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Graduate school is a popular choice for physics
majors

Post-Graduation Plans versus Actual Outcomes for Physics and
Astronomy Seniors, Class of 2021

Plans while a Senior Post-graduation Outcome

Graduate School, Physics or Astronomy (37%)
(46%) Graduate School, Physics or Astronomy

Graduate School, Other Subject (14%)

(14%) Graduate School, Other Subject

(31%) Employment Employment (43%)

(9%) Undecided Seeking Employment, Unemployed (6%)

The figure includes only physics and astronomy seniors who graduated in the class of 2021.
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Larger admissions context
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Larger admissions context

0.7
All students

o
o

o
3

Only domestic students

°
~

The number of available spots per
bachelor’s recipient is decreasing.
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S Degrees to Women, by Field
physicé (5-year average 2016-2020)
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Larger context: Physics lags behind other STEM
fields in terms of representation

Degrees to Individuals Marginalized
by Race/Ethnicity (5-year average 2016-2020)

Computer
Science

Biological
Sciences

Chemistry Engineering Math & Stats

m Bachelor's
® Master's
= PhD

| 1 ) -

Physics | Astronomy

Source: IPEDS and APS

v

P
<

& Nicholas Young




|}
& ¥

What's inequitable with the way we’ve
always done it?
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The typical admissions package

- \

GRE scores

GPA

Personal statement
Research statement
Letters of
recommendation
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Research Goal: Determine which application components are
most predictive of an applicant being admitted to a physics
graduate program.

Young and Caballero (2019); Young et al. (2023)

v

& Nicholas Young




£ \| UNIVERSITY OF

[ || GEORGIA

Franklin College of

Data

-

GRE scores
GPA
Undergrad school

N=512 domestic
applications

=

~

/

Arts and Sciences

Michigan State University
2014-2017

v

& Nicholas Young




£ \| UNIVERSITY OF

[ || GEORGIA

Franklin College of
Arts and Sciences

Machine Learning

Hypothetical Example: Do you
attend an 8am conference session?

Presenting
at Session?

Interested
in Session?

Free coffee
at Session?

Attend Don’t Attend

Breiman 2001 Strobl et al. 2007 Janitza et al. 2013
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Machine Learning

Hypothetical Example: Do you
attend an 8am conference session?

Presenting
at Session?

Interested
in Session?

Free coffee
at Session?

Attend Don’t Attend

Breiman 2001 Strobl et al. 2007 Janitza et al. 2013

Data
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Training Set
(70% of data)

Testing Set
(30% of
data)
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Machine Learning

Hypothetical Example: Do you
attend an 8am conference session?

. 1.00+
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at Session?
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Interested g
. . m
in Session? e
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Free coffee
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False Positive Rate

Breiman 2001 Strobl et al. 2007 Janitza et al. 2013
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Machine Learning
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attend an 8am conference session?
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Machine Learning

Hypothetical Example: Do you
attend an 8am conference session?
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Test scores & GPA are most predictive of admission

Physics GRE Score H
Quantitative GRE score H
Al | Va I’Ia b I es Grade Point Average H
Average Testing Accuracy: Verbal GRE score p
7 5 . 6% + O . 6% Proposed Research Area i
Year of applying I

Null accuracy: 52.7%
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Feature
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Average Testing
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Why the Physics GRE is inequitable

L~

Cost Score discrepancies Limited predictive
ability

Miller et al. 2019, Owens et al. 2020
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What would it look like to rethink graduate admissions
and make it more equitable?

Young et al. 2022
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Rubric-based holistic review

Kent and McCarthy 2016; Posselt 2016; Miller & Posselt 2020
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Rubric-based holistic review

Flickr, CC-BY-2.0

Miller 2015; Barcel6 et al 2021; Woo et al 2022
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Research (25%) variety/duration

Academic Preparation (25%) Physics Coursework

quality of work

technical skills

Math Coursework

dispositions
Other Coursework
Academic honors and/or Fit with program (15%) research
recognitions
faculty
MNon-Cognitive Competencies
(25%) Achievement Orientation
community
Conscientiousness
diversity
Initiative
D, GRE Scores (10%) General GRE
Physics GRE

https://igenetwork.org/
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3 years

321Rated Domestic Applicants
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All Rated Applicants (N=321)
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All Rated Applicants (N=321)
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Admitted applicants tend to score “high”...
Rejected applicants tend to score “medium”

A Rated Admitted Applicants (N=139) B Rated Not-admitted Applicants (N=182)
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What about equity???
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The only differences in ratings between males & females were on physics
GRE scores and service/diversity work.

