
Theoretical Framework
Every profession has its own way of thinking: an epistemic frame composed of skills, knowledge, values, 
epistemology, and identity unique to that field. 

Epistemic games simulate how people in the real world develop the epistemic frame of a profession (Shaffer, 2006).

Game Description
Nephrotex is a virtual internship designed for 
first year engineering students. Students work 
for a fictional company to design  a new 
filtration membrane for dialysis machines 
incorporating carbon nanotube technology and 
chemical surfactants.

Students  progress through the game by 
receiving tasks from their supervisor through an 
internal email program. Design advisors play 
the role of mentors and guide students through 
the internship. 
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Nephrotex Game Work Flow Diagram 

Teaching first year students to think like engineers

1. Content Learning

ñI believe [Nephrotex] has encouraged my 

decision to push forward with a career in 

biomedical engineering.  

Starting the class I wasn't sure if engineering 

was right for me anymore, but finishing this 

internship I believe I could do well in a career 

in engineering and enjoy it.ò

2. Persistence in Engineering

Preliminary Results
Pre and post interview and chat data was collected from 45 students playing Nephrotex implemented in InterEng 102, 
an introductory undergraduate engineering course in fall 2010.

Pre- and post-responses to a multiple choice question on 
strategies to prevent membrane fouling

3. Understanding Engineering 4. Engagement

56%

44% Reported having a 

better understanding 

of what engineers do 

after playing

0

0.5

1

1.5

2

2.5

3

3.5

4

I was mentally involved in the Nephrotex 
internship while it was going on

I wanted to learn how the new Nephrotex device 
would turn out

Mean levels of engagement

Nephrotex Game  Interface from Student Perspective

Graph of 5 attributes considered when designing 
a prototype  

Design Advisor: Student 1, how will you justify 

your final prototype in your engineering 

notebook?
Student 1: Our final prototype provides the best 

overall care for the patient and that's the most 

important part of the device, it has a reliability, flux 

rate, and biocomp of 7, 19, and 32.2 respectively.
Design Advisor: How did that compare with other 

prototypes?
Student 2: It had the best biocompatibility, second 

best flux, second best marketability too.

Student 1: yeah, the marketability is the only real 

downside to it.
Student 2: The reliability was lower but it still 

exceeded what the internal consultants wanted.
Student 3: The price was also a bit higher than 

what a couple of the consultants requested, but it 

gives the best price without sacrificing 

performance.
Design Advisor: So you made your decision 

based on satisfying as many internal consultants 

as possible.
Student 2: Yes, mainly it was their concerns we 

needed to match along with legal requirements.

Sample of Student and Mentor Chat Session  

Simulation for  Creating and Submitting Prototypes   
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Future Work
Implement Nephrotex at other accredited undergraduate engineering programs and compare data.  

Code discourse for skills, knowledge, values, identities, and epistemologies that define the field of engineering and 
use these codes to perform epistemic network analysis (ENA). 
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