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Making Bold Changes
The dual anonymous proposal review at STScI



“Prior to the trial of dual-anonymous peer review, women constituted 26% of the 
applicant pool in NASA’s Astrophysics Data Analysis Program (ADAP) but finished in 
the top two places in the rankings—which essentially guarantees funding—only 16% of 
the time. After the switch to dual anonymous, women constituted 31% of the pool and 
finished in the top two places 32% of the time. That was a real ‘wow’ moment for us”  

-Daniel Evans, Assistant Deputy Associate Administrator for Research, NASA
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The State of Diversity in US 
Astronomy
the importance of bold decision making



T H E  S TAT U S  O F  W O M E N  A N D  M I N O R I T I E S ,  2 0 2 0

51% of US population are women 
40% of US population are part of a racial or ethnic minority 
34% of US population are underrepresented minorities (URMs) in STEM1

1 Less than 13% of STEM Bachelors degrees (2014), National Action Council for Minorities in Engineering.
2 Sources: US Census (2022), Integrated Postsecondary Education Data System Completion Survey by Race

Percentage of bachelor and doctorate degrees awarded to women and underrepresented 
minorities (URMs) in physics & astronomy at US institutions
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H O W  T O  TA K E  A C T I O N :  

The keys to improving the participation of women and minorities in physics is to improve 
climate, recruitment, preparation, and retention.

Higher Education Research Institute (UCLA) : Women and URMs aspire to STEM fields at 
the same rates as their male, non-URM counterparts since late 1980s

1 Source: Integrated Postsecondary Education Data System Completion Survey by Race

Percentage of doctorate degrees awarded to women and underrepresented minorities 
(URMs) in STEM fields at US institutions in 2020
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C A S E S  F O R  D I V E R S I T Y:   
E G A L I TA R I A N I S M

S O C I A L LY  R E S P O N S I B L E  

Everyone has the right to an 
equal share of education and 
the workforce

L A R G E R  TA L E N T  P O O L S  

More STEMists = less talent losses = most meritorious outcomes

Some view scientific workforce diversity efforts as antithetical to the ideals of a 
scientific meritocracy. There are obvious pitfalls in who is “meritorious”

Kenneth Gibbs Jr., “Diversity in stem: 
what is it and why it matters”, Scientific 
American, September 10, 2014.



E G A L I TA R I A N I S M

U N I Q U E  P E R S P E C T I V E S  

The Diversity Bonus gained through unique 
perspectives

L A R G E R  TA L E N T  P O O L S  

More STEMists = fewer lost talents = most meritorious outcomes

Some view scientific workforce diversity efforts as antithetical to the ideals of a 
scientific meritocracy. Everyone has the right to an equal share of education and 
the workforce

C R I T I C A L  W O R K F O R C E  

Will there be enough STEMists to see through big 
workforce initiatives of ASTRO2020?



• Equality vs. fairness (or equity) 
- What inequitable policies, behaviors, practices or designs exists?

• Weapons of Math Destruction and 
the Tyranny of Metrics 

- Time-saving, resources saving, statistical 
models often hurt disadvantaged people, 
by design.  

• Value actions which work to 
improve environment 

- performance, promotion, and tenure, pro-
design. 

H O W  T O  TA K E  A C T I O N :  E VA L U AT E  Y O U R  E N V I R O N M E N T  



The STScI dual-anonymous 
review process
steps to reduce bias in the STScI peer reviews



The Space Telescope Peer Review

Most allocation of telescope time in the 
community is done through a peer 
review process 
• Each STScI receives >1000 proposals 

for each solicitation from scientific 
community, only a few hundred of 
which will be awarded. 

• Panel of experts evaluate proposals 
largely on scientific merit, technical 
feasibility and responsible use are 
other important aspects.

• Panel makes recommendations to the 
STScI Director based on a ranked 
priorities on what to allocate for the 
upcoming cycle 
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Gender-correlated Systematics in HST Proposal Selection
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Gender-correlated Systematics in HST Proposal Selection
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average 
5% gap

I. N. Reid 2014, PASP, 126, 923



Other potential for bias

17

gender  
disparity gap

Various other 
inequities due to 
conscious and 
unconscious 
identity biases



D I S C U S S I O N ,  A D V I C E ,  A N D  W O R K I N G  G R O U P S

‣ Sought advice from consultants 

‣ Solicited buy-in from STScI Directorate, NASA Astrophys. Division Director 

‣ Discussion with STUC, STIC, and other advisors 

‣ Decision to constitute the  Working Group on Anonymous Proposal Review: 

• Identify a process for an anonymous review; modifications to the current 
proposal review process 

• Engage in a dialog with the community to solicit input; identify and 
mitigate concerns 

• Provide guidelines to community for writing and for reviewing proposals 

‣ Feedback solicited from broader user community via on-line forums, email, 
etc., and a few meetings.



