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Challenge:  
Industry and DBER don’t talk much to each other 

Interview Protocol 

Preparing Students for Physics-Intensive Careers in Optics and Photonics 
Benjamin Zwickl1, Javier Olivera1, Kelly N. Martin2 , Kirk  M, Winans2 

(1) School of Physics and Astronomy, Rochester Institute of Technology 
(2) School of Communication, Rochester Institute of Technology    ben.zwickl@rit.edu   www.rit.edu/power  

Connecting workforce prep with PER 
• Improving the STEM workforce is a primary motivation for funding DBER. 
• Little PER has directly studied workforce issues 

Study Design 
Narrow slice of STEM: Photonics 

Initial stage coding 

Results: Where Does Key Learning Happen? 
Answer: A lot of places! 

Narrow geographic focus: Strength and Limitation 

Study Population:  
Academic and Industry 
Employers and Employees 

Current 

(N=10) 

Est. 2017 

(N=110) 

Industry Manager 3 30 

Recent hires 2 30 

PhD Advisors 2 20 

PhD Students 3 30 

Rationale: Don’t overgeneralize to workforce/career skills in other STEM fields! 
Why is photonics relevant to PER? 

Experimental 
research 

New Technologies 
Practical applications 

1. Physics-intensive, academic 

www.rrpc-ny.org  
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Fundamental theory 

2. Strong industry connections 

Rationale: Rochester, NY and Silicon Valley are different places 
Practical: Access to 60+ optics and photonics companies around Rochester 

Industry groups  Academic PER 

Focused on job performance Focused on school performance 

Research funded by employers Federal Funding 

Partially disclosed methods Fully-disclosed methods 

Op-eds, reports, websites, open-access Peer-reviewed academic journals 

Marketing and publicity Limited marketing 

1. What skills do you think are most important for success in your company/research 

group? 

a.How proficient were you upon starting your job? 

b.How proficient are you now? 

c. Are there any areas where you wish you could improve your skills? 

2. What kinds of  math/physics/communication do you use on the job?   

a. How frequently? 

b. For what kinds of activities? 

c. What tools? (e.g., pen and paper, calculators, MATLAB)  

d. Is additional training needed? 

3. Fit 

a. Do you feel like you “fit” in with the company/research group? 

b. How would you describe the culture of the company/research group? 

c. If someone doesn’t fit, what are the reasons for that? 

4. Structural ties between higher ed and industry 

a. Who at your company [university] has ties to educational institutions [industry]?  

b. Could you describe those ties (e.g., advisory board, alumni, co-op) 

47:59- 

48:15 

Interviewer Outside of the context of reading a paper, what would be some 

ways that the math skills are sort of used day-to-day in [PhD 

students’] research? 

  

48:15 - 

49:20 

PhD Advisor Math skills on a day-to-day. They're processing their data and 

trying to decide what things to do to their data. Those choices, I 

would say, involve a strong mathematical component if they're 

going to use a low-pass filter because there's noise that really 

isn't relevant, and they want to smooth the data. If they wanted 

to transform the data, that's not just a matter of asking the 

computer to do it, but it's having an instinct like, "This might be 

interesting if I displayed it in a conjugate variable." So, I'd say 

the handling of the data is probably a big one.  

  

Data Analysis 

Decision 

making, more 

than algorithms 

Signal 

processing 

Instinct, intuition, 

creative 

2nd Stage: Condense initial codes 
Creating a code book 

• Each interview is 45-60 minutes and 5000+ words. 

Education prior to employment 

During employment 

Life experiences 

Rotation programs 

Formal on-the-job training 

Apprenticeships 

Supporting continuing education 

Prior jobs (non-technical) 

Hobbies 

General life experiences, community 

Coursework 

Co-ops and internships 

Results: Workplace communication 
extends beyond technical writing 

Why does it matter? Because communication appears in so 
many forms and settings, students need experience with an 
array of written, verbal, and visual communication.  Traditional 
lab reports cover a small subset. 

www.lightourfuture.org   

3. National area of interest 

Lab reports 
are not 
enough 

Why does it matter? Because actual people develop skills 
through a variety of experiences, higher education cannot be 
unilaterally responsible for workforce development. It requires 
partnerships between academia, industry and the community. 

Next Steps: Analysis of workplace 
math and physics use.  
(coming soon!) 
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