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Abstract
Background The use of design principles in tackling complex health issues is gaining signi�cant traction.
Medical education must evolve to prepare future clinicians on design thinking methods. Method Twenty
second-year medical students and seven EM faculty mentors from the Sidney Kimmel Medical College
were enrolled in eight, 3-hour experiential design didactic sessions in 2017-18. Student teams were
matched with EM physician-mentors to apply design thinking methods to speci�c ED problems. Didactic
content included: 1) empathy building; 2) idea generation; 3) prototyping; 4) testing; 5) the user
experience; 6) service design; 7) business canvas planning; 8) idea presentation. The curriculum was
developed based the Kolb’s cycle, constructivist framework and Stanford d.school design thinking and
students were evaluated using the Kirkpatrick Model through self-evaluation, group presentations, and
project deliverables. Results Quantitative evaluation of the simulated training session was extracted
through an 11-item questionnaire using a 5-point Likert scale. Overall responses were positive. Both
students and faculty reported that participation in the curriculum was a valuable experience and provided
deeper insight into applying design in healthcare. Areas of improvement included requests for
longitudinal feedback, diverse collaborative efforts, and practical design workshops. The majority of
learners recommended this curriculum to future learners. Conclusion Innovation per DiEM is a unique
design curriculum that focuses on EM challenges with active EM clinician mentorship. Future goals
include developing longitudinal evaluation and broadening healthcare challenges beyond the context of
the ED.

Background
As technology becomes increasingly integrated into health sciences, medical education must also evolve
to meet increasing demands of the complex healthcare system. Introducing a new conceptual framework
for medical education is multi-factorial, and is further complicated by the silos created by specialty
training and the lack of an understanding of the performance of the broader health-system. 1 Medical
school graduates are also expected to demonstrate system-based problem solving skills before initiating
patient care; however, there is also little consensus on how to achieve this goal per American Medical
Association (AMA) and the American Association of Medical Colleges (AAMC) guidelines. 2,3 We propose
a pedagogical paradigm shift that incorporates transformative learning across multiple disciplines.
Design thinking, which is rooted in constructivism, positions the learner as an active stakeholder in
his/her education.

Learning ranges from informative to transformative, the latter of which has been cited to assist in
developing future leaders who effect enduring change in the existing learning organization. 4

Transformative learning in healthcare demands that learners: 1) leverage interdependence in education
and implement higher-order, re�ective, and critical thinking, as delineated by Bloom’s Taxonomy; and 2)
synthesize new information through effective teamwork in order to create lasting change in patient care
and healthcare innovation. 1,5
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Design thinking is a conceptual framework that leverages human-centered, creative problem-solving
methodologies into a transformative learning. Originally popularized by the product design �rm, IDEO6,7,
design thinking is a method for solving problems and discovering new opportunities using a structured
process that combines creative and innovative approaches to iteratively produce a solution that is the
most appropriate for a speci�c problem. 8 While there are many variants of the design thinking process
currently in use today, the most commonly referenced design approach is ‘Five Phase Design Thinking’,
�rst described by the Hasso-Plattner Institute of Design at Stanford University (i.e., the Stanford d.school).
This approach captures the design process in only �ve non-linear stages: empathy, problem de�nition,
ideation, prototyping, and testing (Figure 1). 9 The �rst stage of Design thinking is empathy, where
designers are encouraged to fully immerse themselves within the physical con�nes of the end-users
(persons for whom the product or service is designed for) and explore the area of concern through
observation and empathy. Problem de�nition is the second stage where designers synthesize their
observation and identify the problem in an empathetic manner. The third stage is ideate, in which
designers converge to brainstorm creative solutions to problems identi�ed in the previous stage. The �nal
two stages, prototyping and testing, allows designers to construct and assess a prototype solution in an
experimental stage before implementing it in a real-life setting with end-user (persons for whom the
product or service is designed for) feedback. While each phase may be sequentially listed on paper, in
practice, they occur in parallel and repeat iteratively, allowing learners to continuously re�ect, review,
question, and improve their initial assumptions for the �nal product.