F E E D B A C K  F R O M  T H E  C O M M U N I T Y

‣ After reviewing literature on 
dual-anonymous reviews, and 
some discussion, we drafted an 
(anticipated) FAQ noting the 
benefits and implications, and 
drafted guidelines for proposers 
and reviewers. 

‣ in February 2018 we solicited 
feedback from the astronomy 
community. Received approx. 60 
responses.19 responses in favor, 
16 “middling”, and 26 opposed. 

‣ Notable seniority and gender 
differences in responses.



R E S P O N S E  F E E D B A C K  F R O M  T H E  C O M M U N I T Y

Much of the negative feedback centered on idea that proposals should be 
judged on BOTH the scientific merit of the proposal AND the reputation of 
the PI/team. 

“The community has to ensure that we’re not awarding time to teams 
that are unqualified or underprepared to do the work proposed, or have 
bad track records.” 

The WG considered this feedback carefully, but the consensus was that 
these are separable quantities that can be judged accordingly. 

The WG also recognized that the TAC themselves need to verify that the 
teams can do what they propose, to maintain community confidence in the 
process. The WG took this into consideration in finalizing our 
recommendations.



R E C O M M E N D AT I O N  O F  T H E  W O R K I N G  G R O U P  O N  A N O N Y M O U S  
P R O P O S A L  R E V I E W S

Based on the available literature, feedback from the community, and the 
discussions of the Working Group, it is our recommendation that the 
Institute move toward a dual-anonymous proposal process beginning with 
Cycle 26 HST in late 2018. We understand that a fully anonymous process 
requires active participation from community, and that there is notable 
apprehension as to what the effect of anonymizing will do to the scientific 
productivity of the observatory. We therefore recommend a phased 
approach, in which most of review is done anonymously with a sensibility 
check done at the very end of the review.

Lou Strolger (STScI, Chair), Peter Garnavich (U. Notre Dame), 
Stefanie Johnson (U. Colorado), Mercedes Lopez-Morales (CfA, 
STUC), Andrea Prestwich (CfA/Chandra), Christina Richey (JPL), 

Paule Sonnentrucker (STScI), Michael Strauss (Princeton U.), and 
Brian J. Williams (STScI) 

* Tom Brown and Neill Reid (STScI; Ex-officio)



‣ STScI uses a dual anonymous proposal review for both James Webb 
Space Telescope and Hubble Space Telescope 

‣ The identity of prosers are not known to reviewers in the process of 
scientific ranking. 

‣ This requires thought in crafting proposals. 

D U A L  A N O N Y M O U S  P R O P O S A L  R E V I E W



A D O P T E D  C H A N G E S  T O  T H E  P R O P O S A L  S U B M I S S I O N  P R O C E S S

‣ Proposers craft their PDFs (scientific justification and description of 
observations) to be anonymous. 

• Exclude names and affiliations of the proposing team, including in 
figures and references to personal websites.  

• Do not claim ownership of past work, e.g., “my successful HST program 
(GO-######)…” or “Our analysis shown in Strolger et al. 2012…”  

• Rather, cite references in passive third person, e.g., “The HST program 
GO-##### did…”, or “Analysis shown by Strolger et al. 2012…”. This 
includes references to proprietary data and software. 

• Do describe the work proposed, e.g., “We propose to do the 
following…” or “We will measure the effects of…”

Proposers can provide reviewers with all the relevant information



Reviewers consider proposals solely on the scientific merit of what’s proposed 
• Proposers exclude names and affiliations in their proposals, including in figures, 

website references, etc. 
• Reviewers do not spend time attempting to identify the proposers or the teams. In 

discussion leading up to the scientific ranking, do not make guesses on identities, 
insinuate the likely identities, or instigate discussion on team’s experience. 

24

Levelers are present to insure the discussion focuses on scientific 
merits of the proposals 
Team expertise and background are evaluated after the proposal 
rankings, and are not used to re-rank.

The dual-anonymous peer review for Hubble Space Telescope



Results & wide adoption 
the immediate and future impacts



Impact of the Dual-Anonymous Review: Decreasing the Gap in Gender Bias
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Impact of the Dual-Anonymous Review: Enticing New Proposers
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A  N E W  D I R E C T I O N  I N  R E S O U R C E  A L L O C AT I O N



W I D E - A D O P T I O N

‣ Science Mission Directorate, Astrophysics Division 

‣ All time for space astronomy missions 

‣ All grant funding 

‣ U.S. astronomical observatories  

‣ European Southern Observatory facilities 

‣ Inquiries from: 

‣ Particle physics centers (SLAC, etc.) 

‣ Funding agencies (NSF, Australian Nat.’l govt.)

“Dual anonymous reviews are becoming the standard 
for proposal and grant reviews in astronomy… “



What’s Next?
How can we further reduce bias?



