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ing the intreduction. It is a good idea Lo write down each item {guestion,
hypothesis, prediction} belore you begin to write your introduction,
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Materials and Methods

The Materials and Methods section describes your experiment in such a way that
it can be repeated. This section should be a narrative description that integrates
the materials with the procedures used in the investigation. Do not list the mate-
rials and do not list the steps of the procedure. Rather, write the Materials
and Methods section concisely in paragraph [orm in the past tense. Be sure
Lo include levels of treatment, numbers of replications, and controls. If you
are working with living organisms, include the scientilic name and the sex
of the organism if that information is relevant 1o the experiment. If you used
computer soltware or any statistical analyses, include these in the Materials
and Methods section.

The difficulty in writing this seciion comes as you decide the level of detail
to mclude in your paragraphs. You must determine which details are essen-
tial for another investigator 1o repeat the experiment, For example, if in
your experiment you incubated potato pieces in different concentrations of
sucrose solution, it would not be necessary to explain that the pieces were
incubated in plastic cups labeled with a wax marking pencil or 1o provide
the numbers of the cups. In this case, the molarity of the sucrose solutions,
the size of the potato pieces and how they were obtained, and the amount
of incubation solution are the important items to include. Do not include
failed auempts unless the technique used may be wried by other investiga-
tors. Do not ury to justify your procedures in this section,

The Malterials and Methods section is often the best place to begin writing
your paper. The writing is straightforward and concise, and you will be
reminded of the details of the work.
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Results

The Resulis section consists of at least four components: (1) one or two sen-
tences reminding the reader about the natwre of the research, (2) one or more
paragraphs that describe the yesults, (3) figures (graphs, diagrams, pictures),
and {4) wables. The Resulls is the central section of a scientific paper. Therelore,
you should think carefully aboul the best way 1o present your results 1o the
reacdler. The data included in 1ables and graphs should be summarized and
emphasized in the narrative paragraph. Draw the reader’s attention 1o the
results that are important, Describe trends in your data and provide evidence
Lo support your claims. This section also 1s writlen in the past tense.

Before writing the Results section, prepare the tables and figures. Remember
o number figures and tables consecutively throughout the paper (see Lab
Topic 1, Scientific Investigation, for instructions on creating figures and lables and
their presentation}. Reler to figures and tables within the paragraph as you
describe your results, using the word Figure or Table, followed by its num-
ber; for example, “(Figure 1).” Il possible, place each figure or table at the
end of the paragraph in which it is cited.
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I you have performed a statistical analysis of your data, such as chi-square,
include the results in this section,

Report your data as accuralely as possible. Do not report what you expected
10 happen in the experiment nor whether your data supported your hypoth-
esis. Do not discuss the meaning of your results in this section. Do nol c¢ri-
tique the results. Any data you plan (o include in the Discussion section
must be presented in the Resulis. Conversely, do not include data in the
Results that you do not mention in the Discussion.

Write the Results section before attempting the Discussion section. This will
ensure that the results of your investigation are clearly organized, logically
presented, and thoroughly understood before they are discussed. For this
reason, some scientists begin with the Results section when writing a paper.
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Discussion

In the Discussion section, you will analyze and interpret the vesults of your exper-
iment. Simply restating the results is not interpretation. The Discussion must
provide a context for understanding the significance of the resulis. Explain
why you observed these results and how these results contribute 10 our
knowledge. Your results either will support or confirm your hypothesis or
will negate, refute, or contradict your hypothesis; but the word prove is not
appropriate in scientific writing. Il your results do not support your hypoth-
esis, you must still state why you think this occurred. Support your ideas
from other work (books, lectures or outside reading ol scientific literature).
State your conclusions in this section.

Complete your Introduction and Results sections before you begin writ-
ing the Discussion. The figures and tables in the Results section will be par-
ticularly important as you begin (o think about your discussion. The tables
allow you 1o present your results clearly 1o the reader, and graphs allow
you Lo visualize the effecis that the independent variable has had on the
dependent variables in your experiment. Studying these data will be one
of the first steps in interpreting your results. As you study the information
in the Introduction section and your data in the Results section, write
down relationships and integrate these relationships into a rough draft of
your discussion.

The following steps may be helpful as you begin o outline your discussion

and before you write the narrative:

+  Restate your question, hypothesis, and prediction.

