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Are you happy with the way that peer 
review is currently implemented?
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Beginnings of scholarly publishing
• Founding of learned societies 

• Compagnie du Gai Sçavoir, 1323

• Royal Society of London, 1660

• Movable-type printing press invented

• Johannes Gutenberg, 1440

• Publishing of scholarly journals

• Begun in the 1600’s; expanded greatly in 1800’s

• Journal des Sçavans (January 1665)

• Philosophical Transactions of the Royal Society (March 1665)

• Published Bulletins, Proceedings, Transactions



Decision methods and reviewing

• Beginning (1660): a single editor solicited and selected papers

• Philosophical Transactions of the Royal Society: Henry Oldenburg

• Team of editors (early-to-mid 1800’s)

• Additional expertise

• Voting on what to publish

• Began to seek reports of referees

• Sharing referee suggestions with authors, guiding author response

• George Gabriel Stokes, secretary of the Royal Society, 1854–85



Peer Review: Not as old as you might think
• Oxford English Dictionary
• “a form of review of competence 

by others in the same occupation”

• first used in 1967

• What does it mean?
• Modern connotation: proof beyond reasonable doubt

• Began to be used by grant-making bodies (1970’s)

• Historians of scholarly publishing ask:
• Is peer review up to the challenges of the online age?

• Not a sacred cow, but the currently dominant practice in a long and varied history of 
reviewing practices

[Fyfe 2015, 2017]



Paper-based scholarly publishing (1960’s–90’s)
• Conduct a research project 
• Write code, evaluate, perhaps empirical experiment with human subjects, etc.

• Write paper

• Mail 4+ copies to conference (journal)
• Graphics or photos? Glue color photos onto pages

• Late-night run to FedEx

• Conference mails reviewers, reviewers mail conference, 
conference mails author

• Revisions, copyediting, proofing by mail

• Journal typesets issue; prints; mails to subscribers and libraries

• Scholar: receive issue in the mail. Otherwise, visit library.
e.g., [Nosek 2024]
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Consequences of paper-based publishing
• Publisher played useful role
• Manage peer review

• Print and distribute proceedings / journal

• Peer review only happens when research is complete

• Only paper is reviewed
• Not research plan, motivation, code, data, materials, statistical analysis, etc.

• Only reviewed by a few people, somewhat selected at random

• Review results in binary decision: accept (maybe with edits) or reject

• Review and decision process is opaque and unknowable

• Decision is permanent and unrevisable

• Decision often based on unknowable facts
• Whether or not the research should have been conducted in the first place

• Importance or impact of research, as seen 5+ / 10+ years in the future
e.g., [Nosek 2024]



Cannot update archived paper
• JL Gabbard, DG Mehra, and JE Swan II. Effects of AR Display Context Switching and Focal Distance Switching on Human 

Performance. IEEE Transactions on Visualization and Computer Graphics, 25(6):2228–2241, May 2018. 
DOI: 10.1109/TVCG.2018.2832633.

Digital Library Version: 
https://ieeexplore.ieee.org/document/8353823

Author Version on Website: 
https://ed-swan.github.io/index.html

https://ieeexplore.ieee.org/document/8353823
https://ed-swan.github.io/index.html


Paper-based 
publishing 

Evaluation of 
research and 
scholarship

Resulting author 
reward system

Impact on research 
enterprise

• Physical printed 
papers

• Only the paper

• Semi-random 
reviewers; 
uncertain 
knowledge

• Binary decision

• Decision process 
opaque and 
unknowable

• Permanent and 
unrevisable

• Novel results

• Positive, tidy 
results

• Statistically 
significant results

• Minimal results 
(more papers)

• Minimal motivation 
to share data, 
materials, code, 
etc.

• Replication crisis; low 
research credibility

• Little motivation to 
correct mistakes or 
update results

• Reward systems 
unreliable, invalid

• Career advancement 
based on paper and 
citation counts

• Predatory journals, 
paper mills, research 
fraud

e.g., [Nosek 2024]



But, now it is digital! Why does scholarly reviewing 
and publishing still have these problems?
• Risk and uncertainty

• Inertia; system justification

• Publisher business models
• Important inputs provided for free: articles, peer reviews

• Publishers no longer print physical proceedings → run digital libraries

• Inelastic demand for articles

• 40% margins → serials crisis

• However, much energy devoted to developing alternative 
reviewing and publishing models
• Open Access

• Shadow Libraries (Pirate Libraries)