The potential bene�ts of applying design thinking to healthcare challenges were discussed in a 2010
commentary by Searl et al.11 where they identi�ed user-centered design as an underutilized tool in the
area of medical education and highlighted its limited use in the development of e-health educational
tools and interactive e-health technologies. 12-14 As design thinking principles are gaining signi�cant
traction, medical education must evolve to prepare the next generation of future clinicians on
implementing a self-re�ective and iterative design thinking conceptual framework to tackle complex
patient-centered challenges and optimize personalized healthcare delivery. Currently, there are several
clinical environments and settings that are best suited, and in desperate need, for design thinking and
meaningful healthcare innovation; the Emergency Department (ED), a place of high-stakes clinical
practice and diagnostic uncertainty, is one of these locations. 15

This paper will focus on the design theory, methodology, and implementation of a co-curricular health
design elective that equips the next generation of health care providers with the skills and con�dence to
break down traditional silos and transform the healthcare system. Speci�c goals include: 1) The
introduction of design thinking methods to both medical students and Emergency Medicine (EM) faculty;
2) The application of design thinking to address common clinical and work�ow challenges that are
intrinsic to the Emergency Department; and 3) The creation of a ‘design in medicine’ blueprint that
exposes clinicians to real-world design experiences that can be initiated at other institutions.
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Methods
Twenty second-year medical students from the Sidney Kimmel Medical College at Thomas Jefferson
University were enrolled in a pilot eight-month elective, entitled: “Innovation per Design in Emergency
Medicine (DiEM)” as part of their undergraduate medical education from September 2017 to February
2018. Student enrollment was restricted to second-year medical students who were interested in
healthcare design and completed their course application form for Innovation per DiEM. The elective was
broken down into eight monthly, three-hour experimental design didactic workshops. The curriculum
incorporated common design thinking themes (i.e., innovation, entrepreneurship, technology, healthcare
system and enhanced adaptability). Each session included one-hour of lecture-based didactics, followed
by two hours of immersive, hands-on group activities. Didactic content included: 1) empathy building; 2)
idea generation; 3) prototyping; 4) testing; 5) the user experience; 6) service design; 7) business canvas
planning; and 8) project presentation (Table 1). Table 2 illustrates details of some of the curricular
activities. at the beginning of each didactic. Homework assignment were designed to be completed in
between each didactic. Elements of active learning included collaborative group work, scaffolding,
immersion experiences, and peer-review processes. Interdisciplinary teaching was re�ected by actively
incorporating experts of various medical, business, and engineering backgrounds into the design thinking
and teaching process. All didactic session incorporated a �ipped-classroom model, where students and
faculty mentors were required to complete necessary reading assignments and pre-class homework prior
to each session. Table 3 illustrates a sample didactic �ow sheet for the third didactic #3 – prototyping.
Innovation per DiEM was developed based on a constructivist framework and Kolb’s cycle of experiential
learning with active learning and interdisciplinary teaching as the two primary methods of teaching. 16-
18 Kolb’s cycle theorizes that effective learner occurs when a learner encounters a new experience (Stage
1), then meaningfully re�ect on experience (Stage 2), before forming a new idea based on the re�ection
(Stage 3) and apply this new idea to future situations (Stage 4). 16 See Figure 2 for a diagrammatic
representation of the Kolb’s Cycle. The conceptual framework for Kolb’s cycle of experiential learning is
evident in the �ve stages of design thinking. The �rst two design thinking stages (empathy and de�nition)
provide the concrete experiences necessary for re�ective observation and abstract conceptualization,
which leads to ideation and prototyping. Once learners have constructed a feasible prototype, they can
experiment this new idea within the targeted environment. Course content was carefully selected to
address speci�c Association of American Medical Colleges (AAMC) Core Entrustable Professional
Activities (EPA) for entering residency, and incorporated the latest techniques from emerging design and
healthcare movements.3 Core EPAs speci�c to Innovation per DiEM included: 1) KP6, Contribute to the
creation, dissemination, application, and translation of new health care knowledge and practices; 2)
SBP5, Participate in identifying system errors and implementing potential systems solutions; and 3) IPC1,
Work with other health professionals to establish and maintain a climate of mutual respect (Table 4).
Medical Colleges Core Entrustable Professional Activities Core. 3 Students were randomly assigned to
teams of 4 to 5, and randomly matched with EM-attending mentors (1-2 mentor per student team), who
served as stakeholders and content experts in their respective area of academic interest (i.e. education,
clinical operations, ultrasound) and provided vital insight into the clinical environment to better facilitate
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potential projects initiations. Seven physician-mentors were selected based on their interest in quality
improvement, healthcare design, academic leadership, and teaching experiences. All physician-mentors
provided their efforts in-kind. Each mentor was randomly assigned to a student team to applying design
thinking methods to solve one speci�c ED problems over the course of the eight-month curriculum, with
ample opportunity afforded to revise, reexamine, and test their proposed solutions under the guidance of
their respective physician mentors. Potential project ideas were discussed amongst the entire team based
on students’ and mentors’ hospital experiences; the physician-mentors were also encouraged to facilitate
the discussion by providing clinical, administrative or work�ow insight, as well as discussing other project
ideas related to their academic interest. All in-class activities were led by three curriculum directors and
two course instructors. Learners were evaluated through their individual and group contributions based
on whether they completed each task to a satisfactory degree (pass or fail). Each learner was also
evaluated using the Kirkpatrick Model as a re�ection of the curriculum’s impact on their education (Table
5). The Kirkpatrick Model was designed as assessment tool that used a set of four descriptors – reaction,
learning, behavior, and results – to describe the impact from an educational program. 19-20 The four
descriptors followed a set of four ascending levels of evaluation: Level 1 - reaction (measuring learners’
reaction to the program); Level 2 - learning (measuring the learners’ knowledge, skills, and attitudes after
completing the program); Level 3 - behavior (measuring the degree to which learners apply what they
learned); and Level 4 - results (measuring the effect of the targeted project outcomes on the
organization). 19 The course was Pass/Fail only with a minimal required attendance rate of 80% and a
passing grade for their individual re�ective essay, group participation, and �nal project presentation.
Students who failed any of the individual component must complete course remediation by repeating the
failed activity. Voluntary formal quantitative and qualitative feedback was solicited at the end of the
program.

