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INTRODUCTION 

Inworks is an initiative that promotes design, computation, in-

terdisciplinarity, and innovation across the downtown campus 

of the University of Colorado Denver and the Anschutz Med-

ical Campus in Aurora, Colorado. It provides one-time work-

shops and semester-length courses, as well as prototyping as-

sistance to researchers, clinicians, and entrepreneurs. Here we 

outline our efforts to foster interdisciplinarity that spans 

fields, colleges, and campuses. We focus on interdiscipli-

narity as the unifying component of our successful endeavors 

and provide concrete examples of outstanding student work 

through a curated list of projects. 

BACKGROUND 

Inworks was established as a stand-alone academic unit in 

2014, with doors opening to the first facility in March 2015 

[1]. It has continued to increase its offerings, in terms of 

equipment, courses, one-time workshops, and special project 

support. As the offerings have increased, so has the academic 

diversity of participating students (Fig. 1).  

Inworks courses can be taken as single electives, in sequence 

for a certificate (three courses), or as a minor (six courses). As 

a result, many kinds of students find their way to Inworks, 

including a wide range of majors, undeclared majors, and 

non-degree seeking students. The informal motto has become 

“Make It Matter,” which reflects a focus on working on com-

plex human-centered problems. Many students find they are 

applying abstract knowledge from other courses for the first 

time. They learn the crucial skill of communicating with those 

outside their field and stretch outside of their home disciplines 

in their projects. 

Fig.1 Percentage of Inworks undergraduate students from each college, 

from Spring 2016 - Spring 2018. CAM is the College of Arts and Media. 

CLAS is the College of Liberal Arts and Sciences. 

Various Inworks courses are cross-listed with computer sci-

ence, architecture, and fine arts, among others. For instance, 

one entry level course, IWKS 2100 – Human-Centered De-

sign & Prototyping is a technical elective for architecture and 

a required course for Fine Arts graphic design majors. As we 

work to make our four pillars (design, computation, interdis-

ciplinarity, and innovation) more concrete, we have found 

that interdisciplinary collaboration is an essential component 

of successful endeavors. Research suggests that groups are as 

creative as individuals [2] and that groups with diverse exper-

tise generate more useful ideas overall [3], [4]. By making in-

terdisciplinarity a core value, we have been able to support 

innovation in a variety of formats. In courses, students define 

their problems and projects and are required to seek out end 

users and other stakeholders to get feedback on their work. 

When work enters the prototyping lab, the sheer breadth of 

materials, equipment, and software available further push col-

laboration. To realize an idea to a prototype requires learning 

several divergent and often new technologies in concert. 

Community and students mix in this environment, utilizing 

the same tools for vastly different projects. The following sec-

tion highlights student and community involvement, on and 

off campus. The projects span biology, art, architecture, com-

puter science, and engineering. All examples share a theme of 

collaboration and solutions with real world applications.  

COURSE-BASED COLLABORATION 

The following projects all had their genesis within an Inworks 

course and have continued beyond a single semester, creating 

authentic stakes for student work.  

A. THE SQUARE ON 21ST STREET POP-UP PARK 

During a spring 2017 Inworks course, students designed op-

tions for entrances to the pop-up park. City planners then se-

lected a design, which came to life during a rapid design/build 

summer course in conjunction with the College of Architec-

ture and Planning.  

B. RXN WRISTBAND 

Sprinting from idea to working prototype in just over a month 

in a spring 2017 Bio-design course, students and community 

members developed a wearable biosensor that passively de-

tects alcohol released from the skin and glows when the 

wearer’s blood alcohol level reaches the legal limit. The pro-

ject involved molecular biology, business, sociology, digital 

design, and advanced fabrication. The RXN team presented at 

the international Biodesign Challenge at New York’s Metro-

politan Museum of Art in 2017 and is now working outside 

the classroom to conduct late stage research and development 
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while establishing market fit. 

C. CAREGIVING IN A CONNECTED WORLD 

Starting as a special topic course in designing for medical en-

vironments, this multi-semester project has targeted hospital 

rooms for re-design. When patients are well-supported by 

family members, their hospital stays are shorter and overall 

health improves more quickly. Innovating with holograms, 

projection systems, haptic devices and furniture with embed-

ded sensors, this work re-envisioned caregiving that is more 

humanely connected. With a financial gift from the technol-

ogy company Comcast, students from pre-med, engineering, 

music, architecture, and education worked in consultation 

with medical practitioners, hospital furniture designers, social 

workers, and patient advocates. 

