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Conclusion:  is Science…

• Just opinion?

• Fiction?

• Reality?

Now here’s why…

No—unless it’s in the genre 
“science fiction”

Yes

No—not unless explicitly 
stated
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Chemistry as Exemplar of Science 
Information (more broadly STEM*)
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1960s → today
* STEM  = Science, Technology, Engineering and Medicine PLUS Mathematics



Sources of Science* Information
• Magazines
✓ Popular Science

✓ Scientific American

✓ Science (aka Science Magazine)

✓ Chemical & Engineering News

• Books
✓ textbooks

✓ science monographs

✓ handbooks
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* In this presentation “science” and STEM will be used interchangeably
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Magazine
and

Journal
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Everhardus Jacobus 
Ariëns, M.D., Ph.D.
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1323 pp.
$227
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1624 pp
~$200

1st Edition
1914

Also available electronically see  Active hypertext link

https://hbcp.chemnetbase.com/faces/contents/ContentsSearch.xhtml


Sources of Science Information (cont.)

• Abstracts and indexes

✓ Biological Abstracts

✓ BIOSIS

✓ Chemical Abstracts Service*

✓ Index Medicus/Medline

✓ PubMed
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* A division of the American Chemical Society



Chemical Abstracts Service*

• Approximately 1,400 employees

• Covers ~8,000 journals plus technical reports, 
dissertations and conference proceedings

• Patents from 27 countries and two 
international organizations

• In 50 languages

• For more information see 
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* Established in 1907

https://www.cas.org/
https://www.cas.org/support/documentation/references/corejournals


Sources of Science Information (cont.)

• Patents

✓ international in scope

✓ primarily legal documents
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_________

https://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=3,668,226.PN.&OS=PN/3,668,226&RS=PN/3,668,226


Sources of Science Information (cont.)

• Conferences and congresses

• Internal seminars

• Information exchange between 
individuals
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https://www.acs.org/content/acs/en/meetings/acs-meetings/about/future-meetings.html


Science Journals—the Primary Source

• The established record of science

• Contain articles written by active scientists (not 
journalists)

• First science journal published in 1665
✓ Journal des sçavans

✓ Philosophical Transactions of the Royal Society

• Peer reviewed
• For more information see 
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https://www.sciencealert.com/science-journal
https://en.wikipedia.org/wiki/Scientific_journal
https://www.visionlearning.com/en/library/Process-of-Science/49/Understanding-Scientific-Journals-and-Articles/158
https://www.omicsonline.org/science-journals.php
https://blogs.scientificamerican.com/information-culture/the-mostly-true-origins-of-the-scientific-journal/
https://en.wikipedia.org/wiki/Philosophical_Transactions_of_the_Royal_Society
https://en.wikipedia.org/wiki/Journal_des_sçavans


Who Publishes Science Information?

• Commercial publishers (~90-95% of chemistry)

✓ Elsevier

✓ John Wiley

✓ Springer/Macmillian

• Not-for-profit publishers (~5-10% of chemistry)

✓ American Chemical Society

✓ Gesellschaft Deutscher Chemiker

✓ Royal Society of Chemistry

• For lists of science journals see 
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https://en.wikipedia.org/wiki/List_of_scientific_journals
https://en.wikipedia.org/wiki/List_of_chemistry_journals
http://www.sciencepublishinggroup.com/journal/journallist
https://www.elsevier.com/
https://www.springer.com/gp
https://www.wiley.com/en-us
https://us.macmillan.com/publishers/
https://www.gdch.de/home.html
https://www.gdch.de/
https://www.rsc.org/
https://www.acs.org/content/acs/en.html
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Are some science journals
more prestigious than others?

https://en.wikipedia.org/wiki/Journal_ranking
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Prestigious Car Brands
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Prestigious Clothing Brands
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Prestigious Watch Brands
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Prestigious Medical Journals
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Top 15 Chemistry Journals

See also

https://countryofpapers.com/search-journals/top-15-journals-chemistry-miscellaneous
https://www.scimagojr.com/journalrank.php?category=1601
https://www.scijournal.org/articles/top-chemistry-sciences-journals
https://blog.typeset.io/top-10-international-chemistry-journals-a-template-guide-a452b923a885
https://countryofpapers.com/search-journals/top-15-journals-chemistry-miscellaneous
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75 ACS Journals
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1879

75 ACS Journals
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Science & Engineering—Published Papers*

* From the National Science Foundation

45% growth

https://ncses.nsf.gov/pubs/nsb20206/publication-output-by-region-country-or-economy
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So… How Does Science Get Published?
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2017
Edition

1st Edition
1906



27

2006
Edition



28

➔

➔

(ACS Style Guide)
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➔

➔

➔

(ACS Style Guide)
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2019
Edition
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It’s all Greek
Japanese to me!

(ACS Style Guide)



Manuscript Submission Process

• Manuscripts are written when something 
new or important to report*

• Authors select appropriate and most 
prestigious  journal

• Manuscript is to be submitted to only 
one journal at a time
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* Publish or Perish!!