Results
Throughout the course, we elicited formative and summative course feedback from the students and
physician-mentors through informal group discussion at the end of every session and also reviewed the
qualitative responses from the post-program survey analysis. We found that both students and faculty
members alike found the design thinking curriculum to be a rewarding and worthwhile experience.
Innovation per DiEM exposed students to a new perspective in patient care and opportunity to interview
the hospital ‘end-users’ that was novel to our provisional (traditional curriculum) cohort. Selected
anonymous student excerpts include:

“[Innovation per Diem] allow us to explore what we want to explore as a group, rather than being told what
to do.”

“I think learning the design process in general is extremely valuable. The sessions were always interesting
and I really liked being paired with mentors in the �eld.”
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“I feel like the design process is ingrained in my thinking processes now, and with that I feel very
comfortable and con�dent that I can tackle questions and challenges that come my way.”

“I really liked how much the track emphasized the core principles of design and empathy because I feel
like that process has now been drilled in. All the concepts are very applicable to our future careers.”

“The concept of design thinking being turned into an actual product to develop is awesome.”

Traditionally, second year medical students have had limited patient exposure with occasional self-driven
shadow shifts. However, students who completed this curriculum described the time spent interviewing
patients and understanding the barriers involved with the healthcare system greatly fostered their sense
of empathy for future practice. Students appreciated being able to participate in a completely unique
educational experience that allowed them to learn and practice creative problem-solving methods with a
focus that was directly applicable to their future careers. Students vocalized speci�c appreciation for the
ability to work directly with faculty as a member of a team with a �at hierarchical structure. Furthermore,
students appreciated the eight in-class design thinking activities and workshops that accelerated the
design process; sessions gave them the space to develop, test, and revise numerous iterations of their
respective solutions over a short period of time with targeted feedback from their mentors. More
importantly, as design thinking and patient care share non-linear processes, students were immersed in a
program that demanded comfort with ambiguity. Over the course of the program, students valued the
ability to actively engage and reassess their knowledge and assumptions as opportunities to creatively
address clinical problems.

