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PH2230 - Lab Report Writing Guidelines

For each lab, you are expected to produce a “semi-formal” written report.

The purpose of a report is to convey to the reader what was done, why it was done, the observations made,

information obtained, and the significance of the results.  The reader should be assumed to be reasonably

intelligent, but to have had no experience with any of these labs.  To this end, reports for this class should

generally contain the following in an appropriate order:

1) Title of report, name of author, names of lab partner(s), date.  (A formal report would also include an

abstract and/or executive summary – you may include these if you wish.) 

2) Statement of the purpose of the experiment/measurements.  Note that there are really at least two purposes

for each lab, a pedagogical purpose (you are supposed to learn about something) and a more technical

purpose.  You should avoid using the pedagogical purpose.  That is, your purpose should NOT start with

“The purpose was to learn about resistors” or anything similar, but should be more like “The purpose was to

measure the current-voltage relationship for a resistor including the effects of the measuring devices.”

3) Clear and complete labeled (circuit) diagram(s) and enough information to identify the type of each piece

of equipment used.   For example:  the reader should be able to tell not just that you used a  “Sinewave

Generator” but that you used a “Wavetek Model 20 Function Generator to produce a sinusoidal signal.” 

4) Data presentation (tables, graphs, etc).  Don’t forget units, proper labels on coordinate axes, etc.   This will

include raw data as well as results computed from that data.  For a formal report all tables, graphs, etc.,

should be numbered and have a caption.  Such formal labels are optional here but each table or graph should

be referred to in the text and it must be clear which table or figure is being reference.

5) Data analysis and conclusions.  This will include some error analysis or estimates.  Note that a difference

between what you measured and what you expected to measure is  never  “experimental error” and that

“human error” means you did the lab incorrectly.   (See next page).  

6) You are given a lab write-up for each lab which guides you through the measurements.  That write-up is

not part of your report.  A reader of similar experience to your own, but who has never taken this course,

should be able to clearly understand what you did, why, and what happened, based solely on your report. You

may reference the write-up as a source of information, however.

General hints:

a) Neatness, spelling, and grammar do count!  Handwritten reports are acceptable as long as the handwriting

is legible.  (Note: If you are spending hours on formatting issues, you are spending hours being non-

productive.)

b) Well-labeled pictures and diagrams are often much more effective than lots of words.

c) In the written sections, try to stick to the point in a reasonably organized fashion.  Imagine you are writing

up your analysis for a (future) boss who is very busy, but who will also fire you if you don’t do your job well. 

Most lab reports should be 5 to 10 pages (typed single spaced, more pages for doubled spaced or

handwritten), including all graphs, tables, etc.
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Comments on experimental errors:

Avoid these common mistakes:

1) Blaming things on “Human Error.”   “Human Error” means you made a mistake and your result is invalid. 

If you use this term, one would have to assume that your result is completely invalid.

2) Determining error by comparing to someone else’s result.  Experimental errors are determined completely

independent of theoretical, established or accepted values.  A comparison between your result and someone

else’s is useful, but it is not your experimental error and may not be used as an estimate of your error. 

(However, a large discrepancy might mean you have “human error,” see item 1 above).

3) Using high level error analysis when not appropriate.  There are some very fancy error analysis techniques

out there which are based on random, (and usually) uncorrelated imprecisions in your measurements.  Most

of the time the use of these advanced techniques is not appropriate because errors are not random and/or are

not uncorrelated.  If you use these techniques, make sure you know when they are valid and that it is

appropriate for your case.  Usually these methods underestimate the error by a considerable amount.  They

can usually be used only to set a lower bound for your error.

Note also that for the most part, you will be using equipment (e.g. voltmeters, etc) which give you a number. 

Usually one can assume that those numbers are reasonably accurate, however for very demanding work, one

should somehow establish the accuracy of each piece of equipment (usually by a separate calibration).  For

this lab, we will assume the equipment is calibrated reasonably well unless there is an obvious problem.

Some Definitions:

Precision: basically, this is how small of a change can you see (reproducibly).

Accuracy: how close your reading is to the true value.  Note, however, that true values are generally not

known – “accepted values” are not true values.

