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Writing Scientific Papers I

This is one of a few documents that will cover topics listed on the assignment sheet.  Included are the following:

· Choosing a topic

· Finding relevant original literature

· Getting original literature

· Original papers and review papers

Finding a topic

For the present assignment, you have a lot of flexibility.  A starter list of ideas is in the Paper Assignment document, along with topics that are excluded.  If you have no ideas, here are some starting points:

1) Read a section of the text more critically. Where does it leave off?  What does it leave unanswered?  Do you wonder if other animals have adaptations similar to the ones that are discussed?  How does a particular mechanism really work in detail?  

2) Try to explain some aspect of the course to a novice.  Chances are that if you can get them interested, they will ask some question you can’t answer.  A related technique is just brainstorming with others in the class.

3) Browse in the library. Some journals are better for this than others.  A set of journals called “Trends in XYZ” may be especially good for this purpose.  Several are in SEL.  XYZ might be neuroscience, endocrinology, ecology and evolution, or several other fields.  The articles are relatively short and are supposed to be generally easy for non-specialists to get into.  Some will be more useful than others.  “Trends in Airline Unit Costs” is not a good choice.  Other semi-popularized journals (Scientific American, American Scientist, Natural History) are fine for browsing, too, but it is difficult to browse the top research journals if you don’t have an idea to start with.  


Once you have an idea, your problem is going to be making the topic manageable for a short paper by restricting your focus. 
Finding relevant original literature

If you have a rough idea for a topic, it is a good idea to learn a little about it before launching into the serious research literature.  The “Trends” journals would be one way to do this.  It is not a bad idea to go on the web to find some basic information, but don’t rely on it in your actual paper.  This can lead into finding one article, and things can snowball from there. 


When you are ready to find original research articles the following search engines/databases may be especially useful.  There are others, but these should be sufficient. All can find original literature by either topic or author.  The first two require you to log in.  You can find them by going to the NU Home page, clicking Libraries, then E-Resources, in the menu at the right.  This takes you to  http://er.library.northwestern.edu/.  Then you can enter the name of the search engine in the box.

Medline is actually now two search engines – “First search” and “Ovid.”  The table below refers to Ovid.  Medline is the big search engine for medicine and related subjects, but this means most of physiology, too.

Web of Science is also called Science Citation Index.  When you get into this, you can choose whether to look at just natural science and engineering, or to include humanities and social sciences as well.  You should probably uncheck the humanities and social sciences boxes and focus on natural science.  The “General Search” facility of Web of Science should find most of the same material as Medline, but perhaps isn’t as complete in terms of medical literature. On the other hand, it may cover more of general biology. The Cited Reference Search is the main advantage of Web of Science, and it is an important one as discussed below.  

A tutorial was written by the library for the Psych Independent Study class on how to use Ovid (for the purpose of psychology, but the functionality is the same for Medline), and on Web of Science,. You can probably figure out most of what you need on your own, but here is a link to that tutorial:

http://www.library.northwestern.edu/reference/instructional_services/class_pages/psych398.html
Entrez Pubmed (http://www.ncbi.nlm.nih.gov/entrez/ ) is the facility of the National Center for Biotechnology Information of the National Library of Medicine.  It’s free, accessible from everywhere, and easy to use.  It also links to many other very interesting genomic databases and tools. These are listed in the window in the upper left corner of the webpage.  

One of the features that you might find useful, although not in the context of your paper, is that if you change  the search type from “pubmed” to “books,”  you can actually find entire textbooks on line, although not necessarily the most current edition.  For instance, the entire Molecular Biology of the Cell by Alberts et al is there, as is all of Stryer’s Biochemistry.   I have not found a full physiology text, however.

Google Scholar (http://scholar.google.com) is a specialized part of Google that will find scientific material.  Of course it is easily accessible from everywhere.

	
	Search Categories

	
	Coverage
	Ease of use
	Accessibility
	author, title, keyword
	Citation 
	Combination of keywords?
	Search limiters?