Through their participation in the program, faculty mentors appreciated the opportunity to learn a new
problem-solving strategy. They enjoyed working with and mentoring students while facilitating efforts to
tackle challenges and frustrations in the clinical environment. In fact, both students and faculty
appreciated solving real world challenges that they became personally invested in over the course of the
program. Selected anonymous physician-mentor excerpts include:

“Students had a lot of freedom to de�ne how much time they spent on the program (if you were
especially passionate about your project, you could spend extra time on it).”

“Applying creativity, showing that product design starts out with simple before you go further. And that all
these design projects are grown stepwise (you don't have to solve everything in the beginning)”

“The major strengths included learning different processes and methods for design, working with other
students, [early] exposure to the hospital, availability of the design space, and [opportunity] for
mentorship.”

Departmental leadership was fully supportive of integrating the design curriculum into the work�ow of
the ED, which was essential to the success of individual project initiatives and departmental buy-in.
Innovation per DiEM can also be easily re-tooled as a quality improvement (QI) project initiative for
resident physician who have a better grasp of innate challenges within their departments.
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This was a single-center study of a small cohort of students interested in implementing design thinking in
their future clinical practice. Limitations included a low survey response rate (67%) for the post-course
evaluation and absent feedback on speci�c curricular activities. We acknowledge there may have been
recall bias by survey respondents in terms of rating individual sessions that concluded almost 9 months
prior to the survey tool. As the health design class was limited to 20 students, it was also di�cult to
predict how the curriculum would be received in the context of a larger class size. Moreover, a selection
bias should also be considered, as this program was an elective course presumably chosen by a subset
of second-year medical students who were particularly interested in health design. Areas of improvement
included longer curriculum (and project ideas), more skillset workshops, greater inter-institutional
collaboration, and allowing for the students to form their own groups based on similar interest or skillset.
Speci�c constructive learner-feedback for future curriculum iterations included:

“Opportunities to participate in/exposure to design related projects at Jefferson outside of the group
work, and collaborating with students of other schools and the industrial design students.”

“Deciding teams based on interests/background/skill sets”

“[More] mentors per group, longer curriculum, more technology integration”

“Preplanned syllabus at the beginning of the year”

“[More] skillset workshops related to design and engineering skills (such as a 3D printing workshop,
soldering workshop). Longer projects; gives students more time to interview stakeholders and immerse
themselves in the ED/specialty, and [carrying projects]to fruition”

Innovation per DiEM was developed as a pilot study to demonstrate the feasibility of applying a new
conceptual framework, design thinking, into the existing medical education curriculum. While we
acknowledge that many of the students yearned for a course that emphasized on speci�c skillset,
software utilization, and practical deliverables, we speci�cally structured the curriculum to focus broadly
on applying an iterative, empathetic and �exible thinking process that can be incorporated into the
students’ perception of healthcare challenges, rather than transforming the course to a series of
workshops. Furthermore, the student teams were intentionally randomized to encourage interdisciplinary
collaboration amongst members with different strengths, perceptions, academic, and social passions.
However, we acknowledge that increasing the number of physician-mentors per team member and
encouraging more team-team interactions and activities would be bene�cial to encourage a wider
dialogue between the members and avoid settling on a project that is not a mutual passion of everyone
within the group.

As a pilot study, the authors currently do not have follow-up data to evaluate how the curriculum will
affect the students’ perception of healthcare or how they will apply design thinking in their future
profession. The investigators plan to evaluate each project longitudinally with the long-term goal of
achieving Level Four (i.e., organizational outcomes) on the Kirkpatrick Model: 1) improved patient
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satisfaction; 2) decreased resource utilization; and 3) integration of a design curriculum in medical
education.

