Laboratory Reports 

(borrowed heavily from colleagues in Biology at Lawrence University)

Good scientific writing is characteristically brief and precise.  Personal style, however, still has an important place even within the relatively rigid format used to convey ideas in the natural sciences.  A technical paper can be interesting literature if the author is skillful, cares about communicating effectively, and works at the art.  One of the objectives of this course is to help you develop both the skill and the care needed to write well.  Though you will have to develop your own style, each report should include the following sections.

Title: Yes this is an important part of your paper especially with the advent of electronic media. Your title should be descriptive and perhaps provocative, but not too long. It should include key works that would pop up on a web crawler search like Google. For example: “Geomorphic Effects of Land Use Change in NE Wisconsin on First Order Streams: The Long Legacy of Agriculture”

Introduction: The Introduction of a scientific paper is used to give the reader a background into the subject under investigation.  Typically the history of the subject is traced briefly; if there are conflicting theories, they may be mentioned and previous work done by the author(s) is mentioned.  For the purposes of a lab report, all this may be condensed into a single paragraph.   Minimally the report should answer the question: What is the objective of the lab exercise?

Materials and Methods:  A typical scientific paper may contain either a very complete description of what was done and how it was accomplished, or a brief outline of the same, with reference to other papers where the details may be found.  If the latter course is chosen the author is bound only to describe those changes that have been made to the referenced method.  This is what you should do for most of our labs.  In writing your lab reports you may simply reference the handouts, noting whatever changes you may have made.

Results:  The Results section presents a succinct description of what was observed, measured or experienced.  This section must contain a narrative describing the outcome of your work.  Data should be presented in the form of Tables and/or Figures (graphs or pictures).  It is important that the text lead the reader through the data, pointing out just what it is that you wish the reader to see. While it is tempting to begin sentences or paragraphs with sentences such as: “Table one shows the amount of pizza served and the amount of weight gained by undergraduates,” please resist this temptation.  As with all good writing, paragraphs should begin with topic sentences that make statements that are then supported by the rest of the paragraph.  For example:  “The rate at which the undergraduates gained weight was directly proportional to the amount of pizza served (Figure 1).”  The rest of the paragraph can then describe the proportionality in more detail or can describe the way the data were collected, etc.

It is important that The Results be kept strictly objective, with little or no interpretation or subjective commentary by the author; let the data speak for themselves (data incidentally is a plural word, the singular being datum).

Sometimes for the sake of emphasis or style it is permissible to have the author enter into the results, with such comments as: ``we were so surprised at the results shown in Table 4, that we repeated the measurements and plotted the new data in Table 5.''  Thus, where the narrative demands, some freedom of expression is not only allowed, but can add interest to the paper.  One must be careful though, not to editorialize or interpret The Results too much.  When in doubt be impersonal, objective, and precise.

Discussion:  This portion of the paper allows the author to interpret and give meaning to the data.  Here the author has full reign to interject comments, draw conclusions, speculate, compare or contrast one’s own data with expected findings, and mention other work (papers) related to the subject.  In student papers especially, this is the place for error analysis and suggestions for additional work or improvements on the procedures used.  Finally, and this is important to the student laboratory report, the author should try to place the experiments or observations in some larger context within geology/geomorphology. Reading of sources such as your textbook or reserve reading will be helpful in this respect.  In a real scientific paper or in a student laboratory report, the Discussion is the least mechanical and potentially the most interesting part of the report.

Conclusions: Here your briefly summarize and restate the main points of your paper. No new data or analysis should be introduced. A reader with little time might just look at your title and jump right to the conclusions to see what you found. They might then find the paper interesting enough to read in its entirety. 

Figures and Tables 

These are part of The Results section but are often appended to the laboratory report after The Discussion.  They do not constitute a new section by themselves.

Tables:  These are relatively straightforward presentations of numerical or qualitative data, easy for the student to prepare and use.  A good Table is easy to read because it is neither too cluttered nor too large.  One simply must remember to indicate what Table it is, and what you are trying to get the reader to see in your data.  Tables need titles and descriptive legends that explain for example, any abbreviations used or units of measurement not explicitly in the table.  Raw data are never included in scientific papers (or lab reports) – data are summarized, averaged, or analyzed in some way prior to presentation.

Figures:  All graphs should be referred to in the text as Figures and labeled as such -- Fig. 1, Fig. 2, etc.  A good Figure will present the data in an easily recognized form.  The Figure must have clearly identified axes that may be read without the reader standing on her head or such gymnastics.  A Figure also must have a title -- ``Figure 1.  The effect of alcohol consumption on courtship behavior of fruit flies'' -- which clearly states what the figure contains.  Figures may need legends as well – to indicate what each color of a line graph stands for, or to explain abbreviations as well as to summarize the data.  Figures should be created and printed with a computer graphics package, usually a spreadsheet program like Microsoft Excel.  It is often possible to submit more than one graph on a single sheet of paper.  Graphs may be submitted as separate sheets of paper or be interspersed with the prose.  Sketches or photographs are also figures and should be numbered as such, consecutively with graphs.  It may make sense to submit a sketch in support of your paper.  Other times it does not.  Use your judgment.
