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Team size:
One to four students (I recommend two)
Age:

Second grade and up (I use this activity with fourth graders)
Time:
90 minutes
Learning skills:
Measuring

Following oral directions

Scientific method (optional)
Averaging (addition and division)

Statistical landmarks (maximum, minimum, range, mode, median, mean/average)

Teamwork

Engineering fundamentals

Materials/team:

Three 3x5 note cards (preferably different colors)

~200 pennies

Ruler

Pencil

Three small sticky notes

Desks four inches apart

Directions:

1. Draw lines across both three-inch widths of each note card exactly a half inch from the edge. This line will show where the note card will touch the desks. The four-inch space between the lines shows where the bridge will be unsupported.
2. The first card remains unfolded. (BRIDGE 1)

3. Fold the second card into thirds lengthwise (two folds). (BRIDGE 2)

4. Fold another color of card in five places lengthwise back and forth like an accordion. (BRIDGE 3)
5. Review the scientific method. Students should make a prediction as to which bridge will be able to hold the most weight.
6. Label the sticky notes BRIDGE 1, BRIDGE 2, and BRIDGE 3.

7. Students should place their  BRIDGE 1 across the four-inch span of two desks, and then carefully add pennies one at a time—counting—until the bridge collapses. Students should record this data on the BRIDGE 1 sticky note.
8. After recollecting the pennies, students should place their BRIDGE 2 across the span and repeat. This should be followed by BRIDGE 3. Be sure the number of pennies to collapse each bridge is recorded on the correct sticky note each time. 
9. Now sticky notes can be placed by bridge type on the board and ordered from minimum to maximum. Other landmarks can be found: range, mode, and median. Calculators are useful for finding the mean/average of each bridge.
10. Data may be graphed by hand or in MS Excel or the like. 

11. State the conclusion: The best bridge is the one that averaged the highest number of pennies to collapse.
Tips:

Pennies should not have any desk under them.

Evenly stack the pennies over the bridge.

Teachers should check over the measurements to ensure an accurate experiment.
Desks should be visibly level. 

Plan some time for recollecting pennies from the floor between each bridge.

I keep pennies in zippered bags of 25. They are useful in this number for counting, standard operations, and fractions among other things. Other small weights could be used and may even be better—it’s hard to keep pennies ordered. Of course, for this activity, having a bucket of pennies—perhaps $20 worth—would be quite simple.

In a class of 20, we found the following averages:


BRIDGE 1: 10.2 pennies to collapse

BRIDGE 2: 95.6


BRIDGE 3: 78.8
The minimum for all bridges was 3 (BRIDGE 1) and the maximum was 217 (BRIDGE 3). The student who achieved the maximum painstakingly stacked the pennies evenly.