Conclusions
In conclusion, Innovation per DiEM is a short, unique design course in teaching and applying design
thinking to the medical school curriculum with speci�c focus on EM challenges. We aim to disseminate
our design theory, construction and implementation process to other medical educators who seek to
adapt this curricular intervention at their home institution. The proposed curriculum has the capacity to
train both students and faculty to critically analyze existing challenges within the clinical environment,
while empowering them to use design thinking to address these challenges through creative, rapid-cycle
problem solving. The incorporation of EM attending as physician-mentors was well received by the
learners and this form of supervision can be easily adaptable to design curriculum for other medical
departments. The curriculum also links to problem-based learning and system-based practice, which are
competencies learners will be evaluated on over the course of their respective career trajectories. Future
iterations will consider involving more physician-mentors from more varied specialties to tackle problems
beyond the con�nes of the ED. The authors posit that Innovation per DiEM has the unique ability to foster
the development of empathy and �exible thinking in students who are in the nascent stages of their
careers in healthcare.
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Didactic Content
 

Objectives Flipped
Classroom
Assignment

 

Classroom Method Homework
Assignment

Didactic #1:
Building Empathy
 

Incorporate
interviewing
techniques to gain
insight into end-user
perspectives
 
Illustrate how
designers build
empathy through
direct end-user
communications
 

Brainstorm
potential
design
challenges in
the ED

Formal
Presentation
Foundation
concepts of
interviewing
techniques
 
Group Activity
Practicing
interview in-pairs
 
Group Discussion
Paired debrief on
interviewing
process
 
Selecting an ED
challenge with EM
mentors with
appropriate group
goals,
expectations,
deliverables.
 
Didactic Closure:
2-min elevator
pitch for the
design idea
 

Practice
interviewing
two people
 
Develop a
persona for
the individual
affected by the
ED challenge.
 
Define a
narrow
audience and
problem
statement to
inspire
solutions.

Didactic #2:
Problem Definition &
Idea Generation
 

Practice radical
design alternative
thinking by
implementing
fantastic restrictions
or resources.
 
Apply conceptual
brainstorm theories
into specific design
challenges
 

Review
handout on
problem
definition and
idea generation

Formal
Presentation
Foundation
concepts of
problem definition
and idea
generation
 
Group Discussion
Demonstration of
‘good’ vs. ‘bad’
brainstorming
techniques
 
Group Activity
Unpacking
interviews with

Create a story-
board for the
solution
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affinity-map via
post-its
 
Applying ‘How
might we (HMW)’
to the problem
statement with
specific limitation
or resources.
 
Didactic Closure:
2 min presentation
of the best design
solution
 

Didactic #3:
Prototyping
 

Model iterative
prototyping
techniques into the
ED design challenges

Review
handouts on
design
principles,
user-testing,
and user-driven
prototyping
 

Formal
Presentation
Foundation
concepts of
Prototype to Test,
Testing
Strategies,
Techniques, and
Rationale.
 
Group Activity
Brainstorm
prototype ideas
with in-group
Feedback Capture
Grid
 
Group Discussion:
Present prototype
idea with
partnered team
with recorded
response on the
Feedback Capture
Grid.
 
Didactic Closure:
5 min presentation
of a physical
prototype based
on synthesized
responses during
the first two
rounds iterations.
 

Research the
logistic nature
of the clinical
environment
where end-
user testing
can occur
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Didactic #4:
Testing
 

Adapt the CRIT
model for design
thinking
 
Incorporate
Feedback Capture
Grid into design
thinking and redesign
process
 

Review
handouts on
feedback
capture grid

Formal
Presentation
Guest lecture –
Topic: Prototype
Testing
 
Group Activity
Incorporating the
Feedback Capture
Grid to discover
pain-points in
design process
 
Group Discussion:
Presenting
‘reframe’
iterations after
incorporating
feedback from the
Feedback Capture
Grid
 
Didactic Closure:
5 min robust
project board
presentation to
help visualize each
team’s projects.
 