EXTRACURRICULAR COLLABORATION 

These projects highlight Inworks as a conduit for students to 

experience interdisciplinary projects connected to non-prof-

its, industry, research, and government entities. 

A. 10.10.10 

Twice a year, 10.10.10, a Colorado non-profit organization, 

invites a cohort of ten prospective CEOs (successful entrepre-

neurs from across the U.S.) to Denver for ten days to work on 

ten wicked problems. Students gain experience and a robust 

personal network in Denver’s startup community by provid-

ing prototype fabrication and app wireframe development 

support to the CEOs as they explore challenges from global 

water scarcity, to the analysis and distribution of complex 

healthcare data.  

B. EKO SMART EARBUDS 

Designed by a local startup, EKOs are smart earbuds designed 

to prevent noise-induced hearing loss without sacrificing the 

quality of sound. A computer science major and Inworks stu-

dent worked with the team on the early stages of programming 

the chip at the heart of the technology, taking user-defined 

preferences and external sound as input with the objective of 

seamlessly translating it to safe levels inside the ear. Inworks 

students and staff continue to work with the team, comprising 

an audiologist, a musician, and an electrical engineer, on pro-

totyping the earbud form and embedding the required elec-

tronics.  

C. US GEOLOGICAL SURVEY: ENVIRONMENTAL SENSORS 

Inworks is providing expertise and training towards the devel-

opment of a battery-powered, low-cost sensing unit for a data 

scientist at the United States Geological Survey who needs to 

obtain precise, longitudinal environmental data. The weather-

proof units are designed to be left at target sites where they 

track humidity and various light levels. The data collected 

will be used by both USGS and CU environmental scientists. 

The designs and code are open source and the framework is 

built to accommodate new sensors as needed. The researcher 

leveraged existing workshop offerings and one-on-one sup-

port to learn and apply the proper electronics and low-power 

microcontrollers to begin prototyping his ideas.  

D. OVER THE COLFAX CLOVER 

In May 2018, Inworks faculty, staff, and students developed 

a pop-up interactive informational exhibit that invites com-

munity members to learn about proposed changes to their 

neighborhood around busy Colfax Avenue. The bilingual in-

stallation invites people to turn dials and move levers to gain 

a better view of the proposed designs and how they fit into the 

community’s history and future. The project debuted at a de-

sign festival and is intended to be utilized in the following 

months by neighborhood advocacy organizations to obtain 

ongoing community feedback about the development pro-

posal.  

WORK-IN-PROGRESS: IMMERSIVE DESIGN 

To fulfill the mission to both teach students to be lifelong in-

novators and be a source of innovation for the University, In-

works is developing initiatives to position CU Denver as a 

premiere institution for the rapidly expanding field of immer-

sive design and the multi-billion dollar experience economy. 

Immersive design involves elements of architecture, fine art, 

computer science, mechanical engineering, and business. For 

example, by drawing allies together from across campus, In-

works has led efforts to build a university-level educational 

partnership with creative powerhouse Meow Wolf. Other ef-

forts include drafting interdisciplinary courses and undergrad-

uate degree program to attract students and the planning of 

Immersive Design Denver, a one-day symposium for Fall 

2018 to draw together existing community practitioners with 

faculty and students across the university in a first-of-its-kind 

regional event. 

CONCLUSION 

As Inworks develops curriculum at the intersection of design, 

computation, and innovation, we continue to see teams which 

combine diverse expertise as a necessary component of the 

work. This involves 1) fostering interdisciplinary teams in 

courses, 2) taking advantage of emergent community connec-

tions and 3) coordinating interdisciplinary campus resources 

in the service of long-term strategies in support of innovation. 

Our standout projects share a theme of collaboration, assem-

bled from a diversity of ideas and expertise that blend together 

different academic disciplines with stakeholders and profes-

sionals from the greater Denver community. We believe this 

success is found through embracing these opportunities and 

championing students as the subject matter experts they are 

becoming. 
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