
Theoretical Framework
Every profession has its own way of thinking: an 
epistemic frame composed of skills, knowledge, 
identity, values and epistemology (SKIVE elements) 
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 for first 
year engineering students. Students design  
a filtration membrane for dialysis machines. 
Design advisors play the role of mentors and 
guide students through the internship. 
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Reflection Meetings
During the internship, design advisors hold 
meetings that allow students to reflect on their 
actions, think about the implications of those 
actions, and consider future actions. 
There are 4 reflection meetings that consist of 4 
questions each: 

1. What did you just finish doing?
2. What did you find out from the task?
3. What should we do next?
4. What else do we need in order to get that done?

Meeting 1
Single Material Design

Meeting 2
DBT 

Meeting 3
Multiple Material 
Design

Meeting 4
DBT 

Design Advisor: Student 1, 

can you tell us what you just 

finished doing?

Student 1: I just graphed the 

cellulose flux data.

Design Advisor: Cool. Student 

2, What did you find out from 

Graphing Cellulose Flux 

Data? 

Student 2: i just made the 

graph and i think the 

hydrophilic surfactant is the 

most effective.

Design Advisor: What did you 

accomplish in the group 

meeting? 

Student 2: We compared 

devices and chose our top 5. 

And typed descriptions/our 

reasons for choosing them.

Design Advisor: So, you and 

your group together had to 

select 5 devices to be tested.

Design Advisor: Student 3, 

what else did you discuss in 

your group meeting?

Student 3: We discussed how 

our different membranes 

ranked compared to the other 

people in our group.

Design Advisor: So, you and 

your new team members 

shared data about the 

different materials that you 

tested. 

Design Advisor: Student 4, 

how will you justify your final 

prototype in your engineering 

notebook.

Student 4: 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.

Reflection meetings were coded for engineering SKIVE 
elements and segmented by question. 

We conducted an epistemic network analysis (ENA) over 
the binary codes, which consists of using the loadings of a 
principal components  analysis to create a direction-based 
network  model. 

The nodes of the model represent the engineering SKIVE 
elements, and the connections between nodes represent 
co-occurencesof SKIVE elements at that point in time. 
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Conclusions/Future Work
The ENA results show that studentsô connections between 
engineering elements change with each reflection meeting. 
Students exhibit more connections between SKIVE 
elements and thus more complex engineering epistemic 
frames during the DBT cycles of the internship. 

In the future, we will conduct ENA on other  segments of 
the discourse  and implement Nephrotex at other 
accredited undergraduate engineering programs to better 
understand how engineering students develop into 
engineers.
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