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At the end of your lab exercises you are required to submit a brief report describing some aspect of the work you have just completed.  You should view each report as an “in-house” professional document; that is, it is likely to be circulated among managers and supervisors within your organization.  Usually (but not always) you can assume that a report like this will not circulate outside the organization, so clients and members of the general public are not likely to see it.  However, you should still pay attention to spelling, grammar, punctuation, and organization, because even an internal document is a reflection of yourself.  If your supervisor thinks you can’t write, he or she may wonder what else you can’t do!

With an internal document you can get away with shortcut notation and jargon as long as your manager knows what they mean.  The key is to give your manager the information he or she needs accurately and quickly.  Make your report understandable, but don’t “pad” it with a lot of filler material.  Filler will definitely not impress your manager.  Get to the point.  Your manager has even less time than you do.  But don’t sacrifice important information needed to understand your message in an effort to limit the size of your report.  You should assume that your manager knows what you are doing in a general sense but does not know the details.  In other words, your reader has not read the lab handout.  You should therefore make use of circuit diagrams, graphs, figures, a few equations, and brief but concise descriptions of test procedures, if appropriate, to address the assigned topic.
Report grades are typically based on the criteria listed below.  In most cases, the combined weighting of the first five criteria is similar to that of the Technical Content.  This reflects a reality of the engineering world, namely that communication skills are almost always as important as technical competence.

Criterion

Important Considerations
Style


Appropriate for an internal report intended for a manager; use a professional
tone; avoid colloquialisms; jargon is okay if mutually understood.

Spelling

Double-check your spell-checker!

Grammar

Consistent voice (passive, third person recommended but not necessary);
consistent verb tenses; good transition phrases and sentences; subject/verb agreement; proper use of punctuation (especially apostrophes and commas).

Organization
Brief (one or two-sentence) introductory and concluding comments; figures and tables with reference numbers, referred to in text by number, if appropriate; references within the text to other sources, if applicable (esp. figures taken from lab handouts); footnotes and appendices are excessively formal.
Neatness

Use word processing software, if possible; figures, tables, and equations should
be readable; use a software package, if possible, but very neatly handwritten or hand-drawn figures and tables are okay.
Technical Content
Strive for conciseness and accuracy; describe the equipment configurations and
experimental methods that were employed, if appropriate; consider presenting tabulated data (such as a series of measurements) as a plot to clarify the trend it shows; define all variables and symbols used in equations, figures, and text that are not universally known (e.g., where in the circuit is the “output voltage” measured?); address poor or unexpected results and give legitimate explanations.

Specific Issues

Several style issues and other items of technical, grammatical, and organizational concern appear frequently in reports written for this course.  The following guidelines address the ones that most commonly occur.  A few minutes spent reviewing and reflecting on this list will go a long way toward improving your reports and, ultimately, your lab grades.
General Content

1. Write your report as if you were responding to a work assignment.  Pretend that it is not a classroom assignment and that the reader is not familiar with the lab handout.  Do not restate or copy the problem statement that I give to you.  Express in your own words why you are performing each task.

2. Attachments are appropriate if you have made photocopies of other documents that you wish to show to the reader (e.g., pages from a data sheet).  If you do this, cite the source of the attachment.
3. Appendices are not used in short reports, but, as mentioned above, attachments might be appropriate.

Technical Content and Style

1. ALWAYS include a circuit diagram, and refer to it in your text.
2. Define all variables used in figures, equations, and text that are not widely understood or obvious from context.  For example, you should not assume that your reader knows what “vL” means.  On the other hand,  is universally understood to mean 3.141592654…
3. All numerical values should include units, and units should be represented using appropriate symbols, not spelled out.  For example, use “50 ” instead of “50 Ohms.”  You can create most Greek letters in MS-Word by typing the corresponding Latin letter and then changing its font to Symbol; capitalization is preserved.  For example, the letter “w” in symbol font is “,” and “W” becomes “.”
4. Use a space between a value and its unit.  For example, “5 V” looks good, but “5V” does not.

5. Do not let values and their associated units be separated by line breaks.  This guideline also applies to figure numbers, table numbers, and equation numbers (e.g., “Figure 2,” “Table 1,” and “Equation 4”).  To prevent line breaks in MS-Word, type the space between the value and the unit while holding down the Shift-Ctrl keys.