Manuscript Review

• Manuscript read by editor-in-chief or 
associate editor*

• Editor accepts for consideration or 
rejects outright

• Editor selects 2-6 reviewers**
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** Reviewers are not identified to authors

* JACS has 30 editors

https://pubs.acs.org/page/jacsat/editors.html


Manuscript Review: Peer Reviewers

• Practicing scientists with expertise in the 
field relevant to the manuscript

• Reviewers carefully scrutinize manuscripts

• Reviewers comment on:

✓ deficiencies in the science

✓ correct minor errors and style

✓ suggestion further work if needed
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Peer Reviewers (cont.)

• Reviewers report to editor to conditionally 
accept or reject

• Editor communicates with the author
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Communication Cycle

• Reviewer ↔ Editor ↔ Author

• If manuscript to be published everyone is 
to be satisfied (usually)… 

✓ editor

✓ reviewers

✓ author

• Journal editor makes the final decision 
whether to publish
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Work of 
production
editor

Communicated
to
author 



What Does a Published Article Look Like?

• Sample article:  J. Med. Chem 2021, 64, 
16425-16449

• Note:  Article is 25 pages in length

• Note:  Over 16,000 pages published in 
this journal as of October 29, 2021
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Journal name ➔

Article title ➔

Authors ➔

Abstract ➔

Introduction➔

Citation ➔

Crucial dates
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 Results section
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Several pages
like this…
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 Conclusions…
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 The details
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Several pages
like this…
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More information➔

the authors

 Acknowledgements
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Dedication ➔

Abbreviations ➔

References ➔

Science is built upon the work of
contemporaneous and earlier
generations of investigators

“Tower of Truth”
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Science information undergoes rigorous scrutiny 



Is Any Incorrect Information Published?

• Yes

• Linus Pauling and Robert B. Corey “A 
Proposed Structure of the Nucleic Acids”

✓ National Academy of Sciences 39, (1953): 
84-97

• See also
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However…

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1063734/pdf/pnas01587-0028.pdf
https://embryo.asu.edu/pages/proposed-structure-nucleic-acids-1953-linus-pauling-and-robert-brainard-corey
http://scarc.library.oregonstate.edu/coll/pauling/dna/
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____

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1063734/pdf/pnas01587-0028.pdf
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Sorry Linus…
It’s wrong!

Nobel Prize
in Chemistry
1954

Nobel Peace 
Prize 1962

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1063734/pdf/pnas01587-0028.pdf


The Correct Structure of DNA

• Four months later (April 25, 1953)…

• J. D. Watson and F. H. C. Crick, Nature
171, (1953), 737-738
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http://dosequis.colorado.edu/Courses/MethodsLogic/papers/WatsonCrick1953.pdf
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➔

__________ _____

Page 1 of 2

 note

______

http://dosequis.colorado.edu/Courses/MethodsLogic/papers/WatsonCrick1953.pdf
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 About this photo

Page 2 of 2

{



Rosalind Franklin’s X-ray diffraction of DNA

Photo #51
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 paperclip

https://en.wikipedia.org/wiki/Photo_51
https://www.bbc.com/news/health-18041884
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Rosalind Franklin

1920-1958

Age 25

Ph.D. Cambridge University

(physical chemistry)

100 “Women of the Year issue”

https://time.com/5793551/rosalind-franklin-100-women-of-the-year/
https://info.umkc.edu/unews/celebrating-women-in-stem-dr-rosalind-franklin/
https://en.wikipedia.org/wiki/Rosalind_Franklin
https://www.biography.com/scientist/rosalind-franklin
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https://www.nobelprize.org/prizes/medicine/1962/summary/
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Cold Fusion


(Nuclear)
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Nuclear Fusion In Our Sun

4He Helium

1n Neutron

3H Tritium**

2H Deuterium*

* 2H occurs naturally on earth; 1 atom 2H to 6420 atoms 1H

** Trace amounts 3H in earth’s atmosphere and ground water
3H is radioactive; half-life of 12.3 years

https://www.energy.gov/science/doe-explainsnuclear-fusion-reactions


What About Cold Fusion?

• Martin Fleischmann and Stanley Pons 
held a Press conference—March 23, 1989 

✓announced they had accomplished nuclear 
fusion under normal laboratory conditions

✓public announcements prior to peer-review 
publication are considered unethical

✓announcement immediately met with great 
skepticism
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http://newenergytimes.com/v2/library/2009/2009Krivit-S-ANewLookAtLENR.pdf


What About Cold Fusion? (cont.)

• Subsequently Fleischmann and Pons 
published:  J. Electroanal. Chem. 261, 
301-307 (1989)

• Claimed…

✓ “excess heat” had been produced in the 
experiment

✓ detected neutrons

✓ subsequently errata published in J. 
Electroanal. Chem. 263, 187 (1989)
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http://newenergytimes.com/v2/library/1989/1989FPH/1989FPH.shtml
http://www.tuks.nl/pdf/Reference_Material/Cold_Fusion/Fleischmann%20and%20Pons%20-%20Electrochemically%20induced%20nuclear%20fusion%20of%20deuterium%20-%201989.pdf


What About Cold Fusion? (cont.)

