Count the F’s: Why a Sample instead of a Census?
Interactive lecture activity.  Takes approximately 10 minutes
Objective – The activity motivates the need for sampling. Students learn about measurement error and that a census may not give accurate information.  
Materials needed ahead of time:  a copy of the following paragraph for each student.

Process 

1. Pass out the paragraph (paper blank side up) to each student asking them not to turn over the paper until signal is given.

2. Explain to the students that they are to read the paragraph on the paper and count the Fs in the paragraph.  

3. Give students 1 minute to count the Fs.  If in a computer-projector equipped classroom, bring the paragraph up on screen during this time.

4. Call on one student (choose a bright one, they tend to miscount the worse, and the rest of the class will assume the bright student is correct) and ask for the count.  Ask if everyone else got the same number.  Then ask for show of hands for those who got 20, 25, 30, 35.
5. Demonstrate the correct number by replacing all the Fs with Xs.  (There are 34 Fs.)
6. Discuss the measurement error that is found by asking why the students’ counts were wrong.  (They read over the little words containing F, for example, “of,” “for”)
7. Explain that the Fs all look the same, aren’t moving, aren’t suspicious of  “official” counting them, apparently want to be included in the count and the census consisted of a one minute counting activity rather than 8 hours of counting.  

8. Ask for possibilities of potential sampling from the paragraph to determine the number of  Fs.

Extension

If a cluster sample is taken (one simple random sample of the lines with a complete enumeration of the Fs) and then multiplied by 9 (the number of lines in the paragraph) the students often will have a better estimate of the total count than their census.  Here are the numbers of Fs in each of the lines respectively 4, 4, 3, 4, 4, 4, 4, 4, 3.
Wrap up

Note the following so that students get the point of the activity.

Human measurement error is inherent in data.

Census numbers invariability contain errors.

Sampling may often lead to a closer estimate of the “true parameter.”

Follow up

A nice follow up to this activity is a sampling activity such as Random Rectangles from Activity Based Statistics by Richard L. Scheaffer, Ann Watkins, Jeffrey Witmer, and Mrudulla Gnanadesikan.
THE NECESSITY OF TRAINING HANDS FOR FIRST-CLASS FARMS IN
THE FATHERLY HANDLING OF FRIENDLY FARM LIVESTOCK IS
FOREMOST IN THE MINDS OF FARM OWNERS.  SINCE THE
FOREFATHERS OF THE FARM OWNERS TRAINED THE 
FARM HANDS FOR THE FIRST-CLASS FARMS IN THE
FATHERLY HANDLING OF FARM LIVESTOCK, THE OWNERS OF THE FARMS FEEL THEY SHOULD CARRY ON WITH THE FAMILY TRADITION OF TRAINING FARM HANDS IN THE FATHERLY HANDLING OF FARM STOCK BECAUSE THEY BELIEVE IT IS THE BASIS OF GOOD FUTURE FARMING.

