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“Approximately when did you start to 
feel that you belonged in physics? 

A. In secondary/high school
B. First year of undergraduate study
C. Second year of undergraduate study
D. Upper year of undergraduate study
E. After grading from undergrad
F. When I got a job related to physics

G. I’ll let you know when it happens

http://dontchangethislink.peardeckmagic.zone?pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDgxODY4NjMwMzY4MTg4MTU0NjgiLCJwcmVzZW50YXRpb25JZCI6IjFLVHcxRVVtWlJnS2pMTW9hVzBoSVNRZGpwUVVWNXRKLWV4RTFJWlJyRGg4IiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLW11bHRpcGxlQ2hvaWNlIiwic2xpZGVJZCI6ImcyNTI0ZTM5ZDU5Nl8yXzMzNCIsImNvbnRlbnRJbnN0YW5jZUlkIjoiMUtUdzFFVW1aUmdLakxNb2FXMGhJU1FkanBRVVY1dEotZXhFMUlaUnJEaDgvMGNlMzc1MzMtODU0OS00ODExLTkwZjEtMGI3Mjg1ZmU4ZmIzIn0=pearId=magic-pear-metadata-identifier


WHAT’S HAPPENING IN PHYSICS? 
Enrollments Culture



WHAT’S NEEDED IN PHYSICS? 
Individual and group professional 
development



RESEARCH QUESTIONS 

1. What stages are 
involved in the process 

when a group of physics 
faculty (the CSRDE) 

commits to increasing 
student retention, diversity, 

and engagement? 

2. How does 
participating in this 

process affect 
participants’ 

perspectives on 
teaching and learning? 

3. What effects does this 
process have on 

student feelings of 
belonging in the 

department?
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STUDENT RESULTS: HIGHLIGHTS

Second tier

Students with B 
grades were just as 
likely to be interested 
in physics as A 
students despite 
feeling less welcome, 
belonging, and 
success

Welcome vs. belonging

Statistically significant 
differences (p<0.001) 
between male and 
female student 
respondents on eight 
of ten questions.
More favourable for 
males.

Gender differences



MISSING 
PEDAGOGICAL 

KNOWLEDGE
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“Do you think first year students be 
considered part of the physics 
community?

A) Yes
B) No
C) Sometimes 

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoibXVsdGlwbGVDaG9pY2UiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbIlllcyIsIk5vIiwiU29tZXRpbWVzIl19pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDgxODY4NjMwMzY4MTg4MTU0NjgiLCJwcmVzZW50YXRpb25JZCI6IjFLVHcxRVVtWlJnS2pMTW9hVzBoSVNRZGpwUVVWNXRKLWV4RTFJWlJyRGg4IiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLW11bHRpcGxlQ2hvaWNlIiwic2xpZGVJZCI6ImcyNTM0Y2FiNzBjNV8wXzAiLCJjb250ZW50SW5zdGFuY2VJZCI6IjFLVHcxRVVtWlJnS2pMTW9hVzBoSVNRZGpwUVVWNXRKLWV4RTFJWlJyRGg4LzRjZTgyZDM4LTI3OWItNDg2MS1iYTIxLWUyNzgwMTQ5YjFhYSJ9pearId=magic-pear-metadata-identifier
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http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDgxODY4NjMwMzY4MTg4MTU0NjgiLCJwcmVzZW50YXRpb25JZCI6IjFLVHcxRVVtWlJnS2pMTW9hVzBoSVNRZGpwUVVWNXRKLWV4RTFJWlJyRGg4IiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImcyNTJiM2NlNjZiMl8xXzE2IiwiY29udGVudEluc3RhbmNlSWQiOiIxS1R3MUVVbVpSZ0tqTE1vYVcwaElTUWRqcFFVVjV0Si1leEUxSVpSckRoOC9mODY3OTU5Yy00OTc4LTQyN2EtOTdkNi1lMjk0NGYxMjlmN2YifQ==pearId=magic-pear-metadata-identifier
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Question: Do you have concerns 
about any of these strategies? 
What would you be comfortable 
(or uncomfortable) trying in your 
department? 

