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Learning Objectives

• Haphazard ≠ Random

• Random assignment eliminates bias

• It leads to a consistent pattern of results when
repeated

• And thus makes the question of statistical
significance interesting and easy to answer





Starting the activity

• Give background

• Give students 10 seconds to pick ten mice for
raspberry group



Try it out!
Pick your ten mice but do not hit

the submit button

…and be careful not to close the
two windows associated with the

webinar.



•Ask students if they showed any favoritism in
their picks.

•Have students predict how a random sample
will behave wrt variables besides treatment
such as weight or age of mice.

Make predictions





Compare Predictions to results from
haphazard selection

• Which group had larger weights?

• Which group had older mice?

• How did your results differ from your
neighbor’s?

• How did the class results differ from predicted?
– (note your results for avg. difference in tumor size)

• Make a new prediction:

Biology says that tumor growth will be faster in
older (hence bigger) animals. How will this affect
the results?



Let the applet pick the mice randomly
and check the results





Let the applet pick the mice randomly
and check the results

• Which group had larger weights?

• Which group had older mice?

• How did your results differ from your
neighbor’s?

• How did the class results differ from predicted?

• How did your results for tumor size change?

(Summarize results for individual students and for class as a whole)



Let the applet pick the mice randomly
10,000 times and check the results





Let the applet pick the mice randomly
10,000 times and check the results

• What kinds of differences in weights occurred?

• What kinds of differences in ages occurred?

• What kinds of differences in tumor size
occurred?
‐ Compare with graph for ages and weights.

• How did your results differ from your
neighbor’s?

(Summarize results for individual students and for class as a whole)



Summary Discussion
• Was it harder to see the Effect of Rasapberries
when we selected the mice by hand?  Why?
–What “caused” difference in tumor sizes between
groups when mice were hand selected?

(Bias toward older mice
Luck of the draw
Effect of raspberries)

–What “caused” difference in tumor sizes between
groups when mice were randomly selected?

(Luck of the draw
Effect of raspberries)





Value of applet

• Time saving over classic activities
– Stones
– Driftwood
– Two heads are better than one

• Requires little background
– Useful for different audiences
– Useful at different points in the syllabus



Value of applet

• Illustrates “subtle” points about bias
– Bias can result without intentional favoritism
– Bias reflects a tendency not a deterministic move

• Allowing individual student input challenges
them to beat random allocation

• Comparison to random assignment is direct
• Can quickly compare distributions for both
confounders and response variables



Supplemental Material

• Student handout
• Teacher’s lesson plan
• Assessment items