• Open Science
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Our implementation of decision and peer review (VR 2025)
• Stage 1: Paper receives primary and secondary reviewer from IPC
• Desk rejections: not anonymized, not formatted, out of scope, lacking IRB for human subject studies

• Early rejections: 
• Secondary reviewer performs full review

• If low score, primary performs full review, and if consensus early rejection

• Stage 2: Primary and secondary recruit two external reviewers
• External reviews + secondary review = 3 reviews + scores

• Primary leads online discussion ➔ (1) conditional accept as paper [don’t decide TVCG / Conference], 
(2) major revision, (3) conditional accept as poster, (4) reject, (5) no consensus

• Stage 3: Supercommittee discussion of papers 
• Live meetings ➔ (1) recommended for conditional acceptance, (2) poster, (3) reject, 

(4) not recommended but high reviewer scores

• Authors in category 4 given opportunity to rebut

• Final decision, including TVCG / Conference

• Stage 4: Minor revision cycle, overseen by primary
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Reviews completed independently
• VR conference reviews influence each other
• Discussion phase, reviewers can alter their score

• Reviews are initially written independently, but can be circumvented

• Alternative method: reviews completed and scored independently

• Hidden Brain interview with Daniel Kahneman (2021) ➔
if human judgements independent, even if noisy, 
average judgement less biased than any single judgement

• Example journal: Transactions on Visualization and Computer Graphics
• Solicit 3 external reviews

• If the 3 reviews agree: 

• If positive, accept (or minor revision)

• If negative, reject

• If 2 reviewers agree, and 1 disagrees:

• If majority positive, accept (or major or minor revision)

• If majority negative, reject (or possibly major revision)

• This method implicitly averages the reviews

[Hidden Brain 2021; 
Kahneman et al. 2021; 

Surowiecki 2005]



Single- vs double-blind reviewing
• VR conference reviews double-blind

• Advantage: reduction in reviewer bias

• Disadvantages: 

• Time-consuming and difficult to properly anonymize a paper

• If not properly anonymized, implied moral failing

• If non-archival previous publication (poster abstract, thesis, arXiv, etc.), anonymity difficult

• Motivated reviewers can almost always break anonymity

• Particularly difficult for series of replicate + extend empirical studies

• Most journals are single-blind

• Hybrid approach: Transactions on Visualization and Computer Graphics

• Single-blind is default, but double-blind submission is possible



Non-anonymous 
reviewers



Public reviews

Anonymous reviews and author responses are given 
as supplemental material



Public, signed 
reviews
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Open Access
• Articles require no fee or 

subscription to read

• Authors pay fee to publish

• Except for Diamond / Green OA, free 
to publish and read

• Obvious moral hazard

• Predatory journals solicit articles for 
publication fee, but don’t provide 
quality such as careful reviewing

• Open Access most widespread 
Open Science principle



PLOS ONE
• Peer-reviewed open access mega journal

• Authors pay article fee; free for readers 
(Gold OA)

• Papers can be any length, full color 
throughout, contain supplementary 
materials and multimedia

• New reviewing concepts:

• Perceived importance of paper is not criterion 
for acceptance or rejection

• Rigor of experiments and data analysis is 
criterion for acceptance

• Importance ascertained after publication, 
through citation, debate, and comment
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Motivation: preregistered empirical plans
• Before collecting empirical data, create detailed, written plan
• Hypothesis, methods, analysis

• Removes possibility of p-hacking
• Only significant (p ≤ 0.05) results analyzed

• Only significant (p ≤ 0.05) results published

• Only significant (p ≤ 0.05) results reported

• P-hacking results in irreproducible research
• Original studies: p-hacking likely

• Replicated studies: all results reported, no p-hacking

• Best practice: publicly preregister the plan
• Center for Open Science (https://www.cos.io/)

[Open Science Collaboration 2015, 2012]

Reproducibility Project: Psychology
p ≤ 0.05 all 100 original studies
p ≤ 0.05 for 36 replications

https://www.cos.io/


What if pre-registered plans are peer reviewed?

