LAB REPORT GUIDELINES
One of the main goals of lab reports is to gain experience and a deeper understanding of technical writing. Reports are the primary means by which an investigator/scientist communicates the findings of an experimental or theoretical study to other persons interested in the work.

THE BASICS

A lab report usually has six parts: Abstract, Introduction, Procedure, Results, Discussion & Conclusions, and Acknowledgments.  
1. Abstract

The abstract is an ultra concise description of your laboratory experiment. Include a summary of the experiment’s purpose, set-up and procedure, and then your results. In this class, the abstract only needs to be three to five sentences. 
Example: The static and dynamic coefficient of sliding friction between an inclined flat surface (red oak or steel) and flat blocks of various materials, red oak, steel, Teflon and rubber, were determined by measuring the angle of repose on an inclined plane. The dynamic coefficient of friction was found to be less than the respective static coefficient in every case, but there was a range of values for both coefficients. The measured static coefficients range from a low of 0.04 for Teflon on steel to a high of 0.7 for rubber on wood.
2. Introduction

In an engineering lab report, the introduction is a fairly substantial section that states both the purpose and the scientific background of the experiment. (This is not a one-paragraph English essay introduction!) When describing the purpose, be sure to talk about the real-world context of the experiment. Answer the question: Why was this experiment created? In discussing scientific background, describe the theory and/or mathematics of the experiment to the best of your abilities. 
3. Procedure

In paragraph form, describe the method used to obtain your results. Note that this section should not be a set of instructions, but a more general description of the experimental procedure. To strike a balance between reiterating the lab manual versus over generalizing, write this section so that it’s possible for a peer to replicate the experiment, using a bit of creativity to fill in the blanks.
  Lab reports, and most especially the procedure section, are usually written in the passive voice and not the active.
Example:
Active Voice:  We poured the acid into the test tube.

Passive Voice:  The acid was poured into the test tube.
4. Results

This is the most important part of the lab report. Results does not mean raw data!  Show manipulated data, charts, and graphs that you used to derive your experimental results/conclusions, and explain in words what those data and figures mean. Compare your results to expected values. If your results do not meet expectations, you must provide plausible reasons for the discrepancies. 
5. Discussion & Conclusions

In this section, summarize your findings and address the ramifications of your results. Relate your findings to the big picture. Since this is an engineering lab, discuss the question: What real-life problem does this technology solve? Also use this section to delve into related topics that might interest the reader. What other variables would be interesting to test? What if certain aspects of the experiment were tweaked? What are some other applications of this technology?
6. Acknowledgments

Use this section to thank people who were especially helpful, but were not involved as co-authors.  This section is not of vital importance during M&TSI, but is helpful during more intensive research/development projects where others assist in minor roles during the experimental process.
These are the six sections of the lab report. Note that these sections are generally used but are not absolute. It might make more sense to combine Procedure and Results, or Results and Discussion. Furthermore, if a laboratory has two parts, you will have to decide whether it is better to combine the parts into one report, to divide the report into Part A and a part B, or to write two separate reports.
STYLE

1. Figures and Tables Figures and tables are to be referenced in the text BEFORE they appear in the document. Reference them by the figure (or table) number. Try not to use such phrases as “In the table below...”. Instead say “In Table 1, it can be seen that...”.  It is desirable to have the reference to the figure and the figure itself on the same page. If that can’t be done, the artwork should be on the next page.

The text on figures must be legible! Do not shrink an original so much that one can’t read the text. Print in Landscape mode if the artwork does not fit in Portrait mode.  Titling a figure as “Fig. 1” is insufficient. It must have a descriptive title such as: “Fig. 1 System Block Diagram for…”.  The title for a chart/table is typed ABOVE the table. The title for a figure is typed BELOW the figure.
After referencing a table in the text, it is better to print the entire table on the following page rather than printing half on the reference page and half on the following. If a table is very long and must flow onto a second page, then repeat the table headings on the second page.

2. Use of the Word “Etc.” Using the word “etc.” implies some knowledge by the reader and should be avoided. In technical writing, the writer tries to convey information and the less the reader has to fill in, the smaller the chance of his misunderstanding something. If “etc.” is used, it should be preceded by at least three items in the series and the remaining items (though not mentioned) should be obvious.

For example, how would you feel if you went into a clothing store and the salesman said, “We have lots of colored shirts: Red, etc.”? You wouldn’t have the faintest idea if he carried blue or green shirts. If, however, he had said, “Our shirts come in every color of the rainbow: Red, orange, yellow, etc.” then you might have more confidence in finding that blue or green shirt.

