
Independence
Qualities that enable a graduate student to 

progress in research without assistance

Resilience 

Self-Motivation
"Mainly for me, is the motivation, I mean, from them. I don’t care
too much about the background. It’s the motivation and the
resilience that essentially– so if they want to do something
because they are really interested in doing it, and if they have the
ability to adapt, or to change things, and things like that, that’s
all I need. The rest, they learn."

Research Skills

“I guess what I look for is someone who [has] a healthy
amount of computer skills so they can jump right into
solving problems with programming as quickly as
possible, so they don't have to rely on canned things that
other people have written all the time.”

Content Background

Research Specific Qualities
Desired qualities were driven by faculty member’s research. These 

qualities allowed students to hit the ground running when it came to 
their research.

Non-Cognitive Qualities
Desired characteristics of personality. These qualities allow students 

to drive research projects forward even in the face of obstacles. 

Self-Learning

“People who are successful in graduate school are the people
who, even when the job is hard, and demanding, and unpleasant,
still want to come in, and do the work as well as they possibly
can, and get to the answer. Say, "Why did you come to grad
school?" and they say, "I don't know." You say, "Okay. Well, I
don't know is not going to get you through your fourth year when
it seems like this thing is never going to end, and it's a misery,
and you're counting screws or something horrible."

“I think the ideal would be somebody with strong
background in physics and theoretical and computational
because we do theoretical and computational work. […]
So not always everybody comes with mathematical
background, and that, I think, starts at a much earlier
age. So that probably cannot be cultivated with time.”

“They should have some sort of research background
and they should have done a little bit of research and
they should know how to do the research at least and
how to do [inaudible] with finding a problem or little bit
organizing what to do, what people have done.”

“I want people to do is I want people to think about the physics
problem and come up with the right tool to solve it and then learn
the tool if they don't already know it at the sort of minimal level
required to solve that problem So that's the sort of the mentality
thing, right, that [certain?] people who say, "Oh, okay. I want to
write [inaudible] of codes, so let me go and study Python for a
year and come back."
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Data Collection and Analysis
Semi-structured interviews:
• Describe your ideal graduate student.
• How do you determine if an applicant has those qualities?

Faculty Participants
• 4 Institutions; 3 Private, 1 Public
• 13 Men and 4 Women
• 6 Experimental; 9 Theoretical;

4 Observational Astronomy 

Transcripts: Good grades in 
content courses

• Transcripts: Good grades in 
programming courses

• CV: Specifically highlighting 
programming languages

• Application: Ex. Rank your 
familiarity with the following 
programming languages

• Transcripts: Capstone Course
• Personal Statement: Description of 

research experience
• Letters of Recommendation: 

Description of research experience

“You can look in the letters of
recommendation people write for
comments that speak to whether
someone’s really the type who is
going to always show up and keep
at something or not.”

“In that letter, then I'm looking for, "Oh,
this person used to work over the
weekends," or, "he used to come in the
late hours," that kind of stuff. And I,
personally, also add those for students
who have shown those traits. That gives
me a direct view to the commitment and
motivation of the student.”

“The independent thinking ability, how 
quickly the person can learn, if [that is] 
in the letter.”

More ConcreteMore Inferred

• Students: describe goals you have set and achieved, personal contributions to research projects, and any problems that you have overcome.
• Letter Writers: Highlight a student’s ability to take initiative, independently progress on a project, or teaching themselves new content or skills 
• Admissions Committees: Incorporate you values for non-cognitive and interpersonal skills into the admissions process; admitted students 

should be more prepared to face the challenges of graduate school, and this could potentially improve retention rates in graduate physics 
programs.

Limitations

• We interviewed faculty at four different institutions who currently serve
or have served on their program’s graduate admissions committee.

• What qualities faculty value in their graduate students?
• How do their current admissions practice selects for these qualities.

• Overarching theme: independence.
• The faculty noted that while current admissions practices can easily

identify if a student has programming experience, faculty lack the ability
to quickly assess an applicants’ non-cognitive traits.

Overview

“My weeks are really busy, and so, I can't necessarily have
all the time I would love to be able to devote to the student
to say, "Okay. Let's work on something together." I don't
necessarily think that's the ideal situation in the grand
scheme of things, but ideally, for my situation, that is really
good, because like I said, everything is just so busy.”

• Faculty all had experience with their program’s admissions process;
the opinions of other faculty were not captured.

• None of the 17 participants identified as a racial minority.
• Programs in this study were PhD-granting research-intensive

universities; we did not capture the opinions of faculty at the master’s
granting level

Implications
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