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The integrity of science requires precise communication of facts and ideas.  A scientific research paper or laboratory report is typically the instrument used for communicating this knowledge. However, a laboratory report is not the same as a laboratory notebook.

· A report is prepared using a word processor; it is not written in a laboratory notebook.

· A final report is a formal summary and discussion of your laboratory work that is written in a particular format. A typical report format begins with an Introduction, followed by a Materials and Methods section, then a Results section, followed by a Discussion section and References. A Progress Report is similar, but is written while a project is still in progress.

· Illustrations such as graphs, tables and figures are usually incorporated where appropriate, but should be completely labeled with an explanation of what is being depicted (e.g. axes of graphs should be named and units of measurement indicated).  Figures and tables should make sense to someone who has not yet read the paper.  Likewise, the data presented in a table or figure should also be summarized in the text of the paper such that it makes sense in the absence of the table or figure.  A brief description of each component is presented below followed by an example of a complete report.
· In contrast, a laboratory notebook is written as a chronological account of what you did, in the order that you did it. Thus, some materials or methods may show up in the notebook after some results. Some results may show up in the notebook before a particular material is described. The key issue in a laboratory notebook is to make sure it is chronological. Never go back later and record information on previous pages from another day’s work!

· While the laboratory notebook should include all the materials, methods, and results that will be included in the formal report, the laboratory notebook seldom includes the formal discussion required for a report. The laboratory notebook may or may not include all the information that goes into the introduction section of a formal report.

· A report is written in paragraph form with correct grammar and careful attention to spelling. A laboratory notebook may or may not include text written in paragraph form.

Components of a Scientific Report

Title:  The title should concisely describe the work being reported, adequately reflecting the content and emphasis of the work described.  It should also be as short as possible and include essential key words.  The author’s name should follow the title on a separate line, followed by the author’s affiliation, the date, and possible origin of the report (e.g. Senior Thesis Project under the supervision of…).

Abstract:  An abstract communicates the essence of the report in the fewest words possible.  It should be a brief paragraph (or sentence) that accurately describes the topic, the scope, the principle findings, and the conclusions.  It should be written last in order to accurately reflect the content of the report.  Abstracts generally allow the reader to judge whether to read the full paper or not and often serve as a key source of indexing terms and key words to be used in information retrieval.  The lengths of abstracts vary, but seldom exceed 200 words.

Introduction:  Introductory paragraphs should clearly present the nature of the problem and why it is of interest.  It is a statement of the hypothesis.  The objectives and rationale for the reported study should be framed with background information (with proper literature citations) including the scope, significance and limitations of relevant earlier work.  A clear relationship between the current project and earlier work should be made so that the reasons for the project and the approach used will be understood.

Experimental Methods or Procedures:  This component of the report should contain a narrative description in the past tense, of the methods or procedures used to carry out the study.  This section is a succinct exposition of the laboratory notebook, including procedures, materials, equipment, reagents or chemicals, conditions (e.g. temperatures, time periods, quantities), special techniques or precautions and instrumentation.  The description should provide enough detail that other scientists could repeat the experiment and obtain comparable results.  For a specific technique or procedure that has been previously published, it is appropriate to use a literature citation rather than a description (e.g. as described by Doe, J et.al, 2000).

(Sometimes, if the experimental section is lengthy and detailed, as in synthetic work, it is often placed at the end of the report or as an appendix so that it does not interrupt the conceptual flow of the report.)

Results:  Relevant data, observations and the outcome of each experiment should be clearly summarized without interpretation.  Properly labeled graphs, tables and figures are incorporated into this section, as are schemes of testing set up or flowcharts.  All tables and figures should be accompanied by a legend, which includes a figure number, a title, and one or two sentences explaining what is depicted.  All graphical data should be verbally summarized in the body of the paper so that the data and the text convey results independent from each other.  NOTE:  A common practice is to separate this component into two separate Results and Conclusions sections.  All graphical data is presented in the Results section and the Conclusion section will give a verbal summary of the findings or results.

Discussion:  The most crucial component of the report is the discussion.  In these paragraphs the results are interpreted, analyzed and evaluated within the context of the original problem or hypothesis.  The significance of the results to a particular field of science should also be evaluated with proper literature citations to relevant other work.  Experimental outcomes are compared with the objectives of the study and unexpected or contradictory results are examined.  This section could also provide a projection (based upon the results) for future avenues of investigation into the original problem.

Lengthy reports, or those in which the findings are very complex, usually benefit from a Conclusion paragraph, which summarizes the main features of the report – the objectives, the findings, and the conclusions.

References:  Literature citations should be listed at the end of the report and cited in one of the formats described in the various style guides available (e.g. The ACS Style Guide) or standard scientific journals (e.g. Journal of Toxicology and Applied Pharmacology).  Do not mix formats: pick one and stay consistent.  All references should be checked for accuracy against the original literature.
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