Guidelines for Writing Scientific Research Papers

The following is a set of guidelines you should follow when writing your report for the Environmental Impact Assessment (EIA) that you have completed. 

Format

The scientific paper has the following elements: Title, Abstract, Introduction, Methods, Results, Discussion, and Literature Cited. The actual words "Introduction", "Methods," etc. are used to head the sections of your paper. Begin a new page for each section. Tables and Figures are placed at the end of the text. In the Appendix you will find an example of a short scientific paper, which contains most of the elements described below, except for an abstract. Consult that after reading each of the following sections.

Title: 

The title should contain three elements:

1. the name of the organism studied;

2. the particular aspect or system studied;

3. the variable(s) manipulated.

Do not be afraid to be grammatically creative. Here are some variations on a theme, all suitable as titles:

· THE EFFECT OF TEMPERATURE ON GERMINATION OF CORN

· DOES TEMPERATURE AFFECT GERMINATION OF CORN?

· TEMPERATURE AND CORN GERMINATION: IMPLICATIONS FOR AGRICULTURE

Sometimes it is possible to include the principal result or conclusion in the title:

· HIGH TEMPERATURES REDUCE GERMINATION OF CORN

Abstract: 

The abstract is a one or two paragraph condensation (150-200 words) of the entire work described completely in the article. The abstract should be a self-contained unit capable of being understood without the benefit of the text. It should contain these four elements:

1. the purpose of the study (the central question);

2. a brief statement of what was done (Methods);

3. a brief statement of what was found (Results);

4. a brief statement of what was concluded (Discussion, in part).

Introduction: 

The function of an introduction is to present the question being asked and place it in the context of what is already known about the topic. Background information that suggests why the topic is of interest and related findings by other scientists are usually mentioned here. In other words, this section should contain:

1. a description of the nature of the problem and current state of knowledge or understanding at the beginning of the investigation (background);

2. a statement of the purpose, scope, and general method of investigation in your study;

3. hypothesis/hypotheses and predictions.

Do not get lost in reviewing background information. Remember that the Introduction is meant to introduce the reader to your research, not summarize and evaluate all past literature on the subject (which is the purpose of a review paper). Include only enough background information to allow your reader to understand why you are asking the questions you are and why your hypotheses are reasonable ones. Often, a brief explanation of the theory involved is sufficient.

The statement of purpose expresses the central question you are asking and thus presents the variable you are investigating. For example:

1. This study investigates the relationship between tree density and fruit size.

2. The purpose of this study is to determine the effect of enzyme concentration on the reaction rate of ....

The hypothesis is the explanation you are proposing for certain observations. It is a tentative answer to the question you have posed above. It should be accompanied by a prediction of results expected under certain conditions if the hypothesis is correct.

3. If competition lowers reproductive output, then fruit size should be smaller when tree density increases.

Some editors think that the principal results and conclusions should be summarized in the Introduction. This practice is advocated by Day (1983). Most biologists disagree, arguing that such a summary appears in the abstract and should not be repeated in the Introduction.  Write this section in the past or present tense, never in the future. Avoid expressions like "This study will examine

Methods:  

The function of this section is to describe all experimental procedures, including controls. The description should be complete enough to enable someone else to repeat your work. If there is more than one part of the experiment, it is a good idea to describe your methods and present your results in the same order in each section. 

1. Explain why each procedure was done, i.e., what variable were you measuring and why? Example:

Difficult to understand: First, we put some soil in a pot and planted our seeds. Next we applied the correct solution to the pot.

Improved: We put 2 green bean seeds into our pot that was filled with soil. I then applied the correct solution, either water or 0.1% salt solution, to the pot in order to determine the effect on growth.

2. Experimental procedures and results are narrated in the past tense (what you did, what you found, etc.) whereas conclusions from your results are given in the present tense.

3. Specify the sampling protocol – what measurements were made? When were the measurements made (hourly, daily, bi-weekly, weekly, etc.)? Also mention any problems you may have had in taking your measurements. DO NOT DISCUSS them however as this will be done in the discussion section.

4. Use active rather than passive voice when possible. Always use the singular "I" rather than the plural "we" when you are the only author of the paper. Throughout the paper, avoid contractions, e.g. did not vs. didn’t.

Results: 

The function of this section is to summarize general trends in the data without comment, bias, or interpretation. Statistical tests applied to your data are reported in this section although conclusions about your original hypotheses are saved for the Discussion section.

Data may be presented in figures and tables, but this may not substitute for a verbal summary of the Findings. The text should be understandable by someone who has not seen your Figures and tables.

Example:

Incorrect: The results are given in Figure 1.

Correct: Salinity directly affected the stem elongation of the bean plants used (Fig. 1).

1. All results should be presented, including those that do not support the hypothesis.

2. Statements made in the text must be supported by the results contained in Figures and tables.

Discussion: 

The function of this section is to analyze the data and relate them to other studies. To "analyze" means to evaluate the meaning of your results in terms of the original question or hypothesis and point out their biological significance.

1. The Discussion should contain at least:

· the relationship between the results and the original hypothesis, i.e., whether they support the hypothesis, or cause it to be rejected or modified.

· an integration of your results with those of previous studies in order to arrive at explanations for the observed phenomena.

· possible explanations for unexpected results and observations, phrased as hypotheses that can be tested and be realistic experimental procedures, which you should describe.

2. Trends that are not statistically significant can still be discussed if they are suggestive or interesting, but cannot be made the basis for conclusions as if they were significant.

3. Avoid redundancy between the Results and the Discussion section. Do not repeat detailed descriptions of the data and results in the Discussion. 

4. End the Discussion with a summary of the principal points you want the reader to remember. This is also the appropriate place to propose specific further study if that will serve some purpose, but do not end with the tired cliche’ that "this problem needs more study." All problems in biology need more study. Do not close on what you wish you had done, rather finish stating your conclusions and contributions.

