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Background: Framework 
for Holistic Review



A Framework for Holistic Review
Holistic review is Comprehensive, Contextualized, and Systematic

Comprehensive:

•Utilizes Numerous and diverse criteria

•Considers the whole person and the sum of their potential
• Note that diverse perspectives improve scholarly work

•Considers that socio-emotional skills are necessary for outstanding professional performance

Developed by Casey Miller (Rochester Institute of Technology 
and Julie Posselt (University of Southern California)



A Framework for Holistic Review
Contextualized:

•Utilizes metrics in context
• Note intrinsic error
• Note societal patterns 

•Looks at achievements in context
• Considers the distributions of opportunities relative to societal patterns
• Recognizes that achievements do not always signal aptitude or ability

•Considers students in context
• Questions how students align with program identity/mission and broader goals

Developed by Casey Miller (Rochester Institute of Technology 
and Julie Posselt (University of Southern California)



A Framework for Holistic Review
Systematic

Bases review on shared, predefined criteria with structured 
protocols, for efficiency & consistency

• Creates space for flexibility and nuance

• Builds in safeguards & checks to promote equity and limit 
biases

• Selects & trains gatekeepers

• Coordinates evaluation with recruitment and yield efforts

Developed by Casey Miller (Rochester Institute of Technology 
and Julie Posselt (University of Southern California)



The Use of GRE Scores
MODULE 03

Presenter
Presentation Notes
Before we begin…..



How do you use GRE 
Scores in Admissions?



Warm Up Activity: 
GRE Preconceptions

• In your opinion, what should be the lowest Quantitative GRE 
percentile that is still “acceptable” for an applicant to your 
program? 

• In your opinion, what should be the lowest Verbal GRE percentile 
that is still “acceptable” for an applicant to your program?

• In your opinion, what should be the lowest Physics GRE percentile 
that is still “acceptable” for an applicant to your program?
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We are going to start with an activity.  Please take a few minutes to individually answer these four questions. Consider writing their answers on a whiteboard (if available).We are going to hold onto these answers and use them a little later on. 



Learning Objectives
By the end of this module you will be able to:

• Describe the content and grading process of the Quant, Verbal, and  
Physics GREs

• Explain how the ETS intends for GRE scores to be used 

• Discuss problematic issues with using GRE cutoff scores in admissions

• Examine correlations between GRE scores and other academic measures 

Presenter
Presentation Notes
Go Over the Learning Objectives with the Group



Overview of the Holistic Review Process 

Developed by Casey Miller (Rochester Institute of Technology 
and Julie Posselt (University of Southern California)



Why Do Graduate Programs Use the GRE?
Commonly cited reasons for using the GRE include:

• efficiently filtering a large number of applications down to a  
short list

• measuring general intelligence
• objectively comparing students from a variety of backgrounds

• predicting graduate school success

• providing validation of GPA  

Next: Warm-Up Activity

Posselt (2016); Owens – Interview Data (2017-2019)



Warm Up Activity: 
GRE Preconceptions

• Assume that you have to decide between these two prospective 
applicants, which would you admit to your program? 

Student B
GRE-Verbal: 155 (~70th percentile)
GRE-Quant: 165 (~85th percentile)
Physics GRE: 650 (~40th percentile)

Student A
GRE-Verbal: 150 (~55th percentile)
GRE-Quant: 160 (~73th percentile)
Physics GRE: 580 (~23rd percentile)
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What do you think? Consider writing their answers on a whiteboard (if available).



The General GRE
QUANTITATIVE SECTION

• Adaptive Test

• Scores: 130 – 170 in 1 point 
increments

• Covers: Elementary concepts of:
• Arithmetic
• Algebra
• Geometry
• Data Analysis

VERBAL SECTION

• Adaptive test

• Scores: 130 – 170 in 1 point increments

• Covers:
• Reading Comprehension
• Text Completion
• Sentence Equivalence

According to the ETS:
“The content in these areas includes 
high school mathematics and statistics 
at a level that is generally no higher 
than a second course in algebra; it 
does not include trigonometry, 
calculus or other higher-level 
mathematics.”

Educational Testing Service (2019)
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What does the Quantitative Section Cover?  Quant is basically high school algebra.  So is Student B really THAT much more qualified than student A, given the content of the test? 



