Appendix C:  General Format for Writing Scientific Papers

Scientific papers follow a specific format in order to separate the different aspects of any study or experiment.  This allows for lucid presentation of ideas, and facilitates critical evaluation of papers.  The format below is not set in stone; it is meant to provide a structural guideline for writing your papers.  See journals in any field of environmental science for examples of variations on this near-universal scientific writing template (note that Science and Nature are exceptions to this rule).  You will find that writing this way may take some getting used to, but helps you to present your work more clearly and perhaps even to think more clearly about the work you have done.


All papers should be typed, double-spaced (except the abstract), with at least one-inch margins on all sides.  Any statements not original to you should be properly cited in the text using the scientific citation style, and listed in the section called Literature Cited at the end of your paper in the style below.

Title Page

 
The title page is the first page of the paper and should contain the following:

· An informative title

· The full names of all group members
· Course number
· Instructor’s name
· Your lab day and time
· Due date for the paper


A good title is informative, i.e. it summarizes as specifically, accurately, and concisely as possible what the paper is about.  For example, if you were investigating the effect of temperature on the feeding preferences of a certain type of caterpillar found on tobacco plants, acceptable titles might be “Effect of Temperature on the Feeding Preferences of the Tobacco Hornworm Larvae, Manduca sexta”, or “Does Temperature Influence which Diet the Tobacco Hornworm Larvae, Manduca sexta, will Select?  The following titles would be uninformative and too general:  “Effect of Temperature on Caterpillars”;  “How Temperature Affects the Tobacco Horworm Larvae, Manduca sexta”; “What is the Preferred Diet of the Tobacco Hornworm, Manduca sexta?” 
Abstract


Present a concise statement of the questions, general procedure, basic findings, and main conclusions.  This is a brief, all-encompassing section summarizing what you discuss in the rest of the paper, and should be written last, after you know what you have said!  This section only should be written as one single-spaced paragraph not to exceed 200 words.
Introduction


Present a background for the work you are doing and put it into an appropriate context (e.g. scientific principles, environmental issues, etc.).  Cite any references you used as sources for your background Information.  What questions are you asking in your study?  What organisms or ideas were studied and why are they interesting or relevant for your study?  Identify the subject(s) and hypotheses of your work. tell the reader why (s)he should keep reading and why what you are about to present is interesting.  Briefly state your general approach or methods (e.g. experimental, observational, computer simulation, a combination of these, etc.) as a lead-in to the next section.
Materials and Methods


Describe the equipment used in your study.  Explain the methods in paragraph format used to answer your questions in sufficient detail that someone else could repeat the work.  Cite already-published methods (e.g. lab or computer manual or handouts) but describe any modifications, avoiding lengthy explanations.  Briefly explain the relevance of the methods to the questions you introduced above (e.g. "to determine if light limited algal growth, I measured....").  This section may be subdivided (with subheadings) to describe distinct parts of your study or experiment.  If appropriate, include a description of the statistical methods you used in your analysis.
Results


Present in an orderly fashion what you discovered in this study (this may be subdivided as above).  Describe the results in text and if appropriate, present them also as tables or graphs, by referring to the table of graph by number in the text.  Graphs and tables should be numbered and titled for clear reference in your results and discussion sections.  Be sure to label both axes of all graphs (e.g. growth rate, height, number of species, water consumed, etc.) and include units (e.g. meters, gallons, seconds, etc.).  Graphs should be understandable on their own without reading the text, and be accompanied by a brief, informative caption explaining what each graph or table shows.  In referring to your results, avoid phrases like 'Table 1 shows the rate at which students fall asleep in class as a function of the time of day that class is taught”.  Rather, write: "Students fall asleep in class twice as frequently during evening than day classes (Table 1)”.  In terms of the fly lab report, cite phenotypic data derived from your Punnett square and Chi-square analysis.  Include the expected phenotype ratio and clearly show your calculations for the Chi-square.  


The results section should avoid discussion and speculation.  This is the place to tell the reader what you found out, not what it means.
Discussion


Explain your results in detail, speculating on trends, possible causes, and conclusions.  What conclusion can be drawn from your results?  Present major findings first, then minor ones, including any natural history descriptions or other background information that may not be necessary, but would help fill in the bigger picture.  Compare your results with those of other workers and cite the references you used for comparisons.  Put your results in the context of the hypotheses and other material in your Introduction.  Where do your data fit in to the big picture?  What problems arose in your study and how could they be avoided in the future?  If your results were not consistent with the predictions you made (what you thought would happen before you did your study, based on a specific hypothesis or other background information) why do you think this is the case?  Explain any exceptional aspects of your data or unexpected results.  Examine your results for possible error or bias.  Refer to your results to solidify your ideas.

Where does your study lead?  Here you may recommend further work that could augment the results of the study you have presented.  What are your major conclusions?  These ideas are what make a discussion interesting and thought provoking for your reader.
Acknowledgements (optional)

In this section you should thank anyone who has helped you in any aspect of this project, funding agency, or whomever. (e.g. "I thank Claudia Mills for help with the computer program, Milo Lee for reading my electric meter, Al Gore for counting cockroaches, and Mike Kalton for valuable discussions of the Ideas underlying these data.).
Literature Cited


In this section you list only the sources that you have actually cited in the paper, either as general background or specific examples.  It is not an exhaustive bibliography.  Use the citation style below.

