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Abstract

Background: Design thinking is a human-centered, 
systematic method for problem-solving. To address 
gaps in curricula for design thinking and curriculum 
development for medical students, we created a 
Design Thinking Workshop in an existing students-
as-teachers course. Our intervention aimed to teach 
learners two things: 1) how to apply design thinking 
to creatively problem solve; and 2) how to utilize 
design thinking as a curriculum design framework. 
The central aim of this innovation was to support 
this outcome: for learners to design curricula that 
meets an identified need of their learners during the 
students-as-teachers course. Methods: This 
workshop introduced the framework of design 
thinking and how to use design thinking tools to 
create curricula. Seventeen students participated 
and created educational projects using a design 
thinking approach. We evaluated the workshop 
using a pre/post student survey and structured rating 

of projects. Results: After completing the 
curriculum, students were more confident in 
identifying gaps in existing curricula and designing 
educational projects. After the workshop, the 
student curriculum projects were more likely to 
address a specific curricular need when compared 
with the student projects created during the previous 
year. Discussion: We found that participating in the 
workshop increased students’ confidence in each 
step of curriculum development and that, after 
completing the workshop, more students could 
design high quality educational projects by 
addressing a specific learner need. Despite the 
intervention, many students’ projects were still not 
“high quality”, and based on this team’s experience, 
more faculty support as well as near-peer 
mentorship can increase the quality of projects. 
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Background 
Design thinking (DT) is a method for human-
centered, creative problem solving that is used to 
generate innovative solutions to identified 
problems,1,2 To summarize, designers using this 
approach first empathize with the difficulties of an 
individual in their problem environment and then 

use these observations to create innovative 
solutions. Designers then rapidly test and improve 
upon these solutions using feedback from end 
users.1 Design thinking has been used successfully 
in healthcare and general education settings,3 and 
there is emerging interest in integrating design 
thinking into medical education curriculum 
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design.4-8 To date, design thinking has proved to be 
a successful framework for developing learner-
driven interventions in health professions 
education.6,9-11

Student-as-Teacher (SaT) courses and experiences 
are common in medical schools and typically focus 
on developing teaching skills.12 There is growing 
interest in imparting medical students with more 
advanced skills, such as curriculum development 
skills.1,12 Few known studies focus on methods for 
teaching curriculum design to medical students or 
residents.13,14 Teaching curriculum design to the 
learner promotes learner-centered education and 
develops medical students as future medical 
education leaders.1 As end-users or near-end users, 
students make ideal design partners for faculty, and 
design thinking is postulated to be a useful 
framework for facilitating this type of collaboration 
and co-design.4 

To address the gap in programs in both design 
thinking and curriculum development for medical 
students, we created a new workshop to teach these 
skills in an existing SaT course. We implemented 
our Design Thinking Workshop within the Medical 
Education Longitudinal Elective, at Harvard 
Medical School. The course consists of three main 
components: a monthly seminar and workshop 
series covering core medical education topics, a 
near-peer teaching requirement, and the 
requirement that students develop a curriculum 
project. 

The initial iteration of the course during the 2017–
2018 academic year (AY18) did not include any 
formal instruction on topics relevant to curriculum 
design outside of a 30-minute workshop on writing 
learning goals and objectives. During the 2018–
2019 academic year (AY19), we added a new, two-
hour workshop to the course focused on principles 
of design thinking and their application to 
curriculum design in medical education. 

Within this students-as-teachers course, our 
intervention—the Design Thinking Workshop—
aimed to teach learners: 1) how to apply design 
thinking to identify problems and creatively 
problem solve; and 2) how to utilize design thinking 
as a curriculum design framework for development 
of the curriculum project. The central aim of this 
innovation was to support learners to design 
curricula that meets an identified need of their
learners during the students-as-teachers course. 

