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American Association for the Advancement of Science   
 Founded in 1848 
 Non-profit membership society 
 World's largest general-science society 
 Serves 10 million individuals through primary membership 
 and affiliations with ~260 scientific societies and academies 
 Mission: “to advance science and serve society” 
  publication of Science journals annual meetings 
  public outreach international scientific 
cooperation   policy advocacy educational programs
  
  press relations public understanding 



 Science 
 Editor-in-Chief, Marcia McNutt 
 Founded in 1880 
 seed money from Thomas 
Edison  
  

research, news, commentary 
readership > 1 million  
35-40% corresponding authors non-U.S. 



Science Signaling, 2008 Science Translational 
Medicine, 2009 

 



Science Advances, 2015 
Open access 
Digital only 

 
 



The science publishing landscape 
>16,000 journals (Thomson Reuters) 
Specialist disciplinary research 
Review journals 
General multidisciplinary research 
Hybrid research/news/commentary 

 



Data increase 
Reader/user habits 
Online possibilities 
Social media/blogs etc 
Open access 
Copyright 

Changing landscape of science 
journal/research publishing 



Science’s Mission Statement 

 Science seeks to publish those papers 
that are most influential in their fields 
and that will significantly advance 
scientific understanding.  Selected 
papers should present novel and 
broadly important data, syntheses, or 
concepts. They should merit the 
recognition by the scientific community 
and general public provided by 
publication in Science, beyond that 
provided by specialty journals. 
 



Peer Review  
- maintain standards 
- improve scientific papers 
- shared societal responsibility among 
researchers, reviewers, and publishers   
- fundamental to integrity and 
accountability of science 



Peer review in Science: Editorials 
 
 



Peer review in Science: Commentary 
 
 



Peer review in Science: News 
 
 



Peer review in Science: Research 
 
 



Peer review in Science: Special Issues 
 
 



 
 

The review process:  
who is involved? 
 
Internal 
 Staff Editors 
 
External 
 Board of Reviewing Editors
 Referees 
 



30 professional editors 
PhD and post-doctoral experience 

Maintain connections with field 



Board of Reviewing Editors (BoRE) 
196 members 
56% US, 36% Europe, 5% Asia 
65% bio, 26% physical, 9% social/behavioral 



Board of Reviewing Editors (BoRE) 
48 hour feedback 
Are scope, focus and results appropriate for Science 
versus more specialized journal?  
Suggest referees 
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2013 Manuscript Overview 
Total manuscripts: 12163 
 Per editor: 400-500 
 To BoRE: 72% 
 To review:  19% 
 Published:   6% 
Average time to complete review: 
 round 1: 25 days 
 round 2: 10 days 
Submission to post-review decision: 49 days 
Submission to accept: 99 days 

 



•  Editors’ experience 
 

•  Board suggestions 
 

•  Database records 
 
•  Web/literature searches 
 
•  Suggested/excluded lists from authors 
 
•  Variety of experience levels, backgrounds, institutions, nationalities 

 
 



•  Give a brief synopsis of the paper 
 

•  Analyse the quality of the experiments/observations 
 
•  Analyse the validity of the analysis/interpretation 
 
•  Distinguish from related publications or prior work 
 
•  Discuss the paper’s significance and likely impact 
 
 



to rate the manuscript 
 Excellent & Exciting 
 Above Average 
 Too Specialized 
 Mediocre/Poor  
 
to recommend whether the submission should be  
 published without delay 
 published after minor revision 
 re-reviewed after revision 
 rejected  
 
referees are given opportunity to provide confidential comments to editor 
 
 
 

 



 
 

Friends (or rivals) 
 
Co-workers, collaborators, mentor/student 
 
Financial and consulting affiliations 
 
Intellectual loyalty to or against the theories 

 



Respect confidentiality/anonymity  
do not distribute the manuscript  
do not use the knowledge 
you gain from the manuscript 

 
Respond promptly  
 within two weeks 
  
Refrain from emotional bias  
 respect the author’s independence 



Peer reviewer responsibilities toward authors include: 
 