The General GRE – Error of Measurement 
of Score Differences
QUANTITATIVE SECTION

• SEM of Score Differences: 3.0

• To be 95% confident that two scores are 
statistically different, they need to differ by:

(1.96 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)
≈ 6 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

VERBAL SECTION

• SEM of Score Differences: 3.4

• To be 95% confident that two scores are 
statistically different, they need to differ 
by:

(1.96 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)
≈ 7 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

Student B
GRE-Verbal: 155
GRE-Quant: 165

Student A
GRE-Verbal: 150 
GRE-Quant: 160

Educational Testing Service (2019)
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The Physics GRE
• Contains 100 multiple choice (5-option) questions

• Lasts for 2 hours and 50 minutes with no break

• Is a pencil and paper based test where no calculator can be used

• Scores range from 250-990 in 10-point increments

• Covers the following content areas:
• Classical Mechanics 20 questions • Optics and Waves 9 questions

• Electromagnetism 18 questions • Special Topics 9 questions

• Quantum Mechanics 12 questions • Special Relativity 6 questions

• Statistical Mechanics 10 questions • Laboratory Methods 6 questions 

• Atomic Physics 10 questions

Educational Testing Service (2019)
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Given that the test is typically taken in either August or October of the senior year, which of the following courses would undergrads at UR have seen?  Btw, there is no more penalty for guessing incorrectly. Are UR students prepared for grad school despite their GRE scores?  Are you ever surprised by low scores of your own students?  



The Physics GRE
• SEM of Score Differences: 47

• To be 95% confident that two scores are statistically different, they need to 
differ by:

(1.96 ∗ 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆)
≈ 92 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

Student B
Physics GRE: 880

Student A
Physics GRE: 790

Next: Effects of Using Cut Off Scores

Educational Testing Service (2019)
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Again….is Student b really that much more qualified?  efficiently filtering a large number of applications down to a short list Not really, once we take into account SEMSDs.



Misconception: 
The GRE Measures General Intelligence
When asked in an interview-based study what GRE scores signal, participants often mentioned 
intelligence or GRE scores highlighting a student’s ability:

• “And typically, sort of middling scores on GRE [like] 50, 60, 70th percentiles. Usually better on 
the English and math one, just because that one's kind of easy for physics students.” (Physics)

• “Someone who does that well on the GRE is unlikely to be lame- brained. They are likely to be 
smart.” (Philosophy)

• “This person has a really high GRE math or something, and so they're more likely to have 
some technical ability” (Astrophysics)

• “I question she has what it takes” (Biology)

• “I actually am in favor or GRE Quantitative because I think some of the quantitative-- and 
again, because I'm a theorist, I pay more attention to that. So that, I would look into that. If 
somebody does poorly in GRE Quantitative, that's a red flag for me.” (Physics) 

Posselt (2016); Owens – Interview Data (2017-2019)

Presenter
Presentation Notes
measuring general intelligence Not really, high school algebra (quant) and physics concepts students may not have seen before (physics GRE).



Misconception:
The GRE is an Objective Way to 
Compare Students from a variety of 
backgrounds.
LET ’S LOOK AT DATA FROM ETS…



Educational Testing Service (2019)
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Point out here that the averages are for men and women for student A and B. Quant Test:95th percentile is around 16990th percentile is around 16780th percentile is around 16375th  percentile is around 16170th  percentile is around 15960th  percentile is around 15650th  percentile is around 154



Educational Testing Service (2019)
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Quant Test:95th percentile is around 16590th percentile is around 16280th percentile is around 15875th  percentile is around 15770th  percentile is around 15660th  percentile is around 15350th  percentile is around 146





55 questions

73 questions

50th percentile

80th percentile

Presenter
Presentation Notes
Something else to note…not all bins are scaled equally.  Something else to remind you of….22 questions are devoted to quantum and stat mech, traditional senior level courses.



Activity: Predictive Power
How well do you think the Quantitative GRE, Verbal GRE, and Physics GRE predictions Ph.D. 
Completion for physics students? Circle your answers then discuss.

Predicts Ph.D. Completion

Quantitative GRE Very Well Well Somewhat Not At All

Verbal GRE Very Well Well Somewhat Not At All

Physics GRE Subject Test Very Well Well Somewhat Not At All
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Disciplinary Studies

Moneta-Koehler et al.; Biomedical Sciences

GRE is not a statistically significant predictor of
◦ Degree completion, 
◦ Pass the qualifying exam, 
◦ Shorter time to defense, 
◦ Delivering more conference presentations, 
◦ Publishing more first author papers, 
◦ Obtaining an individual grant or fellowship.

GRE scores were 
◦ Moderate predictors of 1st semester GPA
◦ Weak/moderate predictors of cum. GPA.