3. Use of the Words “I” and “We” With few exceptions, one does not use personal pronouns in technical writing, particularly in a proposal. It’s O.K. if one is speaking for the corporation such as the General Manager does in his cover letter to the proposal or if one wishes to avoid needless repetition of terms such as corporate names, customer titles, or job titles.  One could argue that “we” is permissible when speaking about an entire lab group, but the passive voice is more useful in avoiding this situation.
4. Use of the Words “He”, “She”, and “He/She” With very few exceptions pronouns denoting gender are not used in technical writing, particularly the politically correct “He/She”. That form may be OK for a legal document but not for a technical one.  Instead of saying “The operator adjusted his/her chair so that he/she could see the monitor more easily” say “The operator adjusted the chair so that the monitor could be seen more easily,” or try to reword everything in the passive voice.
5. Spelling There’s no excuse for misspelled words when spell-checkers are readily available.

6. Acronyms Unless an acronym is well know (“USA”) and commonly used in everyday speech, it should be introduced before being used in text. This introduction is done by spelling the full name of the acronym and then immediately enclosing the acronym in parenthesis [“Gel permeation chromatography (GPC) was used to determine…”].

7. Numbers/Percents Write out all numbers less than 10. Write out the word “percent” unless it is being used in a table.

8. Leading Zero Missing on Decimal Numbers Less Than One It is too easy to miss a decimal point in text if your eye is not looking for it. There is little distinction between a decimal point and a stray spec or decimal point. The best way to avoid this problem is to place a “zero” in front of the decimal point for all decimal numbers with a magnitude less than one.
9. Humor Avoid humor in technical writing, as it is often misinterpreted and appears unprofessional.
10. Superfluous Wording Delete “fluff” statements such as “I’m happy and excited about this experiment as it will be the culmination of my wonderful Management and Technology Summer Institute experience at Penn, bringing together all the knowledge I’ve gained in the past three weeks.”

As with all technical writing, your lab reports must be clear and concise. Convince your reader that you are a competent experimenter and that your results are legitimate. Also, try to keep your reader interested. 
For this course, assume that your reader has basic knowledge of physics, chemistry, and mathematics. However, do not assume that your reader is familiar with the laboratory equipment and techniques in the area of the experiment. 
MISCELLANEOUS
Formatting
· Reports should be 3 (but absolutely less than 5) pages of text, double-spaced.  Appropriate tables, illustrations, and graphs placed in appendices are additional and do not count towards the page limit. Number your pages!
· Use 12 point Times New Roman font for the body of the report. Appropriate margins are 1.25 inches left and right and 1 inch top and bottom. 
Labels

· Make sure your report has a title.
· Identify the sections of the report.
· Use numbered labels for figures (i.e. graphs and illustrations) and tables so you can refer to them more easily within the text.
· It’s best to place figures and tables where they are referenced in the text, although placing these in an appendix is permissible if appropriate. 
· Numbered labels should be placed underneath figures but above tables. 
· Figures have Arabic numerals and tables have Roman numerals.
· A caption should appear underneath figures and tables. 
Tenses
· Use past tense to describe your experiment (“the beaker was placed…”) and present tense for permanent truths (“the speed of light is approximately…”). 
· Generally use the passive voice (especially for the procedure section). However, it’s fine to use an active voice when discussing results and when the passive voice becomes too awkward/wordy. 
References
· Cite your sources! Number your citations using superscripts, brackets, or parentheses. 
· A reference must provide enough details so that the reader can find it if he or she wants to check sources or find additional information.
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	Section
	Possible Points
	Score
	Guidelines

	Abstract
	20 pts
	 
	Must be concise, clear, yet effective.  The reader should understand the purpose, general procedure, and basic results of the experiment.  Abstract should be roughly 75-110 words

	Introduction
	10 pts
	 
	Gives enough background information, assuming the reader already has a general knowledge of introductory mathematics/science.

	Procedure
	20 pts
	 
	Good overview, primarily in the passive voice, of the experimental procedure.  Enough information is given to enable the reader to replicate the process, without giving too much superfluous detail.

	Results
	20 pts
	 
	Manipulated data, charts, graphs, and other figures presented with minimal, if any, raw data.  If raw data is essential to the report, it ideally should be placed in the appendix.  Accuracy may also be taken into consideration, depending on the lab.

	Discussion/Conclusion
	20 pts
	 
	Findings are summarized and the implications of these results are explained.  How does this affect real-world scientific fields?  What other experiments could be performed/what additional variables need to be tested?

	Miscellaneous
	10 pts
	 
	Proper format, length, style, etc followed as listed in the "Lab Report Guidelines."  This section also includes pre-lab assignments, if any.


Please feel free to combine sections as needed—point values will be adjusted accordingly.







� “Writing a Lab Report: Notes to Student Experimenters.” Adapted by D. Mowshowitz from an article in Biochemical Ed. by D. Blackman, 7: 82 (1979) <http://www.columbia.edu/cu/biology/ faculty/mowshowitz/howto_guide/lab_report.html>


� Many of the following comments on style are adapted from Senior Design Report guidelines, � HYPERLINK "http://www.ese.upenn.edu/ee442/Reports.pdf" ��http://www.ese.upenn.edu/ee442/Reports.pdf� written by Phil Farnum





