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Journal Article Format


Format for a Journal Article,  Research Report, Thesis or Dissertation
I. Title Page: The title page includes the title, the authors and their institutions, and the date of submission.

II. Abstract: This will summarize the entire article.  For journal articles, check with the “instructions to authors” to determine the maximum number of words allowed, which will generally be on the order of 350.  The content of this section will be one to four lines each for introduction, methods, results, discussion, conclusion.

III. Introduction:  This section tells the reader why your work was needed in the broader context of the general problem.  You should not attempt to review everything related to the general problem, but rather to provide enough background for the reader to understand the need for your research.  Start with a general statement of the problem itself, making sure that the reader understands the importance of the problem.  Next, discuss what is lacking in our understanding of the problem and what new information needs to be obtained.  Throughout the introduction, describe any information required for the reader to understand the methods that you use.  Finally, make a statement as to what you plan to do in your work.  What hypotheses are to be tested, and how they will be tested.  Important: The last paragraph of your introduction must: (1) link the concepts you have discussed with the objectives of your research, (2) state the hypotheses you are testing, and (3) briefly describe the experiments you have performed to test the hypotheses. The estimated length of an introduction to a journal article is 1 to 2 pages.   A thesis or dissertation will have a much longer introduction.  Assume that your reader is familiar with general scientific, mathematical and engineering concepts, but may not be working directly in your area.
IV. Methods: This section will explain in detail how you designed your experimental setup and performed the experiment, and how you analyzed the data.  Subsections will include:

1. Experimental design.   Describe all information, both structural and functional, about 1) the equipment you have used, 2) how the equipment was assembled together, 3) protocols for any reagents that need to be generated, and 4) protocols for the experiments themselves.  Be as detailed as possible.  Include dimensions, materials, any computer algorithms or software used.  State the source for each piece of equipment used and for critical reagents or test kits.  Use the following subsections for this part of your report.

(a) Illustration of the Setup: Include neat and fully labeled drawings of the experimental apparatus and of its major components.

(b) Description of the Setup: Describe each component of the system and how the components work together.  Be specific about the materials used in the system.
(c) Theoretical Analysis: Explain the quantitative theory you have used to analyze your data.  You can be terse about any theory that has to do with off-the-shelf components of your system.

2. Testing: Describe what tests you performed on the apparatus to ensure that it works properly, including calibrations and positive controls.  Results of your testing will be stated later in the “Results” section.
3. Protocols: Describe the specific experiments to be performed with the equipment.  Clearly identify any negative controls used.
4. Statistical Analysis: Describe any statistical analysis that will be performed on the data.  Remember that any description of hypothesis testing must include the specific data to be used in the test.  For example, if you are using a student’s T test to compare means, state what two data sets will be compared.  (See “describing statistical analysis” below).

The estimated length of the Methods section of a journal article is 2-3 pages.
IV. Results: Where appropriate, compare measured data to theoretical curves.  Depict your measured data as individual data points and your theoretical curves as lines on your graphs.  Remember that pictures are more readily understood than words, but words are needed to orient the reader to the pictures.  Graphs are preferred over tables.  Be sure to have descriptive figure captions for all of your graphs.  Include enough information in the figure caption that the reader can understand the overall point of the graph without referring to the text. (Estimated length 2-3 pages)
V. Discussion: Discuss the experiments.
1. What did you set out to do, and why?

2. To what extent do your experimental results agree with your theoretical analysis?

3. How could you modify your theoretical analysis to more accurately model your research question?

4. What can be done to clarify any discrepancies in the data?

5. What additional testing could you do with this apparatus or with another apparatus that would be relevant to the questions proposed in your introduction?

6. What new information have you obtained in your experiment (other than proving/disproving your hypothesis).  While it is great to have proven your hypothesis, it is the unexpected results from an experiment that are the most interesting.  They raise new questions for future experiments. (Estimated length, 2-3 pages)
VI. Conclusions: Draw conclusions about the original hypothesis. (Estimated length ½ page).
VII. Future Work: Where do you go from here with the project? (Estimated length ½ page).
VIII. Acknowledgements: You should have a good number of people to acknowledge in your project.  Do not acknowledge co-authors.  They are already acknowledged by being listed on the title page.

IX. References:  You will need to refer to the “instructions to authors” for the specific format required.  Some journals will want you to use (Author, Date) citation format, while others will want you to reference articles by number.
X. Appendices: Appendices as appropriate to your project (e.g. detailed theoretical derivations or additional data that is important but not necessary to the overall thrust of your paper).  Appendices are rare in journal articles, so be conservative in their use.
Describing Statistical Analysis

In your proposal you are asked to describe statistical tests for significance that you will perform on the data that you collect in the evaluation of your device.  Below are two examples of such a description.  Note that each example identifies the following.

1. What data will be collected.

2. How many times the measurement will be repeated.

3. The null hypothesis to be tested.

4. The alternative hypothesis.

5. The value of the probability statistic that is considered significant.

Example description of Student’s T Test

Pressure drop will be recorded at the given flow rate 5 times for the two stenosis lengths.  The null hypothesis, that pressure drop does not depend on stenosis length will be tested by a one-tailed Student’s T test, under the alternative hypothesis that pressure drop is larger for longer stenosis.  The result will be considered significant for p values less than 0.05.

Example description of Pierson’s Correlation Coefficient

Pressure drop will be recorded at 7 flow rates, ranging from 2 ml/sec to 15 ml/sec.  A linear least squares fit of these data will be performed, and the Pierson’s correlation coefficient from this fit will be evaluated to test the hypothesis that pressure drop depends on flow rate in the range of flow rates examined.  The null hypothesis is that pressure is not a function of flow rate.  Results will be considered significant for p values less than 0.05.
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