A Rated Male Applicants (N=252) B Rated Female Applicants (N=69)
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Mikkelsen, Young, Caballero 2021
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Takeaway

Rubric-based holistic review seems promising for
achieving equity in graduate admissions.
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But is really a different process?
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The evidence suggests that rubric-based
holistic admissions is a change from the
traditional admissions process...
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The evidence suggests that rubric-based
holistic admissions is a change from the
traditional admissions process...

but there’s still some work to do to be
confident in that conclusion.
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Takeaways

o The traditional graduate admissions process in physics
is test score and GPA heavy.
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Takeaways

o The traditional graduate admissions process in physics
is test score and GPA heavy.

o Test scores and GPA can be inequitable for minoritized
applicants

e Rubric-based holistic review seems promising for
achieving equity in graduate admissions.
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Recommendations

 Discontinue the use of the physics GRE

Owens et al 2020
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Recommendations

 Discontinue the use of the physics GRE

e Rethink the admissions process in terms of what
applicants are evaluated on, how they are
evaluated, and who is doing the evaluating

View the Michigan State Rubric:

Rubric-based holistic review: A promising route to equitable graduate admissions in physics
(Young et al 2022)
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Recommendations

 Discontinue the use of the physics GRE

e Rethink the admissions process in terms of what
applicants are evaluated on, how they are
evaluated, and who is doing the evaluating

* Engage in self-study and report on what is and is
not working

Scherr et al 2017; Rudolph et al 2020
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Recommendations

 Discontinue the use of the physics GRE

e Rethink the admissions process in terms of what
applicants are evaluated on, how they are
evaluated, and who is doing the evaluating

* Engage in self-study and report on what is and is
not working

Questions?
nicholas.young@uga.edu
Slides:

https://bit.ly/young_damop_ 2024
Scherr et al 2017; Rudolph et al 2020

P
<

v

& Nicholas Young




(1)) GEGRGIA

w Franklin College of
Arts and Sciences

Recommended reading

([ Barthelemy, Ramdn, MacKenzie Lenz, Alexis Knaub, Jordan Gerton, and Pearl Sandick. “Graduate Program Reform in One Department of Physics and
Astronomy: From Tragedy to More Progressive Policies and an Evolving Culture.” Physical Review Physics Education Research 19, no. 1 (January 9, 2023):
010102. https://doi.org/10.1103/PhysRevPhysEducRes.19.010102.

] Levesque, Emily M., Rachel Bezanson, and Grant R. Tremblay. “Physics GRE Scores of Prize Postdoctoral Fellows in Astronomy.” ArXiv:1512.03709 [Astro-
Ph, Physics:Physics], December 10, 2015. http://arxiv.org/abs/1512.03709.

] Miller, Casey W., Benjamin M. Zwickl, Julie R. Posselt, Rachel T. Silvestrini, and Theodore Hodapp. “Typical Physics Ph.D. Admissions Criteria Limit Access
to Underrepresented Groups but Fail to Predict Doctoral Completion.” Science Advances 5, no. 1 (January 1, 2019): eaat7550.
https://doi.org/10.1126/sciadv.aat7550.

] Miller, Casey, and Julie Posselt. “Equitable Admissions in the Time of COVID-19.” Physics 13 (December 17, 2020).
https://physics.aps.org/articles/v13/199?utm campaign=weekly&utm medium=email&utm_source=emailalert.

] Owens, Lindsay M., Benjamin M. Zwickl, Scott V. Franklin, and Casey W. Miller. “Misaligned Visions for Improving Graduate Diversity: Student
Characteristics vs. Systemic/Cultural Factors,” 2018. https://www.compadre.org/per/items/detail.cfm?ID=14834.

] Owens, Lindsay, Benjamin M. Zwickl, Scott V. Franklin, and Casey W. Miller. “Identifying Qualities of Physics Graduate Students Valued by Faculty.” In
Physics Education Research Conference Proceedings, 2019. https://doi.org/10.1119/perc.2019.pr.Owens.

] Owens, Lindsay M., Benjamin M. Zwickl, Scott V. Franklin, and Casey W. Miller. “Physics GRE Requirements Create Uneven Playing Field for Graduate
Applicants.” In 2020 Physics Education Research Conference Proceedings, 382—87, 2020. https://doi.org/10.1119/perc.2020.pr.Owens.