http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZnJlZVJlc3BvbnNlLXRleHQiLCJkcmFnZ2FibGVzIjpbeyJpZCI6ImRyYWdnYWJsZTAiLCJ0eXBlIjoiaWNvbiIsImljb24iOnsiaWQiOiJkZWZhdWx0LWNpcmNsZSJ9LCJjb2xvciI6IiNENTFEMjgifV0sImRyYWdnYWJsZVNpemUiOjEyLjU1LCJlbWJlZGRhYmxlVXJsIjoiaHR0cHM6Ly8iLCJhbnN3ZXJzIjpbXX0=pearId=magic-pear-shape-identifier
http://dontchangethislink.peardeckmagic.zone?eyJ0eXBlIjoiZ29vZ2xlLXNsaWRlcy1hZGRvbi1yZXNwb25zZS1mb290ZXIiLCJsYXN0RWRpdGVkQnkiOiIxMDgxODY4NjMwMzY4MTg4MTU0NjgiLCJwcmVzZW50YXRpb25JZCI6IjFLVHcxRVVtWlJnS2pMTW9hVzBoSVNRZGpwUVVWNXRKLWV4RTFJWlJyRGg4IiwiY29udGVudElkIjoiY3VzdG9tLXJlc3BvbnNlLWZyZWVSZXNwb25zZS10ZXh0Iiwic2xpZGVJZCI6ImcyNTJiM2NlNjZiMl8xXzE2IiwiY29udGVudEluc3RhbmNlSWQiOiIxS1R3MUVVbVpSZ0tqTE1vYVcwaElTUWRqcFFVVjV0Si1leEUxSVpSckRoOC9mODY3OTU5Yy00OTc4LTQyN2EtOTdkNi1lMjk0NGYxMjlmN2YifQ==pearId=magic-pear-metadata-identifier


Physics identity 
(Hazari et al., 2010; 2020)
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• Competence
• Performance
• Interest
• RECOGNITION



“
You’ve added insight into things and a way of 

thinking about [teaching] that was beyond 
what I was used to thinking about. (Jamie)

Changing the culture in a 
permanent way that makes it more 

appealing to students. That’s the 
long-term goal. (Reese)

It’s possible. … You can do things differently, 
and how you do things can matter. … 

And it’s worth trying. (Morgan)



CONCLUSIONS

Cultural change in physics is …

► Complex
► Long-term

► Possible
► Necessary

► Easier with expert support



THE ENDING

Limitations

Limitations and future 
research

▪ Students
▪ Professors
▪ Host site
▪ Timing



WHY DOES THIS 
RESEARCH MATTER?
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people who went before me in physics.
• To my committee: Drs. Katarin MacLeod, 

Peter Marzlin, David Young, and Samson 
Nashon. 
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Question p value
1 How welcome do you feel in the physics department? 8 x 10-5

2 To what degree do you feel you belong in the physics 
department?

4 x 10-12

3 Overall, how comfortable do you feel with your 
classmates in your current physics course(s)?

5 x 10-6

4 Overall, how comfortable do you feel in your relationships 
with professors that you know in the physics department?

1 x 10-3

5 Overall, how comfortable do you feel in your relationships 
with other physics department staff that you know?

3 x 10-8

8 To what degree do you feel that your current physics 
classmates would like you to continue in physics after this 
course?

2 x 10-6

9 To what degree do you feel that your current physics 
professor(s) would like you to continue in physics after this 
course?

1 x 10-4

10 How likely are you to continue in physics after this course? 3 x 10-9

STUDENT DATA – 
GENDER DIFFERENCES IN EXPERIENCE (MALE VS. FEMALE 

RESPONDENTS)