(Example: A poorly calibrated voltmeter might have 6 digits of precision, but only be accurate to 10%).

Error: the uncertainty in a result.   The word “error” is actually probably not a good choice, but it is

commonly used – you can do everything right and still always have some uncertainty in the results, but that

doesn’t mean you made an error!   In the experimental sense, “error” results from the limits of precision and

accuracy in the measurements and how those limits affect the final result. 
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Estimating errors:

For each measurement, estimate how much different the actual value could be without you being able to see a

difference.  

Example: 

  Measuring a length with a standard meter stick you probably can’t do better than ± 1 mm or maybe ±0.5

mm, and reading a voltage off a graph you probably can’t do better than about  ±5%  of full scale (depending

on the graph).  

Now if the quantity you want to compute involves two voltage measurements, V1 and V2 and one length

measurement, L, which need to be combined to find a quantity E using the formula

, you can estimate your total error by using the equation with your measured values ± yourE V V L= −( ) /2 1

error estimates in all possible combinations. 

Suppose you measure V2 = 2.00 volts and V1 = 1.50 volts using the oscilloscope trace (and I’ll use ±5% for

those) and L = 50.0 cm measured with a meter stick (I’ll use  ± 1 mm) , then you would compute

for all the different combinations of the plus and minus signs.  The values you get will be 0.952, 0.948,

0.651, 0.648, 1.352, 1.347, 1.052, and 1.048 × 10-3 V/cm.  The (worst case) error estimate is then half of the

difference between the largest and smallest or (1.352-0.648)×10-3/2 = 0.352×10-3 V/cm.  Thus you would

report E = (1.00 ± 0.35)×10-3 V/cm  or  E = (1.0 ± 0.4)×10-3 V/cm .  (Note that in this example all the

individual errors are 5% or less, but the error in the result is 40% !)

Never use more than 2 significant digits for your uncertainty, and never use more digits in your result than are

dictated by the least significant digit of the uncertainty.  

Sometimes the error arises not from the measuring device, but because of some other uncertainty.  In those

cases, use the larger value.  

Example: You need to determine the length of a stick, but the stick has a rounded end.  Do you measure all

the way to the end?  Do you measure to where the rounding starts?  Somewhere in between?  Depending on

the reason you need to know this value, the answers may differ, but there still may be some uncertainty left

over.  Make your best guess as to what is appropriate then consider any remaining uncertainty as “error”.  

(Your report would include a discussion of the problem, the best guess, etc.)

The clever experimenter is always looking for ways to minimize the uncertainty in the result.  As an example,

suppose (in the example above) you were to measure the potential difference (V2 - V1) directly to ±5% rather

than measuring the potentials separately and subtracting.  If you found a value of 0.500 V, then the result

would be E = (1.000±0.053)×10-3 V/cm, almost a factor of 10 improvement!
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Comments on Plagerism

Your report should be in your own words.  It is very tempting to copy sentences, paragraphs, and other

material from the lab write-up or other sources.  That practice must be avoided.  The simplest way to avoid

this temptation is to put the lab write-up and any of those other sources aside and write from your own

memory and notes.

In any event, your report should say what you did and what happened, not what the write-up said to do and

what you think should have happened!  Just sit down and tell your story.  This is most easily accomplished if

your first draft is done within 24 hours of the lab period.  The better you take notes in lab, the easier it will be

to write your report.

You can copy certain materials if you reference the source.  For this class, you may copy circuit diagrams

from the write-ups and include them in your report with the if you include a reference such as “copied from

the lab write-up” or similar.  Other materials might be extracted from the data sheets for certain components,

other reports for similar experiments, similar circuits you find on the web, etc.  In each case, it should be

clear that the information is from somewhere else and it should be clear where it came from.   

BHS 2011

“Experimental error” is an estimate of the possible difference between what you

measured and the “true value.”  The true value is always unknown.  Experimental error

is NOT the difference between what you measured and what you expected to measure.  

In addition, the term “human error” should be reserved for the case where the

measurements were done incorrectly. 

If you do not turn in a lab report

in a timely fashion, your grade for

that report is a zero.  Turn in

something!