+  Write down the specific data, including results of statistical 1ests.

*  State whether your results did or did not confirm your prediction and
supporl or negate your hypothesis.

*  Write down what you know about the biology involved in your exper-
iment. How do your results fit in with what you know? What is the sig-
nificance of your resulis?

+  How do your results support or conflict with previous work? Include
references 10 this work.

*  Clearly state your conclusions.
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» List weaknesses you have identified in your experimental design that allected
your results. List any problems that arose during the experiment itsell
that affected your resulis. The weaknesses of the experiment should not
dominate the Discussion. Include one or two sentences only if these prob-
lems affected the results. Remember the focus of the Discussion is 1o con-
vey the signiticance of the resulis.

* You are now ready Lo write the narrative for the Discussion. Integrate
all of the above information into several simple, clear, concise para-
graphs. Discuss the results; do not simply restate the data. Reler o other
work Lo support your ideas.
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Reterences Cited (or Relerences)

A References Cited section lists only those references cited in the paper. A
References section (bibliography), on the other hand, is a more inclusive
list of all references used in producing the paper, including books and papers
used 10 obtain bac,kgi ound knowledge that may not be cited in the paper.
Most references will be cited in the Introduction and Discussion sections
of your paper. For your paper you should have a References Cited section
that includes only those references cited in the paper.
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Title Page and Title

The title page is the {irst page of the paper and includes the title of the paper,
your name, the course title, your lab time or section, your instructors name,
and the due date for the paper. The title should be as short as possible and as long
as necessary to communicale fo the reader the question being answered in the paper.
For example, il you are asking a question about the inheritance patterns of
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the gene for aldehyde oxidase production in Drosophila melanogaster, a pos-
sible title might be “Inheritance of the Gene lor Aldehyde Oxidase in Drosophila
melanogaster.” Something like “Inheritance in Fruit Flies” is too general, and
“A Study ol the Inherilance of the Enzyme Aldehyde Oxidase in the Fruit
Iy Drosophila melanogaster” is 100 wordy. The words “A Study of the” are
superltuous, and “Enzyme” and “Fruit Fly” are redundant. The suffix -ase
indicates Lhat aldehyde oxidase is an enzyme, and most scientists know that
Drosophila melanogaster is the scientific name of a common fruit fly species.
However, it is appropriate to include in the title both common and scien-
tific names of lesser known species,

Place the title about 7 cm [rom the top of the title page. Place “by” and your
name in the center of the page, and place the course name, lab section,
instructors name, and due date, each on a separate centered line, at the hot-
tom of the page. Leave about 5 ¢m below this information.




image3.png
Abstract

The abstract, il one is requested by the instructor, is placed at the begin-
ning of the Second page of the paper, alter the ttle page. The abstract con-
cisely summarizes the question being investigated in the paper, the methods used
in the experiment, the results, and the conclusions drawn. The reader should be
able to determine the major wopics in the paper without reading the entire
paper. The abstract should be no more than 250 words, and {ewer il possi-
ble. Compose the abstract after the paper is completed.
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Introduction

The introduction has two functions: (1) to provide the context for your investiga-
tion and (2) to state the question asked and the hypothesis tested in the study.
Begin the introduction by reviewing background information that will enable
the reader to understand the objective of the study and the significance of
the problem, relating the problem to the larger issues in the field. Include
only information that directly prepares the reader 1o understand the ques-
lion investigated. Most ideas in the introduction will come from outside
sources, such as scientific journals or books dcaimg y with the topic you are
investigating. All sources of information must be relerenced and included
in the Relerences Cited (or References) section of the paper, but the intro-
duction must be in your own words, Reler 1o the relerences when appro-
priate. Unless otherwise instructed, place the author of the reference cited
and the year of publication in parentheses at the end of the sentence or
paragraph relating the idea; for example, “(Finnerty, 1992).” Additional
information on citing references is provided in References Cited. Do not
use citation lorms wilized in other disciplines. Do not use footnotes and
avoid the use of direct quotes.
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As you describe your investigation, include only the question and hypoth-
esis that you [inally investigated. Brielly describe the experiment performed
and the outcome predicled {or the experiment. Although these items are
usually presented after the background information near the end of the
introduction, you should have each clearly in mind before you begin writ-
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