 59(5), 375–383. doi: https://doi.org/10.1111/j.14401630.2011.00965.x
[14] Larkin, H., Hitch, D., Watchorn, V., Ang, S., & Stagnitti, K. (2013). Readiness for
interprofessional learning: a cross-faculty comparison between architecture and
occupational therapy students. Journal of Interprofessional Care, 27(5), 413–419.
[15] Lid, I. M. (2014). Universal Design and disability: an interdisciplinary perspective.
Disability

and

Rehabilitation,

36(16),

1344–1349.

doi:

https://doi.org/10.3109/09638288.2014.931472
[16] McFadyen, A. K., Webster, V. S., & Maclaren, W. M. (2006). The test-retest reliability of
a revised version of the Readiness for Interprofessional Learning Scale (RIPLS). Journal of
Interprofessional Care, 20(6), 633–639. doi: https://doi.org/10.1080/13561820600991181
[17] McFadyen, A.K., Webster, V.S., Strachan, K., Figgins, E., Brown, H., & Mckechnie, J.
(2005). The readiness for interprofessional learning scale: A possible more stable sub-scale
model for the original version of RIPLS. Journal of Interprofessional Care, 19(6), 595-603.
doi: https://doi.org/10.1080/ 13561820500430157
[18] Medola, F. O., Sandnes, F. E., Ferrari, A. L. M., & Rodrigues, A. C. T. (2018). Strategies
for Developing Students’ Empathy and Awareness for the Needs of People with Disabilities:
Contributions to Design Education. Studies in Health Technology and Informatics, 256,
137–147.

 176 

[19] Mulligan, K., Calder, A., & Mulligan, H. (2018). Inclusive design in architectural practice:
Experiential learning of disability in architectural education. Disability and Health
Journal, 11(2), 237–242. doi: https://doi.org/10.1016/j.dhjo.2017.08.009
[20] Parsell, G., & Bligh, J. (1999). The development of a questionnaire to assess readiness of
health care students for interprofessional learning (RIPLS). Medical Education, 33(2), 95100. doi: https://doi.org/10.1046/j.1365-2923.1999.00298.x
[21] Rigby, P., & Letts, L. (2003). Environment and occupational performance: Theoretical
considerations. In P. Rigby & L. Letts (Eds.), Using environments to enable occupational
performance (pp. 17–31). Thorofare, NJ: SLACK Incorporated.
[22] Sanders, E. B.-N., & Stappers, P. J. (2008). Co-creation and the new landscapes of design.
CoDesign, 4(1), 5–18. doi: https://doi.org/10.1080/15710880701875068
[23] United States Department of Justice Civil Rights Division. (2020). Information and
technical

assistance

on

the

Americans

with

Disabilities

Act.

Retrieved

from

https://www.ada.gov/ada_intro.htm.
[24] Wagenfeld, A., Reynolds, L., & Amiri, T. (2017). Exploring the Value of Interprofessional
Collaboration between Occupational Therapy and Design: A Pilot Survey Study. The Open
Journal of Occupational Therapy, 5(3). doi: https://doi.org/10.15453/2168-6408.1354
[25] Watchorn, V., Larkin, H., Ang, S., & Hitch, D. (2013). Strategies and effectiveness of
teaching universal design in a cross-faculty setting. Teaching in Higher Education, 18(5),
477–490. doi: https://doi.org/10.1080/13562517.2012.752730
[26] Watchorn, V., Larkin, H., Hitch, D., & Ang, S. (2014). Promoting Participation Through the
Universal Design of Built Environments: Making it Happen. Journal of Social Inclusion.
[27] Yuker, H. E., Block, J. R., & Younng, J. H. (1970). The measurement of attitudes toward
disabled persons. . Albertson, New York: Ina Mend Institute at Human Resources Center.

 177 

How to cite this article:
Brown, R., Mollo, K., Peterson, M., Avery, M., Schneider, E., & Corlett, T. (2021). Insights from an
inaugural eight-month interprofessional collaborative co-design educational experience between
occupational therapy and industrial design, 11(1), 148-177. Journal of Accessibility and Design for
All. https://doi.org/10.17411/jacces.v11i1.296

The Journal of Accessibility and Design for All, ISSN 2013-7087, is published by the
Universitat Politècnica de Catalunya, Barcelona Tech with the sponsoring of Fundación
ONCE. This issue is free of charge and is available in electronic format.
This work is licensed under an Attribution-Non Commercial 4.0 International Creative
Commons License. Readers are allowed to read, download, copy, redistribute, print,
search, or link to the full texts of the articles, or use them for any other lawful purpose,
giving appropriated credit. It must not be used for commercial purposes. To see the
complete license contents, please visit http://creativecommons.org/licenses/by-nc/4.0/.
JACCES is committed to providing accessible publication to all, regardless of technology
or ability. Present document grants strong accessibility since it applies to WCAG 2.0 and
accessible PDF recommendations. Evaluation tool used has been Adobe Acrobat®
Accessibility Checker. If you encounter problems accessing content of this document, you
can contact us at jacces@catac.upc.edu.