Provide written, unbiased feedback  
 in a timely manner  
 on scholarly merits and scientific value of work  
 document basis for opinion 
 
Strength of writing 
 clear, concise, and relevant  
 composition, scientific accuracy, originality, interest to readers 
 
Avoid personal comments or criticism 
 
Maintain confidentiality of the review process 
 no sharing 
 no discussing with third parties 
 no disclosing the information in the reviewed paper 

(Council of Science Editors 2009) 



Peer reviewer responsibilities toward editors include (1): 
 
• Notifying the editor immediately if unable to review in a timely manner and 

providing the names of potential other reviewers 
 

• Complying with the editor’s written instructions on the journal’s expectations for 
the scope, content, and quality of the submitted work 
 

• Providing a thoughtful, fair, constructive, and informative critique of the submitted 
work 
 

• Determining scientific merit, originality, and scope of the work; indicating ways to 
improve it; and recommending acceptance or rejection using whatever rating 
scale the editor deems most useful 

(Council of Science Editors 2009) 



Peer reviewer responsibilities toward editors include (2): 
 

 
• Noting any ethical concerns, such as any violation of accepted norms of ethical 

treatment of animal or human subjects or substantial similarity between the 
reviewed manuscript and any published paper or any manuscript concurrently 
submitted to another journal 
 

• Alerting the editor about any potential personal or financial conflict of interest and 
declining to review when a possibility of a conflict exists 
 

• Refraining from direct author contact without the editor’s permission. 
 

(Council of Science Editors 2009) 



The ideal referee:  
• Good judgment 
• Fully familiar with the relevant literature 
• Reasonable expectations 
• High standards 
• A broad point of view 
• Technical expertise in the discipline 
• Willingness to learn from the author 
• Ability to explain reasons for recommendations 

 



Until recently, 2 was the norm 
Now increasingly 3 or more, because: 
 More interdisciplinary papers 
 More Supplemental Material 
 Referee disagreement 
 Incomplete review 

 
(and we may need to approach 5-10 to find 3) 
 



 How many rounds of review? 

Decision to reject usually takes one round of 
review. 
 
Revised papers are often sent to referees again, 
especially if they incorporate new data or the 
referees have asked to see again. 
 
 
 
 

 



   
 
 

 
 

•   Quality of research 
•   Scope 
•   Interest 
•   Novelty 

Main principles  of 
selection 

 



  

More than incremental? 

•   Answer to a longstanding question 
 

•   Significant leap forward 
 

•   Different way of thinking 
 

•   Important application 



   Common reasons for rejecting a 
manuscript 

 

Too small an advance 
 
Narrower interest/ belongs in specialized 
journal 
 
Not convincing, interpretations poorly 
supported 
 
Results not well interpreted, poor context 



 Referees can differ: 
In-house editorial consultation/decision 
 
Consultation with Editorial Board 
 
Seek additional referee(s) 
 
Consultation with author 
 



 Authors can appeal: 

Allowed if clear that reject decision was based 
on substantial referee/error, or substantial new 
information brought to the table 
 



 Post-publication 

Letters 
 
Technical Comments 
 
Online comments 
 



Recent/ongoing changes in practice at 
Science 

 
•All co-authors notified upon manuscript submission, to check 
authorship.  
•Detailed authorship and conflict-of-interest disclosure before 
acceptance by all authors. 
•Senior author must answer question: “I have personally checked all the 
original data that was generated by my lab or group.” 
•Restrictions on data/materials access minimized. 
•No unpublished data allowed. All references/data must be available at 
the time of publication. 
 



Recent/ongoing changes in practice at 
Science 

 
Statistical Board of Reviewing Editors  
Reproducibility 
Cross Review 

 
 



Statistical Board of Reviewing Editors 
“… with much help from the American Statistical Association, 
Science has established, effective 1 July 2014, a Statistical 
Board of Reviewing Editors (SBoRE), consisting of experts 
in various aspects of statistics and data analysis, to provide 
better oversight of the interpretation of observational data.” 