• Millions $ spent on research on cold fusion

• Scientific community now considers the 
original claims unsupported by the 
evidence

• Cold fusion is widely considered to be 
discredited

• Pursuit of the dream continues, see
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https://spectrum.ieee.org/cold-fusion-or-low-energy-nuclear-reactions-us-navy-researchers-reopen-case
https://science.howstuffworks.com/environmental/energy/cold-fusion.htm
https://en.wikipedia.org/wiki/Cold_fusion
https://www.nature.com/articles/d41586-019-01673-x
https://www.ans.org/news/article-2743/us-navy-researchers-dive-into-cold-fusion-debate/


How Is Erroneous STEM Information Corrected?

• Tends to be self-correcting:

✓replication of experimental procedures 
affirms conclusions or identifies errors

✓ additional data and study leads to new 
conclusions

✓ advances in instrumentation leads to more 
accurate information
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Corrections and Retractions

• Corrections of “minor errors” made in 
subsequent publication (e.g. errata)

• Retractions of publications are made 
when:
✓ “major” errors made in the original 

publication

✓ fraud or misconduct has occurred

✓ retractions can be made by the author or 
editor
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Science Misconduct*

As reported in Wikipedia
(as of Dec 30, 2021)

Note:  2.6 million papers
published in 2018 alone

 Over 
~50
years

Leo Paquette

https://en.wikipedia.org/wiki/List_of_scientific_misconduct_incidents


Leo Paquette

• Author of ~1200 papers     and ~17 books

• Plagiarized sections from an unfunded NIH 
grant application for which he was a reviewer

• No federal funding for 2 years

• Prohibited from serving on Public Health 
Service Advisory Committees, Boards, or 
review groups for 10 years
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See

https://www.thriftbooks.com/a/leo-a-paquette/1024348/
https://academictree.org/chemistry/publications.php?pid=55614
https://en.wikipedia.org/wiki/Leo_Paquette#Scientific_misconduct


More Examples of Science Fraud
• Scott Reuben (US) falsified and fabricated 

clinical trials data

• Eric Poehlman (US) convicted of grant fraud 
and falsifying data (went to prison)

• Martin Stone (Ireland) plagiarized in more 
than 40 publications

• Karl-Theodor zu Guttenberg* (Germany) 
plagiarized in doctoral dissertation
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* German Minister of  Defense—forced to resign

https://en.wikipedia.org/wiki/Guttenberg_plagiarism_scandal
https://www.science.org/content/article/poehlman-sentenced-1-year-prison
https://www.scientificamerican.com/article/a-medical-madoff-anesthestesiologist-faked-data/
https://retractionwatch.com/2016/06/08/philosopher-earns-13th-retraction-for-plagiarism/


How Many “Bad” Papers Published?

• Roughly 10 million STEM papers published 
from 1970 to 2013     or 12-14 million 1970 
to 2020

• “Bad” papers include retractions and 
papers stemming from science misconduct

• 67 instances of “Bad? papers reported 
1970 to 2020     (Wikipedia)

• “Bad” papers = (67 x 100)/13 x 106 = 
0.0005%
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https://www.researchgate.net/figure/Number-of-papers-each-year-in-period-1970-2013_fig3_310613579
https://en.wikipedia.org/wiki/List_of_scientific_misconduct_incidents


Consequences of Misconduct

• Loss of position (fired)

• Loss of reputation (become a pariah)

• Banned from…
✓ publishing in wronged journals

✓ receiving research funding

✓ reviewing publication and grant 
submissions

• Civil lawsuits

• Criminal prosecution 
68



Science Information for the Ordinary 
Person

• Nature of STEM journal articles
✓ written for scientists, engineers, etc.

✓ stodgy prose (written in third person)

✓ specialized vocabulary*

✓ highly detailed and frequently long

✓ largely unavailable to the general public

• Consequently—the importance of science writers 
and reporters
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* Like reading a legal document!



• Translating technical prose into everyday 
language is hard 
✓ simplification leads to inaccuracies

✓ technical vocabulary is challenging to explain

✓ of necessity details must be omitted

• Many people lack basic science knowledge 
and understanding
✓ there is a difference between astrology and 

astronomy 
70

Science Information for the Ordinary 
Person (cont.)



Competition to STEM Information

• Inaccurate or completely false information 
from:

✓ the Internet (the good, the bad and the ugly)

✓ advertising products and services

✓ celebrity endorsements

✓ newscasters seeking notoriety and market share

✓ politicians (reflecting constituents’ views)
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An Opinion
• Lack of understanding of science information in 

the general population is a serious problem—e.g.

✓ COVID-19— deep mistrust of STEM information 

✓ mistrust of science information related to climate 
change

• The nature of science information should be taught 
in undergraduate introductory science courses

• Also, should be taught in high school science courses
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Get off your soapbox, Lorrin!



74

Thanks for listening!