Methods
Overview
This quasi-experimental and descriptive study was 
implemented within the Medical Education 
Longitudinal Elective, an 8-month-long elective 
(September–May) open to all post-clerkship 
medical students (i.e., medical students in their last 
two years of medical school) with the study 
spanning from the 2017–2018 academic year 
(AY18) to the 2018–2019 academic year (AY19).15-

17 The Harvard Medical School Institutional Review 
Board deemed this program evaluation to be 
educational quality improvement and exempt from 
further review. No prerequisite knowledge or 
experience is required to enroll in the course. 
In a typical year, 15–30 students enroll in the 
course. Two or three faculty members with 
expertise in medical education direct the course. For 
both cohorts of students, students worked 
individually or in groups throughout the year to 
develop a curriculum project. Each project also had 
a faculty advisor. Students had freedom to develop 
a project using any medium of their choice and 
flexibility in determining the scope of their project, 
and the intended learner group. Students were 
encouraged, but not required, to develop a project 
intended for use in the learning environment where 
they were doing their near-peer teaching. The 
student-teaching placements started in October. For 
the cohort receiving the Design Thinking Workshop 
intervention (AY19), the workshop took place in 
January, to allow students to spend time in their 
student-teaching placements prior to drawing on 
these experiences to develop an educational project.
Implementation

All 17 students who were enrolled in the course 
during the AY19 attended the Design Thinking 
Workshop. As prework for the Design Thinking 
Workshop, students were asked to reflect on their 
student teaching placement and identify a challenge 
they observed in a learner experience. 
The Design Thinking Workshop began with the 
students in a large group where we introduced 
students to the concept of design thinking, focusing 
on how to use design thinking tools to identify a 
specific problem in a curriculum or learner’s 
experience. We then explored how to use these 
identified problems to develop design principles to 
guide the ideation of a proposed solution or 
innovation. Students split into small groups of three 
or four individuals and worked collaboratively to 
practice using the design thinking strategies 
introduced in the large group session. They used 
these strategies to: (1) identify challenges they 
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observed in their student teaching placements; and 
(2) to turn these challenges into specific design 
principles. 
We then returned to the large group and introduced 
a set of design thinking tools geared towards 
developing innovative solutions to identified 
problems, termed Systematic Inventive Thinking.18

Students then divided back into their small groups 
and practiced using Systematic Inventive Thinking 
tools to generate potential solutions or innovations 
in response to the educational problems they 
identified. 
The workshop concluded with a student from each 
small group reporting out their design principles 
and proposed solutions to the large group. During 
the next month’s seminar, the students participated 
in a 30-minute session on how to write goals and 
objectives, which was also part of the curriculum 
during the previous year. Students were also asked 
to identify a faculty mentor for their curriculum 
project at this time.
After the workshop, students working individually 
or in groups submitted a preliminary project 
proposal for their curriculum project that detailed 
their process of problem identification and ideation 
using the design thinking tools discussed in the 
Design Thinking Workshop. As part of their project 
proposal, they also submitted project goals and 
objectives and identified a faculty mentor for their 
project. A course faculty member reviewed these 
proposals and provided students with feedback. 
Students spent the next several months developing 
their curriculum projects with the oversight of a 
faculty mentor and turned in their projects at the 
completion of the course in May.

Assessment
Results
Seventeen medical students enrolled in and 
completed the course in AY19 and all 17 completed 
the Design Thinking Workshop. All 17 (100%) 
completed the pre- and post-course survey, and all 
17 completed a curriculum project. Since some 
projects were completed in groups, a total of 14 
AY19 projects and 11 AY18 projects were reviewed, 
for a total of 25 curriculum projects. These students 
were noted to be 54% male and 46% female; 46% 
of students were 3rd year medical students, 49% 4th

year students, and 6% 5th year students. While 54% 
had prior experience designing curricula for non-
medical students, and 39% had experience 
designing medical student curricula, only 6% had 
ever used a logic model in educational project 
planning. 

