How To Write a Scientific Paper
Scientific articles are usually written in four main sections intended to communicate (1) the nature of a gap in our knowledge about something, and why it is important to fill that gap, (2) the methods, including the apparatus and procedures employed in the experiment (3) the results of the experiment and (4) a discussion of how those results are best interpreted.  The reports you will write to describe your experiments should follow that outline.  Each section is described more fully below, but first consider some general points about the writing of such a paper.

The English should be clear and precise - a truism for any genre, but very important here.  Do not take it for granted that your reader will understand the subject of your paper.  It is all too easy to leave out the “obvious” and to become telegraphic when you have thought about something for a while, Your readers may not see such “obvious” things, Make sure you tell them.

The format of a paper is also important.  At first, you may find the requirements of the format constricting and frustrating and tend to dismiss them as petty academic detail. Hopefully, you will come to understand that the format forces a certain clarity to your presentation. For example, it is often tempting to interpret data as you are describing it, but that often leads to confusion over exactly what is fact and what is opinion,

The major consideration to keep in mind is that you are writing for an audience.  It is important that they understand exactly what your findings and ideas are.  There is a certain amount of role-playing here, since the audience is one reader, but next year you may be writing a thesis to be read by an expert committee, Practice now.

Let us now turn to the format of the report.  In describing the content of each section, I will use the capitalization, spacing and format you should follow.

INSTRUCTIONS FOR WRITING LABORATORY REPORTS

John P. McLaughlin

Introduction


An introduction to a paper describes the “why” of the research.  Here you would describe the behavior or phenomenon you are interested in, e.g., what has been done before on the specific question. You need not include the whole history of the human race, but you should try to describe the findings that bear on the problem you will be attacking.  You will be citing articles and books here that provide you with your information.  The general rule is that you should list the author(s)’ name(s) and the date of the article and give a more complete citation later in your references.  Do not use footnotes.  An example might be: "The most recent work on psycho-physical scaling is described by Jones (1984)."  Or "Cone cells have been shown to contain one of three possible pigments (Brown, 1980)."  The date is always in parentheses.  The name can be in or out, depending on the demands of style.  Multiple authors are listed completely the first time they are cited (Jones, Brown and Smith, 1971) and abbreviated in the following way for all further citations (Jones, et al., 1971).  If you are citing from a chapter in a book, list the author of the chapter, not the editor of the book if they are different people.  Make sure you cite the source you use for a piece of information.  If you are using your textbook (Coren, Porac & Ward, 1984) and report some finding they describe, cite them and not the author of the original article unless you have read it.  Try to avoid lengthy direct quotes.  Use your own language.  After you have presented the findings which lead to your problem and the theories which have been offered to explain the, describe your idea.  For example, it may be that earlier work one picture perception did not use sufficiently abstract pictures, so you are going to remedy that.  You should also derive your predictions from whatever theory you are working with.

Method

Subjects:  Describe here the S's you used.  How many of what sex?  Age? The Rule of Thumb is that you should include descriptions of factors relevant to the experimental task e.g. subject #3 had a glass left eye.

Apparatus:  Describe all of your materials, equipment, printed material and physical context.  A reader should be able to duplicate your set-up from a reading of this section. 

Procedure:  Here you should describe what you do.  What instructions are given?  What groups did you use?  Again, the rule is that a reader should be able to redo exactly what you did.

Results

The reader wants to know what you have found out.  It is customary to present you data in either tabular or graphical form, but it is also necessary to describe them verbally.  Remember, you want to call important features of the data to the attention of the reader.  So, you might say something like this, "Mean scaling judgments are presented in Figure 1 as a function of stimulus intensity.  It seems clear that the judgments increase with intensity in a linear fashion." Figure 1 might look like this:  








Figure 1. Mean scaling judgments as a function of stimulus intensity.

Notice that the axes of the graph are labeled and that the Figure has a number and a title.  The same data might have been presented in a table, but you would probably not use a table unless you had additional data to provide, for example:

TABLE 1

Mean Scaling judgments and their standard deviations

for four levels of stimulus intensity
Stimulus Intensity

Response





Measure


1

2

3

4

5

Mean Scaling Judgment

4.7

6.2

5.1

3.2

8.4

SD



0.2

0.4

0.2

0.7

1.3



After, and only after, you have verbally described the pattern of the data, cite whatever statistical analysis you have done, e.g., “An analysis of variance confirms the impression that mean judgments increase with intensity, F(1,42) = 20.1, p < 0.01.”  If you had another measure, you might take it up now and present another figure or table, describe it, and so on.  For the purposes of this class, you may imbed figures and tables in the text if you can do it easily and neatly.  Bear in mind, however, that most peer-reviewed journals will require you to give each figure, graph, and table its own page and to place it at the end of the text.  By keeping the figures out of the text and giving them pages of their own, you avoid disturbing the flow of your story, as there may be no perfect place to insert a figure, and spare the reader the inconvenience of repeatedly searching your document for a figure that may be referred to throughout the text.  If all the figures graphs and tables are organized numerically at the end of your paper, they will be easy to locate.

Discussion


Here you want to tell your reader what everything means.  Point out the strengths and weaknesses of the particular experimental approach used.  If you did not get what you expected, here is the place to speculate why.  Relate your results to those of others, pointing out their importance, the implications for theory and anything else you can.

References

Finally, provide a reference section containing all the papers and books you have cited.  They should be listed alphabetically by first author.  A good rule of thumb is to use the reference style employed by one of the journals you have cited.   Below are two examples of citation styles you could use.  Note that the entries ought to be single spaces within a citation and double spaced between citations.

ATTARDI, D.G. and R.W. SPERRY. 1963. Preferential selection of central pathways by regenerating optic nerve fibers. Exp. Neurol. 7:46-64.

Zottoli, S.J., Rhodes, K.J. and Mufson, E.J. (1987). Comparison of acetylcholinesterase and choline acetyltranferase staining patterns in the optic tectum of the goldfish Carassius auratus. Brain Behavior and Evolution 30, 143-159.
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