
The scientific paper 

Paul M. Matthews, MD, DPhil, FRCP 
Co-Director, WT-GSK INTERDISCIPLINARY TRAINING 

PROGRAMME FOR CLINICIANS IN TRANSLATIONAL MEDICINE 
AND THERAPEUTICS  

 Head of the Division of Brain Sciences and Professor of 
Clinical Neurosciences, Imperial College 

3 Oct 2012 



What do I want you to be able to think about 

•  The elements of a good scientific 
paper 

•  Why scientists write papers and why 
they are published 

•  How scientific quality and 
productivity are assessed 

•  How the paradigm is changing 



Why do we perform scientific 
investigations? 

“But so soon as I had achieve the entire course of study at 
the close of which one is usually received into the ranks of the 
learned....I found myself embarrassed with so many doubts 
and errors that it seemed to me that the effort to instruct 
myself had no effect other than the increasing discovery of my 
own ignorance.” 

  -Rene Descartes, 1637 



The scientific paper has become the principle 
medium of scientific communications “of record” 



Scientific Publications 

•  The scientific paper as primary source material 
•  Technical reports 
•  Reviews as secondary source material 
•  Tertiary sources such as encyclopedias 



What does a great scientific 
paper look like? 



Catchy first 
paragraph 

Develop 
characters 

Point of view 

Setting and 
context 

Set up the plot 

Set up tension 

Climax 

Resolution 



What should a scientist think 
about in writing a paper? 

•  First- is it worth knowing? 
•  Transforming the question into a specific hypothesis 

–  What makes a good hypothesis? 
•  Can it be conclusively rejected? (Is it testable?) 
•  Do you see a good story to make the hypothesis compelling? 

–  How will testing your hypothesis have an impact? 
•  How will it change what we do in the future or our view of this 

area of science? 



How should a paper be 
constructed? 

•  What is the logical sequence of experiments 
(not necessarily the order in which they were 
done)? 

•  What were the key observations? 
•  What are the major confounds for each and 

how were they addressed? 



How to think about the range of papers 
you will read or write 

•  Impact 
–  Short term: what is “hot” and what is not 
–  Long term: a new view 

•  Variations on the narrative form 
–  Science, Nature, Cell- the general science journals- make the 

story more interesting by linking motivation, result and 
interpretation, point by point 

–  Rapid publication journals often demand highly concise, fact-
filled reports with brief context-setting and minimal discussion 

•  Research reports are not reviews and reviews are rarely for 
new results 
–  Read primary reports critically- observations depend on the 

observer 
–  Read reviews more critically- they are opinions 

•  Innovative experiments are the substance of reports, creative 
speculation belongs in reviews 



Scientific papers in their social and 
economic context 

•  Science knowledge turned into an economic transaction thanks 
to print. 

•   Printing was expensive- the scientific paper became a 
knowledge-compression algorithm 
–  Not just about being right, but about being right in the smallest 

number of words possible. 
•   The medium is the message 

–  With the advent of scientific publishing, we’ve connected the 
idea of “knowledge” to “words printed on paper” 



The scientific paper as “fact” rather than news 



Why do scientists publish?- I 

•  Sharing results of their work and the ideas 
they generate 

•  Testing their ideas  
•  Expanding knowledge  

–  And the “balloon” of ignorance 



Why do scientists publish?- II 

•  Demonstrating competence: needed for grant 
funding 

•  Demonstrating productivity: needed for continued 
grant funding 

•  Demonstrating mastery and reputation: scientific 
advancement 

•  Supporting their institution’s claim for excellence 



Metrics of quality 
Impact factors 

A measure of the frequency with which the 
"average article" in a journal has been cited in a 

particular year or period.  
 
 

A= total citations in 1992  

B= 1992 citations to articles published in 1990-91 
(this is a subset of A) 

C= number of articles published in 1990-91 

D= B/C = 1992 impact factor 



Assessing productivity and impact 
Joel Hirsch’s h-index 



Sounds simple...but is it? 

•  The h-index does not account for the number of authors of a pape- 
fields with larger groups, e.g. experimental over theoretical. 

•  The h-index is bounded by the total number of publications- 
scientists with a short career are at an inherent disadvantage, 
regardless of the importance of their discoveries.  

–  Had Albert Einstein died after publishing his four groundbreaking 
Annus Mirabilis papers in 1905, his h-index would be stuck at 4 or 5.  

•  The h-index does not consider the context of citations.  The fastest 
way to a high h-index is to publish controversial and incorrect 
results! 



The business of scientific publishing 

•  A US$7 billion industry 
•  Scientific publishing is the fastest-growing media sub- sector 

of the past 15 years 
–  An inelastic market 
–  Markets define themselves: the implicit compact between 

scientist and scientific publisher 
•  Loyal readership 
•  Name recognition 
•  “Editorial Boards” that become themselves the currency of 

scientific advancement 



Consequences of the potent mix of 
ambition and economics: fraud 



A model in transition 

•  Science output is growing faster than the funding to 
disseminate it 

•  Paper is an expensive medium to produce, archive and access 
–  Libraries spend US$1.5 on staff costs and other operating 

expenses for every US$1 on content 
•  1986, libraries spent 44% of their budgets on books compared with 56% on 

journals 
•  1998, the ratio had skewed to 28% and 72%. 



  
What is the scientific paper of the future? 

 
•  Removing the middle man 

–  Open archives for data 
–  Ideas blogs 

•  The journal as an aggregator of sub-
disciplines 

•  The journal as a synthesizer 
•  Scientific journalism as polemic: creating or 

influencing a field 


