
To:  Mel-2 students
From:  Matt Young
Date:  January 26, 2009
Subject:  Lab reports

Please read this memo carefully and read the grading rubric at the end of the memo 
(Appendix 1).  Make sure that you have covered every entry in the rubric.  If you do so, you 
will get a good grade; if not, you will not.   You may submit your report as a memo or in report 
format, as you please.  See Guide to Writing as an Engineer, by Beer and McMurrey. 

Title.  If your report has a title, make it a short, meaningful title that begins with a key word 
and not some uninformative phrase such as “Study of” or “Investigation of.”   If you submit 
your report in memo format, make the subject line equally meaningful.

Abstract or Summary.  Don’t bother.

Introduction.  Please provide a brief explanation of the purpose of the lab and describe what 
you did.  You may outline your results in the introduction.  Begin with a sentence that explains 
the purpose of the lab. It sometimes helps to begin, “The purpose of this report is to ...,” finish 
the sentence, and then delete the words in quotation marks. Then briefly describe the 
experiment.  Remember that, in principle, the reader does not know what you have done, so 
write for an uninformed reader who may have to duplicate your experiment.   

Give background material in this section, but only after you have introduced your own 
work.  Finally, summarize your conclusions or recommendations in the Introduction.

Theory.  Please present the theory that underlies the experiment in a separate section.  In 
this lab, the theory is apt to be only a few sentences describing the equations you will use.

Procedures.  Describe the materials and procedures you used.  To save time, just say that 
you used the equipment listed in the lab book (which becomes a reference), with additions or 
subtractions..  Present a block diagram of the equipment and a simple wiring diagram with 
terminals numbered; these may be scanned from your lab notebook but should be presented 
as numbered figures, as explained below.  Please do not present the LabView programs or 
diagrams.  Please do not present Excel spreadsheets. 

Results.  Please describe your observations. Outline mathematical work for the calculation of 
numerical results.  You may show handwritten mathematical work, such as the sample 
calculation, as an appendix, but it is important to describe the work briefly in the report.  It is 
usually hard to follow someone else's handwritten calculations, so please annotate yours 
lightly. 



Please provide a sample (in pencil, pen, or a program like Mathematica) for each 
calculation you describe in the text and for each uncertainty calculation.  For example, show 
how you calculated force or displacement from a voltage; sometimes people forget to include 
the y-intercept, and we cannot find your errors if you do not present the relevant calculations. 
There is no need to type sample calculations, but they should be annotated so that a reader 
can follow them easily. 

In the wood compression and steel tension experiments, when you present graphs 
generated with Excel, please show (neatly in pencil, if you like) exactly how you estimated the 
yield stress, the noise, the ultimate strength, and so on. 

Perform an uncertainty analysis.  In particular, when you report an experimental 
number, estimate its uncertainty (95 % confidence, or 2 sigma).  We will tell you specifically in 
class what uncertainties to calculate.  We strongly urge you to perform the uncertainty 
calculations with Excel or some other program, not with a calculator, because you will do 
similar calculations over and over.  Outline the calculation in writing and calculate each 
component of uncertainty separately, so that you can see which one dominates.  Then 
calculate the combined standard uncertainty.

Discussion.  Also called Conclusion. Do not outline the paper, but rather summarize your 
findings. State explicit conclusions or recommendations.  Compare your results with expected 
results, such as handbook values.  Does the expected value fall within your 95 % confidence 
interval (±2uc)?  If not, why not?  Do not introduce new information into the discussion section.

Figures, tables, and equations. Figures and tables are an integral part of the report; do not 
place them in an appendix.  Please number figures and tables in the order in which they 
appear in the text and refer to them in the memo in the same order.  Place clear titles or 
captions on the figures and tables (by convention, figure captions are located below the 
figures, whereas table titles are located above the tables; think “table top”).  When you display 
a figure or a table, do not assume that the reader sees or emphasizes what you intend; state 
clearly what you want to emphasize.  Table 1 shows a properly formatted table and Figure 1 
shows a properly formatted graph (note that it is called a figure and not a chart or a graph).

Table 1. Choosing a light bulb.a, b

Type of bulb Initial cost Operating 
cost

Color Glare Total

Incandescent 4 0 3 4 11
Compact fluorescent 0 4 2 4 10
Quartz halogen 3 2 4 1 10

a Scale of 0 to 4, with 4 the best
b Sodium lamp has been ruled out because of color



Treat equations as parts of sentences and punctuate them if you prefer. In general, do 
not precede an equation with a colon.  Use symbols, not words, in equations.  Define the 
symbols explicitly. Do not set symbols off by commas. Here's an example: 

We calculate the force F using the equation 

F = ma (1) 

where m is the mass and a is the acceleration.

And here is a bad example:
We calculate the force F using the following equation where m is the mass and a is the 
acceleration.

F = ma (1) 

Figure 1.  Well-formatted graph.
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Miscellaneous.   Please use 12-point type. Please prepare the report so that any person who 
has not been in the lab will be able to understand and perhaps reproduce the experiment. It is 
acceptable, perhaps desirable, to write in the first person.  Be explicit about calculations or 
error analysis; for example, describe the calculations, rather than just saying that the 
calculation may be found in Appendix 1. Often the calculation in Appendix 1 is not clear to 
anyone but the author. 

Please pay attention to details such as correct use of units and significant figures, and 
correct formatting of figures and tables. 