Create 5
slides per
group for a
project slide
deck
 

Didactic #5:
Graphics Design
 

Describe the role of
graphic design in
healthcare design
innovation
 
To analyze effective
graphic designs in
contemporary
healthcare products
and services
 
Incorporate effective
graphic design
principles
communication
strategies

Identify 5
various graphic
design
elements
corresponding
to day-to-day
life

Formal
Presentation
Guest lecture –
Topic: Graphic
design
 
Group Activity
Creating signage
for the Emergency
Department front
entrance
 
Incorporating the
graphic design
principles to
redesign the
signage
 
Group Discussion:
Presenting revised
product as CRIT
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Didactic Closure:
5 min recap of the
lecture topic
 

Didactic #6:
Service Design
 

Reframing existing
project ideas to
incorporate
consumer experience
as a pivot point

Review articles
on service
design

Formal
Presentation
Guest lecture –
Topic: Consumer
experience
 
Group Activity
5-slide
presentation with
feedback capture
grid
 
Group Discussion:
Expert panel
discussion about
system thinking
and experience
design
 
Didactic Closure:
5 min recap of the
lecture topic
 

Creating
project
visualization
board and
physical
deliverable

Didactic #7:
Pitch/Presentation/Business
Canvas Planning
 

Develop a skill set in
pitching healthcare
services and products
 
Identify best
practices for
presentations/pitches
 
Performing pitches in
class with group
feedback
 
Integrate best-
practices in
presentation pitching
into group projects
 

Prepare a 90-
second pitch of
any healthcare
product/service
to a healthcare
executive

Formal
Presentation
Guest lecture –
Topic: Business
canvas planning
 
Group Activity
Presentation boot
camp
 
Planning for the
unexpected
 
Group Discussion:
90-second pitch
and feedback
 
Didactic Closure:
5 min recap of the
lecture topic
 

Prepare for
final
presentation

Didactic #8: To deliver a concise None Group Discussion: Course
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Project Presentation
 

design presentation
utilizing tangible
artifacts and a
visualization board

Peer and design
panelist evaluation
of group
presentations
 

evaluation
survey
 
Consider
feasibility,
desirability
and viability
based on
group
feedback for
future
iterations
 

Table 1 - Innovation per DiEM Curriculum Overview. Flipped classroom assignments were due

 

Curricular
Activities

Brief Description

Affinity Map It is a brainstorming activity where students can physically place and organize large amount of
data on a visible canvas to encourage new idea generation, data organization, and group
discussion.

 
“How Might
We” (HMW)

It is an individual activity that allows users to consider questions and perceptions that
encourages a new solution.

 

For example: “How might we [help or encourage] a [person of interest] to [what needs to be
done]?

 
Story Board It is a graphic illustration in sequence to visualize an idea or process or interaction.

 
Feedback
Capture
Grid

It is an interactive activity that allows members to display their ideas or questions in four
distinct quadrants – ‘good things,’ ‘constructive criticism,’ ‘questions raised,’ or ‘new ideas’ - to
facilitate (or ‘capture’) the feedback on a specific design idea or prototype.

 
Project Slide
Deck

It is a group activity that challenges the student team to pitch their design idea through a
concise visual presentation.

 
Project
Visualization
Board

It is a visual representation, often constructed on a poster board with relevant components of
the design process (e.g. problem identification, solution, key metrics, cost)

Table 2 – Innovation per DiEM curricular activity descriptions.
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Didactic #3 – Prototyping Flowsheet

Time
(min)

Topic Description

15
min

Introduction Presentation Prototype strategy: Test, Testing strategies, techniques, rationale
 

20
min

Group discussion: developing
design principles

Groups regroup, pair up, and present storyboards, insights, and ideas
for prototype to each other with feedback
 
Identify 2 to 3 variables to test - one per round
 
Goal: Develop a ‘Key Design Principle’ that will guide testing/making
 

10
min

Break  

30
min

Group activity: Feedback
Grid Iterative Rounds
 
Round 1- Prototype 00

Prototype 00 (current state):
Assumption Testing based on the existing prototype

·       The partner team will act as observer and provide feedback
·       Test with partner team (record responses on Grid)