6. Include a leading zero in fractional values expressed in decimal form.  For example, use “0.01 V” instead of “.01 V.”
7. Use a hyphen in a value/unit combination only when it acts as an adjective.  For example, you should use a hyphen in the sentence “The circuit was powered by a 5-V source.”  However, you should not use a hyphen in the sentence “The power supply was adjusted to produce 5 V.”  The difference is that “5-V” is an adjective that modifies the noun “source” in the first sentence.  In the second sentence “5 V” is a quantity and stands on its own as a plural noun.
8. The metric prefix “k” (for “kilo”) should be in lower case, not upper case.  “Mega” is an upper-case “M;” “milli” is a lower-case “m;” “micro” is the lower-case Greek letter “” (made by typing “m” and then changing its font to Symbol).
9. Do not use the same component labels for different devices in different circuits.  For example, if you use R1 and R2 to represent the resistors in a voltage divider circuit, don’t label the resistors in a separate circuit as R1 and R2 as well.  As another example, two or more input voltages should not all be labeled as vin.

10. You should not normally use an asterisk (*) or the “times” symbol (×) to represent multiplication.  Instead, you should express a product simply by writing the variables next to each other.  You could also use parentheses.  The asterisk is often used to represent other operations, such as convolution or complex conjugation, so its use to represent multiplication could cause confusion.  Be careful when using a dot (∙) to represent multiplication, since it could be confused with the vector dot product operation.  The “times” symbol is often used to represent the vector cross product.
11. Percentage error is calculated using the formula
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An easy way to check that you have the correct form is to remember that 105 is +5% higher than 100.
12. Specify whether AC or other periodic voltages and currents are peak (pk), peak-to-peak (pp), or rms, if applicable.

Figures, Tables, and Equations

1. If you present a figure, table, or equation, you should refer to it by number and explain it in the body of your text.  Do not force the reader to deduce on his or her own why the figure (or table or equation) is there and what information it is supposed to convey.  Consider using captions.
2. When referring to labs, figures, tables, and equations by number, don’t spell out the number.  For example, use “Lab 1” and “Fig. 1” instead of “Lab one” and “Fig. one.”  The words “Figure” and “Table,” when referring to specific numbered figures or tables, should be capitalized.  The word “Equation” is often capitalized as well.
3. You do not necessarily have to include descriptive captions with figures and tables in a short informal report.  However, a citation to a source is necessary if you have copied a figure from somewhere else.  Note that it is perfectly acceptable to refer to a figure or table directly in the text (e.g., “In the figure shown below we see that…”).  A citation can be given in the body of the text instead of in a figure caption (e.g., “In the figure shown below (from the Lab #1 handout) we see that…”).

4. Figure captions should be placed below figures, and table captions should be placed above tables.  Avoid capitalizing every word in the caption.  Punctuate captions as normal sentences (including the use of a period at the end), even though they typically do not have the standard subject-verb form.
5. Although equations can be (and frequently are) numbered, they should never have captions.  Put all explanations of equations in the text.  Citations to sources of equations should be embedded in the text as well.  Equation numbers are usually right-justified on the page.

6. Label individual curves in multi-curve plots.  A common example of this is a plot of the input and output voltages of a circuit on the same oscilloscope screen.  You need to tell the reader which trace is the input voltage and which trace is the output voltage.  Also, label axes, and indicate the units used on each axis.

7. Figure titles are not always necessary, but if you use one, make sure it is descriptive and provides additional information.  Do not simply repeat the vertical and horizontal axis labels in a “Quantity 1 vs. Quantity 2” kind of form (e.g., “Voltage vs. Time”.  The reader should be able to tell by reading the axis labels that the plot shows voltage as a function of time.).
Grammar

1. The words “input” and “output” should not be used as verbs (e.g., “We inputted a signal,” “The circuit outputted 2 V.”).  Some suggested alternatives to the use of “input” as a verb are “supply” and “apply.”  Alternatives to “output” are “produce,” “generate,” and “supply.”

2. Avoid colloquialisms and jargon whenever possible.  For example, instead of using the phrases “hooked up” or “wired up”, use “connected,” “assembled,” “constructed,” or “built.”  Instead of “set-up” (used as a noun), use “configuration,” “circuit,” or “assembly.”  Instead of “plug into” (used in the context of substituting values into an equation), use “substitute.” 
References and Citations

1. Any figure you copy from somewhere else and any data you obtain from a data sheet must be referenced.  This includes figures you take from the lab handouts.  Others’ intellectual property must ALWAYS be acknowledged!
2. Data and figures from lab handouts should be cited.  A complete reference includes the author (i.e., instructor’s name), “Bucknell University,” the course number, and the lab number.  It is a good idea to include the semester as well, since the handouts change from year to year.  To aid the reader in finding the material, you could include the URL of the handout.

3. One purpose of citing references, besides acknowledging credit for another person’s ideas, is to inform the reader where the referenced material is located (i.e., from what journal, book, or web site did it come).  You should therefore include enough information to allow the reader to find the information him/herself.

4. A reference to a data sheet on the web should list the complete URL (not a partial URL) where the document can be found.  However, it is preferable to give the manufacturer’s name and the title and document number of the data sheet as well.
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