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Format of Lab Writeups
Formatting and Page Limitations

Every writeup will have the format: Abstract, Introduction, Methods, Results, Discussion, Conclusion(s), References.

Lab reports must be submitted in Microsoft Word with a 12 point Ariel font, single spaced.  You must adhere to the following requirements and restrictions:

1. Margins must be 1 inch for left, right, top and bottom.

2. There must be a header on the top of each page (above the 1” margin) that states:

a. The names of all three group members.

b. Which laboratory is being described (e.g. “Pressure Drops across Stenoses”).

3. Each page must have a page number on the lower right hand side (again, below the 1” margin).

4. Figures, graphs, references and equations must conform to the guidelines given in “Checklist for Figures,” “Checklist for references,” “Checklist for Graphs,” and “Equation Editor Keystroke Commands.”

5. Your report must be preceeded by a copy of the three Checklists on which you have checked each of the items, indicating that all checks have been performed.

6. After the checklists, you must state the role of each group member in your laboratory, including which sections were written, and revised by which group member.

7. The following page limitations must be adhered to:

a. Abstract: No more than 1/3rd of a page (about 250 words).
b. Introduction: No more than 1 page.
c. Methods: No more than 2 pages (including figures and tables).
d. Results: No more than 2 pages (including figures and tables).
e. Discussion: No more than 1 page.
f. Conclusions: No more than 1/3rd page.
g. List of References: No limit.
8. At the end of the report you must have an appendix that includes all data collected in the laboratory.

Content of Each Section

Abstract:

The abstract is a brief summary of the experiment.  In general this will have one or two sentences for each one of the sections.  An example is given below:

Experiments were carried out to determine the effect of stenosis length and severity on the pressure drop across a stenosis.  Single stenoses were inserted in a section of tubing, and flow with Reynolds numbers from 200 to 1000 was imposed.   Pressure was measured with a Statham model 27 transducer.   A change in stenosis diameter reduction from 50% to 25% resulted in a significant reduction in the pressure loss (p = 0.0023), and a reduction in stenosis length from 2.54 cm to 1.27 cm also resulted in a smaller pressure loss (p = 0.11).  A comparison between the data and Young’s equation for pressure loss across a stenosis showed similar trends, but the measured values were a factor of two higher than the theoretical values.  The accuracy of the measurements was estimated to be (5%.  The stenosis shapes in these experiments differed from those used by Young.  The data could be made to match a modified version of Young’s equation if the empirical constands were adjusted.  The data suggest that an additional factor, such as stenosis shape or upstream flow conditions is affecting the pressure drop.

Notice that this abstract can be broken up as follows:

Introduction:

Experiments were carried out to determine what effect stenosis length and severity has on the pressure drop across a stenosis.

Methods:

Single stenoses were inserted in a section of tubing, and flow with Reynolds numbers from 200 to 1000 was imposed.   Pressure was measured with a Statham model 27 transducer.

Results:

A change in stenosis diameter reduction from 50% to 25% resulted in a significant reduction in the pressure loss (p = 0.0023), and a reduction in stenosis length from 2.54 cm to 1.27 cm also resulted in a smaller pressure loss (p = 0.11).  A comparison between the data and Young’s equation for pressure loss across a stenosis showed similar trends, but the measured values were a factor of two higher than the theoretical values.

Discussion:

The accuracy of the measurements was estimated to be (5%.  The stenosis shapes in these experiments differed from those used by Young.  The data could be made to match a modified version of Young’s equation if the empirical constants were adjusted.

Conclusion:

The data suggest that an additional factor, such as stenosis shape or upstream flow conditions is affecting the pressure drop.

The main body of your report will then proceed as follows:

Introduction

State what you are going to do and why.  In stating why, you must give some indication of the state of the art, i.e. what is known and what is not known about the phenomenon you are studying.  However, you should not be giving a literature review here.  You should give only enough information to tell the reader what your motivation is.

The last paragraph of your introduction should be a statement of what hypothesis you are attempting to test and briefly the general method you are taking to test it.

Methods

State how you did your measurements.  This will usually require a diagram of the experimental setup, procedures for calibration, statement of what equipment was used (make and model number), description of the experimental protocol, and description of the statistical analysis.

Results
This will include plots of your data and a description of these plots.  Any preliminary information, such as calibration curves and calibration coefficients should also be included here.  Comments on calibrations (i.e. correlation coefficients for least squares fits, statement as to whether the calibration is linear) should also be made.  All figures must be referenced in the text by figure number, and every figure must have a figure caption that describes the figure.  You should make your figure captions self explanatory so that a casual reader of your report can get the general idea of your report merely by looking at your figures and reading their captions.  Always use individual points to represent data values and lines to represent underlying models.   For example, see Figure 1.
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Notice that I have eschewed the defaults of Excel in Figure 1.  There is no excessive color in this plot.  You do not want unnecessary color because not everyone has a color Xerox machine.  I have also eliminated extra gridlines.  The x and y axes contain both the variable being plotted and the units of that variable.  Different data sets are distinguished by symbol shape, and not by color.  Also, because I have a theoretical model for the complete range of data collected (i.e. for flow rates from 0 to 20 mL/s), I have shown the complete theoretical curve.  This information helps to orient the reader with respect to the behavior of the data collected.
Finally, provide levels of significance for the statistical tests you have run.  For example, for a T-test, what is the value of p?

Discussion

The discussion section will include interpretation of your experimental results.  In some of the experiments this will be a matter of answering the questions provided.  In others this section will be more open ended.  You should consider the following:

1. What was the original question you set out to answer?

2. Is the experiment itself valid?  Does it test the null hypothesis?

3. What systematic errors are there in the experiment?

4. What is a quantitative estimate of the error inherent in the data?

5. Do the results agree with what we already know about the system being studied?

6. What do you notice about the data that you did not anticipate in the original experimental design?

7. What new problems do the results raise?

8. What further experiments need to be done?

Question 1 is just a reiteration of what the state of the art looked like before you did this experiment.  Questions 2-5 are designed to validate the correctness of the data and to let the reader know how much confidence he/she should have in the results.  Questions 6-8 relate to the future of this line of investigation.

Conclusion

This is a reiteration of the main result you found in this study.  It should relate to the problem statement in the introduction section, but you may wish to add additional caveats (e.g., The data match the theoretical analysis, but there is evidence that the system might be temperature sensitiive as well).
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Information that you cite from other journals should have a journal reference.  Never include a reference unless you specifically refer to it in your text.  For this course, use the following format:
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