Design Thinking Workshop
To evaluate the impact of the Design Thinking 
Workshop, we compared questions assessing 
student comfort with curriculum design from a pre- 
and post-survey of the AY19 group, and we 
analyzed the data using a paired signed-rank test. 
The creation of these surveys followed several 
steps. We first conducted a literature review and 
found no other surveys of student interest in 
curriculum development. Subsequently, two 
members of the course leadership team (JBC and 
HCG) met and discussed the survey topics to best 
address our hypothesis. One member of the team 
(JBC) then developed the specific survey questions 
based on best practices in survey design.19,20 The 
survey was then reviewed by HCG and piloted with 
two students who had been enrolled in the course 
the year prior to the Design Thinking Curriculum 
pilot. Feedback from pilot testing was then 
incorporated into the final version of the survey. All 
surveys were distributed via e-mail to the course e-
mail list for the AY19 group. Students enrolled in 
the course were not offered any incentive for 
completing the pre- or post-survey. Surveys were 
administered using Qualtrics software (Provo, 
Utah). Participation in the survey was anonymous, 
and no identifying data was collected. 
For each item on the rubric, we calculated the 
percentage of projects in each cohort that were rated 
as either “mostly yes” or “yes” in meeting the 
specified standard and used a Chi-square test to 
compare the proportion of favorable assessments 
between AY19 and AY18 cohorts. We used Stata SE 
16.0 (Stata Corp, College Station, Texas) for all 
statistical analyses.

The surveys were conducted to evaluate Aim 1, that 
is teaching learners how to apply design thinking to 
identify problems and creatively problem solve; and 
Aim 2, that is teaching learners how to utilize design 
thinking as a curriculum design framework for 
development of a curriculum project.

After completing the workshop and curriculum 
project, students reported a significant improvement 
in their confidence in their ability to identify 
problems and gaps in educational curricula (p = 
0.03), ability to design an effective educational 
project to address gaps or problems (p = 0.01), and 
ability to implement an effective educational project 
(p = 0.02) (Table 1).

Educational Projects 
We also evaluated the educational projects created 
by students in the AY19 group and compared them 
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with the projects created by the students who were 
enrolled in the AY18 course, before the 
implementation of the Design Thinking Workshop. 
We conducted a literature review and found no 
published tools for evaluation of such educational 
projects. Thus, two ELO faculty members 
developed a project rating rubric based on Kern’s 
Six Principles of Curriculum Design, an established 
method for developing high quality medical 
education curricula..21

Two faculty members who were involved in the 
course, but not the Design Thinking Workshop, 
served as project reviewers using this framework to 
assess student projects. The two reviewers 
completed a training session using the steps of 
Frame of Reference training, in which they 
practiced using the rubric to rate three curriculum 
projects previously published on MedEdPortal.22 

After this training session, each rater independently 
reviewed and rated each student curriculum project 
in the AY19 and AY18 groups using the rubric. 
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We calculated interclass correlation (ICC) between 
the two faculty project raters for the student project 
data.23 The ICCs for the two blinded faculty raters 
across the rubric are included as supplemental 
material. Given that ICC for the two reviewers was 
only moderate in several domains, data from the 
two raters is described separately.

This review of projects was conducted to evaluate 
Aim 1, that is teaching learners to apply design 
thinking to creatively problem solve, and Aim 2, 
that is teaching learners to design curricula that 
meets an identified need of their learners during the 
course.

Student projects from AY19 were rated more highly 
overall than the students’ projects in AY18. Both 
raters found that projects created in AY19 were 
significantly more likely to identify a curricular 
problem or need (27% versus 86%, p = 0.003 and 
27% versus 93%, p < 0.001). Both raters also found 
that projects created in AY19 were more likely to 
articulate goals aligned with the identified problem, 
state clear, present content aligned with the 
objectives, and to have overall equal or higher 
quality compared with projects created in AY18. 

However, these differences were not significant for 
one or both raters (Figure 1).

Six out of the eleven projects created by the AY18 
group were concept videos. The AY19 group 
projects had a wider variety of curricular modalities 
including pocket guides for clinical students, 
supplemental materials meant to complement 
existing course materials, lesson plans, and online 
interactive modules.

Discussion
In this study of the impact of a design thinking 
workshop to teach curriculum design, we evaluated 
change in comfort with curriculum design using 
pre- vs. post-surveys for students within the 2018–
2019 academic year as well as assessed the quality 
of educational projects for students receiving the 
design thinking workshop (AY19) versus those who 
had not (AY18). Survey data notably found a 
statistically significant improvement in confidence 
identifying curriculum gaps, designing educational 
projects, and implementing effective educational 
projects. 