Reproducibility 
“For preclinical studies (one of the targets of recent concern), 
we will be adopting recommendations of the U.S. National 
Institute of Neurological Disorders and Stroke (NINDS) for 
increasing transparency. Authors will indicate whether there 
was a pre-experimental plan for data handling (such as how 
to deal with outliers), whether they conducted a sample size 
estimation to ensure a sufficient signal-to-noise ratio, 
whether samples were treated randomly, and whether the 
experimenter was blind to the conduct of the experiment.” 



 
With the goal of increasing the transparency and efficiency of the 
review process, Science initiated an experiment to look at the effect of 
cross-review. 
 
 1 - all first round reviews received 
 2 - blinded reviews made available to all reviewers 
 3 - 48 hours to make any additional comments.  

 

Cross Review 
 



Editor Evaluation 
  
 adding unnecessary time in 28% of cases  
 neutral in 29% of cases  
 helpful in 43 % of cases 

 
 unnecessary mainly when the decision was clear 
  
 helpful effect was seen mainly in an increase in confidence in the 
 decision, rather than skewing the decision pattern 
  

Cross Review 
 



Reviewer Evaluation (n=164) (on a scale of 1=low through 5=high) 
 
62% rated 4 or 5 the positive impact cross-review has on 
effectiveness of review process in general 
 
63% rated 4 or 5 the positive impact cross-review has on fairness of 
review process 
 
66% rated 4 or 5 the extent to which they found the other reviewer 
comments informative 
 
39% said reviewer comments somewhat changed their overall 
judgment of manuscript and 61% said it did not change judgment at all 
 
81% wanted cross-review to be a routine practice at Science   

Cross Review 
 



Lessons learned: 
 

Provided additional support for editor decisions and gave some 
help in guiding the revision process 
 
Provided some help in cases of split reviews 
 
Was not useful in  submissions with clear accept/reject decisions 
 
Will promote transparency in Science’s review process, which is 
valued by the scientific community 
 
Could help in educating reviewers and in enhancing reviewer 
accountability 

Cross Review 
 



2013 Accepted Author Survey 
 

How pleased were you with the overall peer-review and 
editing process on your recent Science paper? (n=436) 
 
Not pleased    1.6% 
    0.7%  
Somewhat pleased   8.5% 
    39.4% 
Extremely pleased  49.8% 
 



2013 Accepted Author Survey 
 

To what extent did the reviewer comments improve the 
quality of your paper? (n=436) 
 
No improvement   1.1%  
    3.2%  
Marginal improvement  19.3%  
    51.1%  
Significant improvement 25.2%  
 



2013 Accepted Author Survey 
 

Did your editor provide guidance necessary to interpret 
and respond to the reviewers’ recommendations? (n=436) 
 
Yes   64.4%  
Somewhat  25.9%  
No   9.6%  
 



2013 Accepted Author Survey 
 

How did Science’s handling of your paper compare to other journals in 
which you have published in the past 2 years? (n=436) 
 
  Very   About   Very 
  Unfavorably  the same  Favorably 
Speed of 2.8%  9.4%  23.2%  23.6%  40.1% 
handling   

 
Thoroughness 0.9%  2.3% 25.9%  34.2% 35.6% 
of reviews 

 
Quality of 1.6%   1.9% 10.4%  26.6% 58.6% 
Editorial guidance  



 Despite pitfalls of the peer review 
system, Science maintains (in 
common with other scientific 
journals) that it will remain the 
primary means of validating 
research for publication. Recognition 
of the potential pitfalls is the key to  
ensuring that the system works well, 
and that errors and poor scientific 
practices are minimized. 



This marks  the end of the formal presentation on 
Science policy and practice 

 
The  slides  that  follow do not reflect any position of 

Science, but instead were offered by Brad Wible 
as topics related  to scientific communication 
that  he found  personally interesting and which 
might be  useful to the PEERE group. 
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