 
30
min

Group activity: Feedback
Grid Iterative Rounds
 
Round 2- Prototype 01
 

Identify a Variable (#1)
·       Test with partner team (record responses on Grid)

 

30
min

Group activity: Feedback
Grid Iterative Rounds
 
Round 3 - Prototype 02
 

Partner team choose a constraint
·       Test (record responses on Grid)

 

10
min

Break  

30
min

Project Pitch – Prototype 03 Prototype 03: Make Final Prototype in order to test in setting
·       Present findings and plan to test in real/simulated setting with users

 
5 min Questions and Summary  

Table 3 - Sample individual flowsheet for Didactic #3 - Prototyping.
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Core EPA
Domain

Specific Domain Competencies Innovation per DiEM Learning Objectives

Knowledge
for Practice
(KP)

KP6 - Contribute to the creation,
dissemination, application, and
translation of new health care
knowledge and practices

Define design in the context of patient care and
healthcare delivery.

Apply human-centered design principles to prototype
and evaluate design solutions in healthcare contexts.

Create a variety of prototypes, build awareness and
ensure sustainability.

Identify appropriate healthcare design and
innovation conferences, communities and
publications to share novel solutions.

Systems-
Based
Practice
(SBP)

SBP5 - Participate in identifying
system errors and implementing
potential systems solutions

Apply methods for mapping, analyzing, and
visualizing complex socio-technical systems and
processes.

Identify an appropriate scope for analyzing a system
from a design perspective. Conceive design-driven
solutions to address deficiencies and improve
performance.

Prototype and evaluate design solutions in
healthcare contexts using tools and techniques
introduced in the program.

Interpersonal
Collaboration
(IPC)

IPC1 - Work with other health
professionals to establish and
maintain a climate of mutual respect

Outline the roles, perspectives and unique skills of
clinical and non-clinical professionals involved in the
design and delivery of healthcare services.

Describe own role and skills within the larger
community. Identify, interact and successfully
collaborate with appropriate partners and
stakeholders.

Table 4 – Specific Innovation per DiEM learning objectives in accordance on the American
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Kirkpatrick Evaluation for Innovation per DiEM
 

Measurement
of Evaluation

Who is
Evaluated?

 

Evaluation Description Method/Tools

Level 1 –
Reaction

Learner Measuring the degree to which participants reacted to the
training.

 

Daily
evaluations,
Post-session
evaluations

 
Level 2 –
Learning

 

Learner
 

Measuring the degree to which participants acquired design
thinking knowledge, skills, and attitudes from the training.

 

Reflective essay
of design
thinking

 
Oral

presentation
 

Table 5 – Applying Kirkpatrick’s Learning Evaluation to ‘Innovation per DIEM.’

 

Innovation per DiEM Survey Questions #1-11: Mean Likert Scale
(1=strongly disagree to

5=strongly agree)
  Student

N=13 (of 20)
Faculty

N=5 (of 7)
Q1: Participation in the design curriculum was a valuable experience. 4.77 4.60
Q2: The design curriculum was well organized. 4.08 4.80
Q3: The health design curriculum gave me deeper insight into the
application of design in healthcare.

4.77 5.00

Q4: The health design curriculum developed my abilities and skills in the
design process.

4.46 4.60

Q5: Session 1, "Building Empathy for Patients," was valuable. 4.50 5.00
Q6: Session 2, "Problem Definition and Idea Generation," was valuable. 4.22 4.75
Q7: Session 3, "Prototyping and Iterations," was valuable. 4.64 5.00
Q8: Session 4, "Testing," was valuable. 4.67 4.80
Q9: Session 5, "User Experience, Interface, Graphic Design," was valuable. 4.85 4.80
Q10: Session 6, "Present and Pitch / Business Canvas Planning," was
valuable.

4.15 4.75

Q11: Session 7, "Tradeshow Group Presentations," was valuable. 4.54 5.00
Overall Score 4.51 4.83

Table 6 – Post-program survey analysis of Innovation per DiEM curriculum.

Figures
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Figure 1

The non-linear process of the �ve stages of design thinking.

Figure 2

Kolb’s Cycle of Experiential Learning.