M A C H I N E  L E A R N I N G  A D D R E S S E S  F L A W S  I N  P R O P O S A L  M A N A G E M E N T

‣ Narrow panel recruitment: selections begin about 6 months in advance, 
to get early commitments. Database of potential panelists (& word of 
mouth) is very HST-Centric,  

‣ Time consuming proposal matching: significant human effort to assign 
proposals to potential reviewers based on expressed areas of 
expertise, weighing potential conflicts of interest. 

‣ Machine learning provides a way to expand pools of reviewers, and 
match proposals to appropriate reviewers, efficiently.

Ghosts 
in the  

machine!



‣ PACMan takes a list of 
people and determines 
how appropriate they 
would be as reviewers 
on given proposals, 
based on 10-years of 
refereed papers 

‣ Greatly expands pool of 
potential reviewers, and 
reduces ‘Hubble 
insiders’.

H O W  T O  TA K E  A C T I O N :  E VA L U AT E  Y O U R  E N V I R O N M E N T  



PA C M A N  2 0 2 0  I N  P R O D U C T I O N  F O R  C Y C L E  2 9  A N D  C Y C L E  1 !

‣ Using ADS “Bumblebee” API (w/ ORCiDs) for improved author 
matching, abstract selections 

‣ Adopting SpaCy NLPS (w/ deep learning) to move past destructive 
tokenization, and improvement on mixed-method naive bayesian.  

ADS
PredictionText cleaning & 

Preprocessing 

Proposal Repo

Training/
Test

Stemming

Bayesian classifier

Natural Language Classifier



P R O P O S A L  C AT E G O R I Z AT I O N :  M I X E D  M E T H O D  N A I V E  B AY E S I A N  C L A S S I F I E R

Same method for reviewer classification too!



P R O P O S A L  R E V I E W E R  M AT C H I N G :  C O S I N E  S I M I L A R I T I E S

<latexit sha1_base64="BcycvU82FQvR+BF0ihxC7FRrJy4="></latexit>

sim(A,B) = cos(✓) =
A ·B
|A||B|

Doc A: I like NLP. I enjoy deep learning.  
Doc B: I like math. I could learn NLP 

<latexit sha1_base64="iocVOAMrRYo/ye1FTOg/j62Zdwo="></latexit>

A =
⇣ I like enjoy deep learning NLP math could

2 1 1 1 1 1 0 0
⌘

<latexit sha1_base64="QwdrApf1PVH07qlPEd/di6ynXPY="></latexit>

B =
⇣ I like enjoy deep learning NLP math could

2 1 0 0 1 1 1 1
⌘



P R O P O S A L  R E V I E W E R  M AT C H I N G :  C O S I N E  S I M I L A R I T I E S

Doc A: I like NLP. I enjoy deep learning.  
Doc B: I like math. I could learn NLP 

<latexit sha1_base64="iocVOAMrRYo/ye1FTOg/j62Zdwo="></latexit>

A =
⇣ I like enjoy deep learning NLP math could

2 1 1 1 1 1 0 0
⌘

<latexit sha1_base64="QwdrApf1PVH07qlPEd/di6ynXPY="></latexit>

B =
⇣ I like enjoy deep learning NLP math could

2 1 0 0 1 1 1 1
⌘ Cosine Similarities (Sc) between proposals and 

reviewer bibliographies. 



• Identifying close collaborators: tool uses ADS to identify co-authors for 
each proposal PI. 

• Determining duplicate submissions: uses the method of Citron & 
Ginsparg ’14 for identifying corpora fingerprints text, using winnowed k-
grams. Identifies resubmissions.

A D D I T I O N A L  A D M I N I S T R AT I V E  T O O L S

We are using PACMan now in STScI reviews.  

NASA SMD is very interested in using PACMan in FY23!



• dual anonymous example of bold leadership 

• worked well for our process— evaluate you own environment for ways of 
reducing bias

S U M M A R Y

We are using PACMan now in STScI reviews.  

NASA SMD is very interested in using PACMan in FY23!



P E E R  R E V I E W  U N D E R  R E V I E W

Many aspects of modern peer review have not changed from its inception in the 18th century despite drastic 
changes in the scientific community. Specifically, contrary to the early days of peer review, it has become a 
significant challenge to identify experts that can effectively review the more and more specialized fields of science. 
The problem is exacerbated by the ever-rising number of researchers (having grown by 15% between 2014 and 
2018 according to a UNESCO report) also seen through the staggering increase of publications and proposals 
(doubling every 14 years in astronomy). Some say that peer review has not adequately innovated as technology has 
advanced and the dissemination of publications has surged, creating a space for stagnant and biased reviews. In 
this workshop, we want to bring together experts from a large number of facilities (ESO, ESA, ALMA, Space 
Telescope, NASA, NOIRLab) to discuss the state of peer review and the ways forward for a digital and 
interconnected science community.


peer_review_conf@eso.org

https://www.eso.org/sci/meetings/2023/PRUR.html

mailto:peer_review_conf@eso.org
https://www.eso.org/sci/meetings/2023/PRUR.html