Please do not show printed data files anywhere in the body of the memo; rather add 
them as appendixes, but only if you need to refer to them in the text. Likewise, do not submit 
LabView programs or front panels, unless they contain a graph you want to display.  Figures 
and tables, by the way, are considered part of the text and do not appear in an appendix 
(unless they are part of the appendix). 

Please use subscripts and superscripts; for example, write 3 × 106, not 3E06 and not 
3*10^6 (* in mathematics means convolution, not multiplication). Use the equation editor for 
complicated equations or write them in by hand.  (See Appendix 3 for customizing Microsoft 
Word.)  Precede all decimal points with a number, even if that number is 0: 0.76, not .76. Use 
the correct number of significant digits; in this lab, that usually means 2-3 (nonzero) digits and 
no more. 

Set equations, tables, figures off with a blank line, both above and below.

Use symbols not words for units: 3000 Pa, not 3000 pascals, and leave a space 
between the number and the unit symbol. Do not pluralize unit symbols or follow them with a 
period: 7000 lb, not 7000 lb., and not 7000 lbs. Note that strain is not a unit; strains should be 
expressed as, for example, 250 µin/in, not 250 µstrains, nor 250 µe.  I know that using strain 
as if it were a unit is a common error, but please do not propagate it. 

Cite references in the text in numerical order.  Number the references in the end of the 
text and display them in IEEE format.  You may find examples of IEEE format in Appendix 2.

I will deduct 1 point for errors such as writing 3E06, using * for multiplication or ^ for 
exponentiation, using an incorrect number of significant figures, and for failing to use a 
spelling checker.  I will generally ignore homonym errors (errors that a spelling checker will 
miss), but I will expect you to be able to spell principal stress and principal strain correctly (not 
to mention steel and poplar!). 

Writing style

Avoid circumlocutions like “the measurement of the quantity was performed” in place of 
“the quantity was measured.”   Avoid vogue words such as “create” for “design, build, plot, 
write, draw.”  Avoid “determine”  for “measure, calculate, look up, ascertain.”  Write short, 
clear sentences, use lots of paragraphs and headings, don’t try to write too formally or with 
big words.  Don’t capitalize words other than names and trade names (“detector circuit,” not 



“Detector Circuit”).  Do not begin sentences with -ing words unless the -ing word clearly refers 
to the subject of the sentence (dangling or misplaced modifier).   Write the way you talk, then 
polish!

Appendix 1.  Grading rubric.

Appendix 2.  Examples of references in IEEE format.

Journal article:
[1] William Bialek and David Botstein, “Introductory Science and Mathematics
Education for 21st-Century Biologists,” Science, vol. 303, no. 5659, pp. 788-790, 2004.

Magazine article:
[2] Michael A. Golub, “Laser Beam Splitting by Diffractive Optics,” Optics and Photonics
News, February 2004, pp. 36-41.

Book:
[3] Matt Young, The Technical Writer’s Handbook: Writing with Style and Clarity, Mill
Valley, Calif.: University Science Books, 1989.

EG350 Points Grade
Introduction and optional abstract (5 Points)

States objective, begins with  topic sentence, outline of expt, states results 5
Procedures (20 Points)                                                  Theory, including equations used 10

Description of expt, materials, equipment and wiring schematics 5
Procedures used 5

Results (30 Points)                                Calculations clear, graphs and tables complete 10
Uncertainty analysis: discussion, numerical data; calculation based on theory; enumerating 

errors, 5; calculating, 5 10
Results stated clearly, compared to expected values 10

Discussion/Conclusion (15 Points)       Summary of findings, comments about results 5
Recommendations or conclusions 5

Technical references 5
Presentation (30 Points)              Correct spelling, grammar, punctuation, word usage 5

Well organized - short, readable, numbered sections, appropriate page layout 5
Tables, figures, equations, numbers, units: correctly formatted, axes labeled, captions, cited 

in text, naked decimal points, significant figures, etc. 10
Clear, concise writing - written in active voice, no wordiness, specific descriptions 10

Final Grade

Reports that do not meet minimum standards will not receive a grade until they have been 
modified and resubmitted.



Web page:
[4] Thomas J. Schneider, “Information is Not Entropy, Information is Not Uncertainty!”
http://www.lecb.ncifcrf.gov/~toms/information.is.not.uncertainty.html, accessed 6
December 2001.

[5] “Osram-Sylvania: The Leader in Energy-Saving Fluorescent Lamps,” 
www.sylvania.com/catalog/pdfs/cat_89_132_fluo.pdf, accessed 13 March 2004.

[6] Untitled, www.rehab.queensu.ca/mclean/Lecture9.pdf, accessed 13 March 2004.

Improvised:
[7] Packaging information, General Electric Standard Compact Electronic Bulb, Cat.
No. FLE20TBX/2/SPX27.

Appendix 3.  How to customize Microsoft Word toolbars

You need to be able to type 

Super- and subscripts
Equations
Symbols

Examples:

x2  not  x^2 x2  not  x_2
kg⋅m/s2 not kg*m/s^2 3 10⋅ 8  not 3E08

 not  1/R=1/a+1/b

So: Tools → Customize → Commands → Format
Superscript, Subscript (drag to toolbar)

Tools → Customize → Commands → Insert
Equation, Symbol (drag to toolbar)

And lots more (you can also remove useless icons). The procedure might be slightly different 
with later versions of Word.

1
R
= 1
a
 1
b