Miller et al.; 27 large US Physics Programs 

Useful predictors of Graduate GPA
◦ Undergraduate GPA

Useful predictors of PhD Completion
◦ PhD program’s NRC rank

Not predictors of GPA or Completion
◦ Gender
◦ Race
◦ GRE-V

Presenter
Presentation Notes
Moneta-Koehler L, Brown AM, Petrie KA, Evans BJ, Chalkley R (2017) The Limitations of the GRE in Predicting Success in Biomedical Graduate School. PLoS ONE 12(1): e0166742. https://doi.org/10.1371/journal.pone.0166742Historically, admissions committees for biomedical Ph.D. programs have heavily weighed GRE scores when considering applications for admission. The predictive validity of GRE scores on graduate student success is unclear, and there have been no recent investigations specifically on the relationship between general GRE scores and graduate student success in biomedical research. Data from Vanderbilt University Medical School’s biomedical umbrella program were used to test to what extent GRE scores can predict outcomes in graduate school training when controlling for other admissions information. Overall, the GRE did not prove useful in predicating who will graduate with a Ph.D., pass the qualifying exam, have a shorter time to defense, deliver more conference presentations, publish more first author papers, or obtain an individual grant or fellowship. GRE scores were found to be moderate predictors of first semester grades, and weak to moderate predictors of graduate GPA and some elements of a faculty evaluation. These findings suggest admissions committees of biomedical doctoral programs should consider minimizing their reliance on GRE scores to predict the important measures of progress in the program and student productivity. [~500 students]Hall JD, O’Connell AB, Cook JG (2017) Predictors of Student Productivity in Biomedical Graduate School Applications. PLoS ONE 12(1): e0169121. https://doi.org/10.1371/journal.pone.0169121Many US biomedical PhD programs receive more applications for admissions than they can accept each year, necessitating a selective admissions process. Typical selection criteria include standardized test scores, undergraduate grade point average, letters of recommendation, a resume and/or personal statement highlighting relevant research or professional experience, and feedback from interviews with training faculty. Admissions decisions are often founded on assumptions that these application components correlate with research success in graduate school, but these assumptions have not been rigorously tested. We sought to determine if any application components were predictive of student productivity measured by first-author student publications and time to degree completion. We collected productivity metrics for graduate students who entered the umbrella first-year biomedical PhD program at the University of North Carolina at Chapel Hill from 2008–2010 and analyzed components of their admissions applications. We found no correlations of test scores, grades, amount of previous research experience, or faculty interview ratings with high or low productivity among those applicants who were admitted and chose to matriculate at UNC. In contrast, ratings from recommendation letter writers were significantly stronger for students who published multiple first-author papers in graduate school than for those who published no first-author papers during the same timeframe. We conclude that the most commonly used standardized test (the general GRE) is a particularly ineffective predictive tool, but that qualitative assessments by previous mentors are more likely to identify students who will succeed in biomedical graduate research. Based on these results, we conclude that admissions committees should avoid over-reliance on any single component of the application and de-emphasize metrics that are minimally predictive of student productivity. We recommend continual tracking of desired training outcomes combined with retrospective analysis of admissions practices to guide both application requirements and holistic application review. [280 students]



Practical Significance: Miller et al., 2009

Presenter
Presentation Notes
GRE-P scores were not associated with Ph.D. completion at the 0.05 level of statistical significance for any of the models. This is notable becauseof the large span of scores among graduate students in our sample. As can be seen from Fig. 2, students scoring below the 50th percentilesuccessfully complete the Ph.D. and they do so at a rate similar to those who scored higher.As such, and as with GRE-P, many of the highest-scoring GRE-Q students do not complete, and many lower-scoring students do complete.GRE-V scores were not associated with physics Ph.D. completion in any model and were consistently the weakest predictor among the admissions criteria in the model.



Miller et al., 2019



Why Do Graduate Programs Use the GRE?
Commonly cited reasons for using the GRE include:
• efficiently filtering a large number of applications down to a short list Not 

really, once we take into account SEMSDs.
• measuring general intelligence Not really, high school algebra (quant) and 

physics concepts students may not have seen before (physics GRE).
• objectively comparing students from a variety of backgrounds No, it doesn’t. 
• predicting graduate school success No, it doesn’t. 
• providing validation of GPA No, GPA is a better predictor of grad school 

course performance than the GRE.    

Next: Warm-Up Activity



A Note about Optional GRE Scores
Female graduate students in particular felt that they had to submit their GRE scores based on their perception 
that admissions committees would think that they were hiding a terrible score.  

“I think [this program’s] official position is GRE optional, right?” - Interviewer

“You didn't have to include it. And I almost didn't….but I just felt like it was suspicious not to.” – Student 1

“Yeah, I think I was the same.” – Student 2

“And so was I.” – Student 3

“’You're not including it, does that mean that you've got a score so bad that you just don't want us to see it?’ 
And I was like, ‘Well, here it is. That's my awful score.’” – Student 1

“Unless they said, ‘Do not send,’ I sent them anyway because everyone was like, ‘You should send, just so they 
don't think you got a zero.’” – Student 4

Owens – Focus Group Data (2018-2019)



Take-away points
Raw Scores and Percentiles are not the whole story.  There is associated error, and the tests are 
not scaled evenly.

GRE scores are not measures of general intelligence; the GRE Quantitative only covers high 
school level math.

GRE scores bias against U.S. women and other underrepresented groups

Physics GRE tests are taken at the beginning of senior year; unseen content can have a huge 
impact on performance.

GRE scores do not predict Ph.D. completion.  Even the ETS says that the only thing they are 
intended to predict is first year grades.

Optional GRE scores still bias against women. 



Discussion 

Presenter
Presentation Notes
In light of what was discussed today, how do you think you will use (or not use) GRE scores in graduate admissions in the future? 



Next Time:

Module 05
Identifying Non-Cognitive Qualities in 

Graduate Applications

Presenter
Presentation Notes
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