• If pre-registered plans are peer reviewed (Stage 1), then:
• Reviewers agree that, regardless of outcome, the empirical study should be conducted

• Stage 1 reviews change reviewing context of final paper (Stage 2) 

• Because results at Stage 1 not yet known ➔
bias against reporting negative results eliminated

• Therefore, author incentives change: 
producing publishable story ➔ producing accurate story

[https://www.cos.io/initiatives/registered-reports]

https://www.cos.io/initiatives/registered-reports


peer
review

peer
review

Generalize Idea: Lifecycle Journal

[https://lifecyclejournal.org/]

begin publication
process

automated
evaluation 

automated
evaluation 

declare
version of record

https://lifecyclejournal.org/


Reviewing and evaluation services
human peer review

[https://lifecyclejournal.org/evaluation-services/]

AI / automated review

https://lifecyclejournal.org/evaluation-services/


Shared evolutionary origins of nectarines, sauerkraut and Mr. Bean.
Smith, Smyth, and Smythe

Peer reviewed. Lifecycle Journal. Version 1, 1 May 2023; Version 4, 10 June 2024. DOI: lj0001232.v4

Experiment 1 preregistration

Experiment 1 materials 

Experiment 1 data

Experiment 2 data

Paper

Abstract
In this paper, we delve into the multifaceted interplay between quantum phenomena and cognitive dynamics, elucidating the 

intricate connections that underpin their complex relationship. Through a synthesis of theoretical frameworks and empirical 

evidence, we endeavor to unravel the enigmatic synergies between these seemingly disparate domains. Employing a multidisciplinary 

approach, we traverse the landscape of quantum mechanics and cognitive science, traversing the realms of uncertainty and 

cognition. Our exploratory analysis navigates the subtleties of entanglement and perception, probing the boundaries of conventional 

understanding. By weaving together threads of quantum entanglement and cognitive processes, we illuminate novel perspectives 

that challenge traditional paradigms. Through this synthesis, we aspire to catalyze further inquiry into the profound intersections of 

quantum phenomena and cognitive dynamics, fostering a deeper appreciation for the inherent complexity of the universe and the

mind.

Recommended by three reviewers. [Read more] 2, 4 1 August 2024

Aggregate score = 75% likely to replicate. [Read more] 2 12 October 2023

Found 2 minor errors, 1 major error. [Read more] 1 5 May 2023

Found 3 of 4 data sets shared. [Read more] 1 4 May 2023

Service Summary of most recent evaluation Version Most recent Evaluated

[Nosek 2024]

https://orcid.org/


Lifecycle journal papers
• When is a paper finished?
• Author assigns a version to be a Version of Record (can still update later)

• All versions available

• Isn’t this more work than current writing and publishing methods?
• Perhaps, perhaps not. 

• If rigor of the work is increased ➔ authors find effort more rewarding

• If rigor of the work is increased ➔ authors have increased reputational rewards

• How is it cited?

• Smith, J. A., Smyth, K. B., & Smythe, L. C. (2024). Shared evolutionary origins of nectarines, 
sauerkraut and Mr. Bean. Lifecycle Journal. DOI: lj0001232.v4

• Recommended by Peer Community In: Registered Reports

• Reproduced by Institute for Replication

• Analysis rated correct by Statcheck
e.g., [Nosek 2024]

https://doi.org
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• All research 
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• Credible results

• All results, both 
exploratory and 
confirmatory

• All results, 
significant or not

• Reward moves 
from publication to 
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• Motivation to share 
all materials

• All research 
products
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• Revisable
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research credibility
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correct mistakes or 
update results

• Reward systems 
unreliable, invalid

• Career advancement 
based on paper and 
citation counts

• Predatory journals, 
paper mills, research 
fraud



• Improved replication 
and credibility

• Research is self-
corrective

• Reward systems 
tested and improved

• Career advancement 
based on credible 
research

• Inconvenient for 
fraudulent services

• Credible results

• All results, both 
exploratory and 
confirmatory

• All results, 
significant or not

• Reward moves 
from publication to 
evaluation

• Motivation to share 
all materials

• All research 
products

• Open conversation 
with known 
reviewers

• Multiple 
assessments and 
cycles of review

• Decision process 
open and public

• Revisable

• Digital papers

• Reviews and 
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Why did you get into science and technology?
• Think back…what inspired you?

• Was it: 

• Applying for grants?

• Fighting to get papers published in high 
impact-factor outlets?

• Fighting for a big h-index?

• Scholarly communication practices ➔
scholarly rewards

• Current practices misaligned with how 
knowledge actually produced

• Knowledge production is a social 
process that supports the dynamic 
exchange of:

• Ideas

• Evidence

• Explanations

• Identification of flaws

• Exploration of alternatives

• Reasons for optimism:

• There is an energetic scholarly community 
working to improve current practices

• Potential of digital review and publishing to 
improve the process is not yet fully realized 

e.g., [Nosek, 2024]
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