([ Posselt, Julie R. Inside Graduate Admissions. Harvard University Press, 2016.

v

P
<

& Nicholas Young



https://doi.org/10.1103/PhysRevPhysEducRes.19.010102
http://arxiv.org/abs/1512.03709
https://doi.org/10.1126/sciadv.aat7550
https://physics.aps.org/articles/v13/199?utm_campaign=weekly&utm_medium=email&utm_source=emailalert
https://www.compadre.org/per/items/detail.cfm?ID=14834
https://doi.org/10.1119/perc.2019.pr.Owens
https://doi.org/10.1119/perc.2020.pr.Owens

(1)) GEGRGIA

w Franklin College of
Arts and Sciences

Recommended reading

[ Posselt, Julie, Theresa Hernandez, Geraldine Cochran, and Casey Miller. “Metrics First, Diversity Later? Making the Shortlist and Getting Admitted to
Physics PhD Programs.” Journal of Women and Minorities in Science and Engineering 25, no. 4 (2019).
https://doi.org/10.1615/JWomenMinorScienEng.2019027863.

] Potvin, Geoff, Deepa Chari, and Theodore Hodapp. “Investigating Approaches to Diversity in a National Survey of Physics Doctoral Degree Programs: The
Graduate Admissions Landscape.” Physical Review Physics Education Research 13, no. 2 (December 29, 2017): 020142.
https://doi.org/10.1103/PhysRevPhysEducRes.13.020142.

[ Scherr, Rachel E., Monica Plisch, Kara E. Gray, Geoff Potvin, and Theodore Hodapp. “Fixed and Growth Mindsets in Physics Graduate Admissions.”
Physical Review Physics Education Research 13, no. 2 (November 29, 2017): 020133. https://doi.org/10.1103/PhysRevPhysEducRes.13.020133.

[ Rudolph, Alexander, Gibor Basri, Marcel Aglieros, Ed Bertschinger, Kim Coble, Meghan Donahue, Jackie Monkiewicz, et al. “Final Report of the 2018 AAS
Task Force on Diversity and Inclusion in Astronomy Graduate Education.” Bulletin of the AAS 51, no. 1 (01-17 2020).
https://baas.aas.org/pub/2019i0101.

[ Woo, Sang Eun, James M. LeBreton, Melissa G. Keith, and Louis Tay. “Bias, Fairness, and Validity in Graduate-School Admissions: A Psychometric
Perspective.” Perspectives on Psychological Science, June 10, 2022, 174569162110553. https://doi.org/10.1177/17456916211055374.

] Young, Nicholas T., and Marcos D. Caballero. “Physics Graduate Record Exam Does Not Help Applicants ““stand out”.” Physical Review Physics Education
Research 17, no. 1 (June 23, 2021): 010144. https://doi.org/10.1103/PhysRevPhysEducRes.17.010144.

] Young, Nicholas T., K. Tollefson, Remco G. T. Zegers, and Marcos D. Caballero. “Rubric-Based Holistic Review: A Promising Route to Equitable Graduate
Admissions in Physics.” Physical Review Physics Education Research 18, no. 2 (November 30, 2022): 020140.
https://doi.org/10.1103/PhysRevPhysEducRes.18.020140.

v

P
<

& Nicholas Young



https://doi.org/10.1615/JWomenMinorScienEng.2019027863
https://doi.org/10.1103/PhysRevPhysEducRes.13.020142
https://doi.org/10.1103/PhysRevPhysEducRes.13.020133
https://baas.aas.org/pub/2019i0101
https://doi.org/10.1177/17456916211055374
https://doi.org/10.1103/PhysRevPhysEducRes.17.010144
https://doi.org/10.1103/PhysRevPhysEducRes.18.020140

	Toward a More Equitable and Effective Physics Graduate Admissions Process
	Graduate school is a popular choice for physics majors
	Larger admissions context
	Larger admissions context
	Larger context: Physics lags behind other STEM fields in terms of representation
	What’s inequitable with the way we’ve always done it?
	The typical admissions package
	The typical admissions package
	Research Goal: Determine which application components are most predictive of an applicant being admitted to a physics graduate program.
	Data
	Machine Learning
	Machine Learning
	Machine Learning
	Machine Learning
	Machine Learning
	Test scores & GPA are most predictive of admission
	Why the Physics GRE is inequitable
	What would it look like to rethink graduate admissions and make it more equitable?
	Rubric-based holistic review
	Rubric-based holistic review
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	What about equity???
	The only differences in ratings between males & females were on physics GRE scores and service/diversity work.�
	Test scores are the only consistent difference
	Rubric-based holistic review seems promising for achieving equity in graduate admissions.
	But is really a different process?
	Slide Number 31
	Slide Number 32
	Takeaways
	Takeaways
	Takeaways
	Recommendations
	Recommendations
	Recommendations
	Recommendations
	Recommended reading
	Recommended reading