How to Cite Sources in Scientific Writing

In-Text Citations


There are typically not footnotes or endnotes in scientific writing as there are in humanities and the social sciences.  Instead, all citations occur in the text in parenthetical format, with the author(s) and date of publication.  Use the following as an example:

Parsons (1996) found that naked mole rats dig six times faster in desert soils than

dung beetles dig through dung.


Alternatively,


Naked mole rats dig six times faster in desert soils than dung beetles dig through dung. (Parsons 1996).


Or,


Naked mole rats dig six times faster in desert soils than dung beetles dig through dung. (1)  This notation (1) refers the reader to the bibliography which is sequentially numbered and each citation from this author is referred to in this fashion.


It's that simple!  Be sure to list any sources you cite in the text in the Literature Cited section, and only those that you cite.


As a rule of thumb, if there is more than one author of a source, simply use the first author's last name, followed by et al. (e.g. [Parsons et al. 1996]).  This is Latin for "and others".  The complete list of authors will appear in the full citation at the end of your paper.

Literature Cited or Bibliography


Your Literature Cited should appear in alphabetical order by first author, and by year if there are multiple sources by the same author(s).  Underline journal and book titles, but not the titles of individual articles in journals or edited (multi-authored) books.  Use the following as examples for citing various kinds of sources (with thanks to M. Weis):

Citing Journal and Magazine Articles
· Format

Author(s). Publication year. Article title. Journal title volume: pages.

· Examples

Smith, D.C. and J. Van Buskirk. 1995. Phenotypic design, plasticity and


ecological performance in two tadpole species. American Naturalist 145: 211-233.


Ahlberg, P.E. 1990.  Glimpsing the hidden majority. Nature 344: 23.


Epel, D. and R. Steinhardt. 1974. Activation of sea-urchin eggs by a calcium 

ionophore. Proc. Natl. Acad. Sci. (USA) 71: 1915-1919.

Citing Sites on the Internet


Often electronic sources are a challenge to cite because they often lack critical information. You should do your best to provide as much of the following as possible. The complete web address should be presented so that anyone else could easily visit the same website. 


Attempt to include the following elements (not all elements appear on all Web pages):

1. author(s) (last name, first initial)

2. date created or updated

3. title of the page

4. title of the complete web site (if different from the page)

5. URL (full web address)

6. the date accessed.

· Format


Author's last name, First initial. (date created or updated). Title of the page. Title 

of the complete site. [Online]. Available: http://full.web.address. [Date accessed]. 

· Example

Hammett, P. (1997). Evaluating web resources. Ruben Salazar Library, Sonoma 

State University. [Online]. Available:


http://libweb.sonoma.edu/Resources/eval.html. [March 29, 1997].

Citing Books
· Format

Author(s). Publication year. Book Title, edition if known. Publisher, Place


of publication, number of pages.

· Example

Purves, W.K., G.H. Orians and H.C. Heller. 1995. Life: The Science of


Biology, 4th edition. Sinauer Associates, Inc., Sunderland, MA, 1195 pp.

Citing Book Chapters
· Format

Author(s). Publication year. Chapter title. In: Book title (Author(s)/editors, first 

name first) Place of publication, pages.

· Example

Jones, C.G. and J.S. Coleman. 1991. Plant stress and insect herbivory:

Toward an integrated perspective. In: Responses of Plants to Multiple Stresses 

(H.A. Mooney,W.E. Winner & E.J. Pell, editors), Academic Press, San Diego, pp. 

249-280.

Citing Newspaper Articles
· Format

Author(s). Date (Year/Month/Day). Article title. Newspaper title Section: Page: 

Column.

· Example

Bishop, J. E. 1982 November 4. Do flies spread ills or is that claim merely a 

bugaboo? The Wall Street Journal  1: 1: 4.


Williams, M. 1997 January 5. Teaching the net. Seattle Times  C: 1: 2.

Citing Newspaper Articles with no Identifiable Author
· Format

Anonymous. Date (Year/Month/Day). Article title. Newspaper title Section: page:

 column.

· Example

Anonymous. 1977 September 6. Puffin, a rare seabird, returns to where many were

killed. The New York Times  3:28:1.
Citing a Video
· Format

Title of video (videocassette). editor or director. Producer’s name, producer. 

[Location of Production]:  Organization responsible for production, Year.

· Example

New horizons in esthetic dentistry (videocassette). Wood, R. M., editor. 

Visualeyes Productions, producer. [Chicago] : Chicago Dental Society, 1989.

Citing a Government report

· Format

Author/Agency (if no author). Publication year. Title. Publisher, Place of 

publication, number of pages.

· Example

Mitchell, R.G., N.E. Johnson and K.H. Wright. 1974. Susceptibility of 10 spruce 

species and hybrids to the white pine weevil (= Sitka spruce weevil) in the Pacific

 Northwest.  PNW-225. U.S. Department of Agriculture Forest Service, 

Washington, D.C., 8 pp.
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