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Ethical Considerations 

• Who owns the data? 

• Who does the research serve? 

• Who are the stakeholders involved? 

• What impact does this research and 
the subsequent curricular develop-
ment have on the stakeholders? 

A Research Goal 
Our intention for this research 

was to record rich, authentic, 

self-generated representations 

of students’ experiences while 

and after learning quantum. 

Why did we choose this as a research goal? 

Stakeholders as researchers / 

data and curriculum generators 
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Present Quantum Students 

Past* Grad* 

Interviews on 

how they use 

math in quan-

tum in their 

current work. 

Interviews 

about their 

experiences in 

quantum. 

Autobiographical experience artifacts 

while taking quantum. 

AND 

Interviews relating to these artifacts. 

*We chose to narrow our focus to one 

present students for this preliminary 

analysis, so we are not using these data 

for this poster. 

Who is Shawn? 

• She is a 3rd year physics/astronomy double major. 

• She is very active in student extracurriculars 

• She often uses spare time to deepen relationships 

with old friends and family. 

Develop and refine tutorials for and with 
students towards the better learning of 

quantum content by students. 

We chose one particular present 

student Shawn and one theme “use of outside 

resources” for further analysis. 

[See Analytical Flow / Research Decisions] 

Shawn’s Story:  A Few Interview Quotes 

It's never like, “Oh you're dumb 'cause you’re a girl,” 

kind of stuff. But it's when you go to study groups, and 

[…] you say like, "Oh maybe we can solve it this way." And 

they question you for two hours about why you think 

that's a good idea and "Where are your sources?" and 

what page in the textbook it came from and things like 

that. Versus, the guy says the same thing and, "Oh okay, 

that sounds good," to the point that all the girls in my co-

hort do not study with specific men anymore, and we 

have our own study group because we could not handle 

it. It was so bad. It was just, it was horrible. 

Describing interactions with some of her 

classmates in a study group: 

I would ask a question and, people, other guys would just 

kind of respond with, "Well if you did it yourself, you 

would understand it." And I'm sitting here like, "You don't 

know anything about me as a person." […] I have clearly 

not enough time or had had not enough time to really in-

depth read the book, and I'm trying to get more concep-

tual information of like, "Okay I think this matches with 

this problem. Can you tell me if this equation goes with 

this problem before I like spend forty minutes doing the 

wrong thing?" And it would just be a lot of like you know, 

"Well if you paid attention, you would understand it." And 

I feel like as much as that hurts, it wouldn't have both-

ered me as much as if, if it hadn't happened at least like 

four times now where an hour later, a different person 

who was a guy would ask the same question and be met 

with, "Oh okay here, let me help." And I'm just like ((puts 

hands on cheeks)), "Ah! What is happening!?" 

Describing interactions with some of her 

classmates in a class group-chat: 

It's like a test of endurance. How long do I want to beat 

my head against the wall to try to figure it out on my 

own? 

Relating to looking up online solutions: 

Sometimes I can find something online where it's similar 

enough but not the exact problem that I'm like, "Okay, I 

still have to take the time to like actually apply this 

method to this problem." But when I find like the entire 

solution, I'm like, almost always I look at it, I'm like, 

"Dude, I completely understand what's going on," but 

the fact that I can't seem to make that connection myself 

half the time really bothers me. And it feels like, like you 

said, like I'm almost cheating or I'm caving.  

I like being a multifaceted person. I like going to my 

church and teaching on Sundays. I like the fact that I've 

been working, and I have things to do. [...] You know, 

[these peers are] not even involved in research. [They’re] 

just like, "[...] I do like two classes, and I spend like literal-

ly all my time focusing on like two classes." And I'm like, 

"I'm glad you can. I can't." [...] It feels like I'm cheating, 

or not trying as hard as people feel like I should. And I 

try as hard as I can. [...] Maybe it's just me not being as 

smart as I should be as a physics major, but I need to do 

these 

Some thoughts on being “multifaceted”  

related to time management: 

Contrasting online solutions and online 

similar examples: 

Analytical Flow / Research Choices 

NSF DUE #1625797 

For Researchers 
Students’ views on outside resource use are  

not well understood. 

Research communities should strive to better  
understand how learning happens with use of outside 
resources, including how it interacts with their overall 

experiences inside and outside of class.  

For Instructors 
• Be cognizant of the increasing number of outside 

resources. 

• Have explicit conversations with students about 
the responsible use of outside resources for  
supporting their learning. 

• Discuss norms for social media related  
communications so that students are more 
mindful. 

• Hold classroom conversations on implicit bias 
and micro-aggressions. 

• Make yourself available to talk about outside  
resource use and be a support for students who 
might be facing marginalization.   

Research 
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Pattern  

Recognition 

Searching / 

Coding Data 

Gendered Interactions 

           Shawn explains how gender shapes 

            her experiences in study groups  

          and the class group-chat             by contrasting 

      with the responses her male classmates received. 

Homework “On Her Own” 

Shawn feels pressure to do things on her own. 

This  causes Shawn to avoid looking things up 

online or asking for help from peers outside of 

class with and without use of social media. 

 

This can affect how Shawn views 

learning and doing physics 

(epistemology). 

    Moral 

Stances 

    Shawn contrasts the ethics of 

   looking up exact solutions and  

  similar examples.           She also 

 acknowledges how the various demands 

on her time affect ethical considerations. 

Physics self-efficacy 

   Shawn shows uncertainty in her abilities compared to what she 

  thinks a physics student should be able to do.            Calling home-

 work a “test of endurance” frames it in a way that already admits defeat.  

These statements are entangled in the interactions with her peers. 

A Take-Away 
 Shawn’s use of outside resources is linked to her emotions, gendered interactions, her view of  

learning and doing quantum physics (epistemology), her moral stances, and her physics self-efficacy 

through interactions via outside resources. 
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Our Working Definition:  “outside resources” 

 

NOUN PHRASE 

 scholarly resources used by students that are 

 outside of the expectations outlined by  

 instructors in their courses 

Additionally, STUDENTS should be reflective 

about their own interactions as well as develop skills 

for acting as a responsible bystander  

towards resisting marginalizing behaviors.  