	Medline
	Biology and clinical 
	moderate
	Password. NU library site:

Electronic Resources
	yes
	no
	Yes, by combining individual searches
	yes

	Web of Science
	Engineering, natural science, social science
	high
	Password. NU library site:

Electronic Resources
	yes
	yes
	Yes, via Boolean operators(AND, OR)
	yes

	Entrez Pubmed
	Similar to Medline
	Very high
	Free from anywhere. 
	yes
	no
	Yes, via Boolean operators(AND, OR)
	Not easily

	Google Scholar
	Everything
	Very high
	Free from anywhere
	yes
	Yes, but limited
	yes
	Not sure


All of these search engines will give you full citation information (author, title, journal, year, volume, pages) and let you see the abstract of the paper – at least the first 250 words of it or so.  From this you can go find the paper and read it, as indicated in the next section.  


Until recently, the unique feature of Web of Science was its capability to do citation searches.  That is, if you found a paper published in 1975, and had the citation information for that paper, Web of Science will find all articles published since that time that refer to your article.  This is a gold mine, because it allows you to track the progression of thinking and research on a topic.  Sometimes you will want just the most recent references. There is no other way to easily see what has changed since 1975.  If you don’t have all the information about the paper you want citations for, you can just enter the author’s name, and find the paper that way, as you would in other databases. Sometimes there are few citations or they die out at some time.  That usually means that no one is working in this area any more, or that the paper you are searching on was no longer considered an important reference, but there are other possibilities, too.


Google Scholar now also has the ability to do citation searches, but it seems to be more limited.  I looked up a paper of mine to check citations in both data bases.  Web of Science found 136 citations to that paper, and Google found only 59.  

Getting Literature


Many of the journals you will want are in NUCAT, which means that some library at NU has them.  NUCAT will tell you which library, and whether you have permission to get an electronic copy of the article, which you often do.  If that access is available, there is a flag that says “Link  Inside.”  That’s great, because you can get it via the internet.  You don’t have to go anywhere to get the article, and you don’t have to fight (or pay for) unruly copying machines.   Not all journals are available electronically though, so you might have to walk to the library.  Even worse, not all journals are in the NU libraries on this campus, or at NU at all.  Electronic subscriptions are quite expensive, so it is a valuable benefit of your tuition that you might not have been aware of.  

For journals not in our library, you, armed with the citation of the paper you want, can go to Interlibrary Loan (ILL).   For SEL this is at http://www.library.northwestern.edu/sel/selill.html
You can navigate here from the NU home page, but the route isn’t obvious.  ILL will get you a pdf of almost any paper from almost anywhere at no charge, including the Medical School library (Galter), saving you a trip downtown.  Just be really careful that you enter the citation information as completely as possible and as accurately as possible.  The online form asks for the ISSN – that is, the Library of Congress number, but I have never actually needed that to get an article, and I doubt that it is used very often by the library. You should give the source of your citation, meaning Medline, Web of Science, etc. 

CAUTION:  This is not an instant process, so allow a week or so if you are expecting articles this way.

CAUTION: There are different forms to request books and articles.  Use the right one.

Original papers and review papers


Often you can find review articles that summarize several experimental studies, and may lead to new hypotheses or have other useful aspects.  You will be writing a minireview yourself.  The main references for your papers should not be review articles, however, but original papers.  How do you tell if a paper is an original article or a review? Original articles and review articles may appear in the same journals, so that doesn’t help, and both will have reference lists at the end.  


Original articles generally have a lot more detail about a specific set of experiments, and that is why those are more appropriate for your research papers.  They are organized into introduction, methods, results, and discussion.  Chances are that if a paper has a methods section, it is not a review.  If it doesn’t have a methods section, then it is may be a review of several other studies.  Original articles in biology also tend to have several figures and/or tables.  Reviews may have figures, but many do not.  
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