Review of educational projects found that the AY19 
projects outperformed AY18 in key areas including 
better identification of curricular problem or need. 

Two faculty members served as independent project raters for the student projects from AY18 and AY19. Each 
faculty rater completed a seven-item rubric to rate each project. The figure depicts project ratings shown as 
percentage of “yes” or “mostly yes” rating (y-axis) for each question on the project rating rubric (x-axis) for projects 
created by AY18 students, compared with projects created by AY19 students, separated by faculty project rater. P 
values were derived by comparing the proportion of favorable assessments between AY19 and AY18 for each item 
on the rubric using a Chi-square test. P-values shown only where the value is statistically significant (< 0.05).

Figure 1
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In addition, projects were more likely to align goals 
with identified projects, present content aligned 
with objectives and be rated equal or higher in 
overall quality. In addition, AY19 projects used a 
wider variety of curricular modalities, while AY18 
predominantly used concept videos.

This work aligns with current literature in showing 
that design thinking is a productive modality to 
facilitate problem identification of end-users in 
health education spaces, as well as generating 
possible solutions. While several studies focus 
solely on the process of problem identification10 

others focus on generating innovative solutions8 or 
specific interventions.21 As our study is unique in 
using design-thinking to guide medical students 
through both problem solving and to developing an 
intervention for their identified learners, more 
research is still needed to evaluate the quality of 
work generated from teaching design thinking 
versus other frameworks of curriculum design. 
While the design thinking framework was the 
primary innovation in the AY19 cohort, other 
components of the intervention may have 
contributed to its success. While the AY18 course 
had dedicated seminar time discussing curriculum 
development, this seminar provided additional 
focused time, particularly on goal setting. 
Furthermore, the requirement to submit a written 
project proposal, followed by individualized faculty 
feedback including feedback from a chosen faculty 
mentor, created opportunities for iterative reflection 
and improvement—core principles aligned with 
both educational best practices and design thinking 
itself. 

Although not directly assessed, students’ concurrent 
engagement in near-peer teaching may have also 
contributed a perspective on learner needs and the 
learner’s context, thereby informing more relevant 
final projects. Finally, the curriculum’s flexibility—
allowing students to select the learners, content, and 
modality of their projects—may have fostered a 
greater sense of ownership. These elements likely 
worked synergistically with the design thinking 
model to support identification of curricular projects 
and developing content and objectives of equal or 
higher quality than the AY18. 

This pilot was conducted with a small number of 
medical students at a single medical school, and 
findings may not be generalizable. Several projects 
were rated as somewhat, or much higher in quality, 
compared to the existing curriculum, which 
demonstrated that students can create high quality 
educational projects. However, most projects in the 
AY18 (64% per rater 1 and 73% per rater 2) and 
AY19 (64% per rater 1 and 57% per rater 2) groups 
were still not of high quality. 

Subsequent iterations of the SaT course have 
increased faculty mentorship for student projects to 
improve project quality. Further, students who take 
the course for the second year are in an advanced 
educational longitudinal elective course, which 
provides near-peer inspiration and feedback to 
students in the primary course, additionally 
improving project quality. 

As to evaluating the course, the faculty project 
raters were not able to attain high ICC over the 
entire rating rubric. While the specific reasons for 
the disagreements in the ratings of the evaluators are 
not known for certain, it is possible that they had 
different standards for evaluating student projects 
based on their past experiences working with 
students in different capacities. More rigorous rater 
training might be necessary when using this rubric 
in the future.

Conclusions
In summary, this workshop and supporting 
appendices provide an opportunity for medical 
students with an interest in medical education to 
learn design thinking tools and to apply them to 
educational project design. We demonstrated that 
this workshop can be integrated into an existing SaT 
course, and that students were able to immediately 
transfer the skills learned in the workshop to an 
authentic experience of educational project design. 
Student survey and student project review data 
demonstrate that the students who participated in 
this workshop were motivated to learn curriculum 
design skills and capable of doing so. Training 
students in the framework, methods, and tools of 
design thinking has the potential to empower 
students with problem-solving and design skills 
required to develop and lead educational change. 
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