Making Cents Of Water


Introduction:

· Looking at the nature of surfaces and the characteristics of water we can learn more about the interactions between them. In this exploration we will determine how many drops of water can be placed on the heads side of a penny. In the process we hope to have students develop experiences in observations, data collection and reporting, predicting, discourse about the investigation and communication of results, the nature of the surface tension of water, cohesion and adhesion. 
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Materials:

· One eyedropper per team

· Paper for recording data and sketching

· Cup to hold needed water (100 ml)

· Pitcher of water or faucet as source

· One penny per team

· One pencil per person

· Paper towels for spillage

Procedures:

1. Have the students make a sketch of a drop of water. Each student should have their own sketch, and they should use a similar canvas. The bad drawers are allowed to label their sketch.

2. Group the students (2 or 3 is best) and have them compare and discuss their sketches. Have the whole class debrief on the sketches. What was common to most sketches? Why? What was a commonly missed attribute of a drop of water (if any)?

3. Have one individual from each team collect the materials needed (one coin, one eyedropper, one cup of water, and towels for spillage).

4. Have each team make a new sketch (one per team) of a drop of water, as observed as it is about to drop from an eyedropper. Have the teams put their names on the sketch and collect after the activity for display.

5. Discuss in small group and then large group how the first sketches and last one are the same and are different for the drop of water and why.

6. Now have the students place a drop of water on the face of their penny. Ask them to predict the number of drops of water they could place on the face of their penny without overflowing. 

7. Collect the predictions from the teams and write them so the class can see them. Have the class discuss the range of values, the smallest, largest, and most common. Ask them why they got different predictions and have them try to determine the best guess.

8. Now have the teams do the experiment. Counting the drops of water as they place them carefully on the head of their penny. Have the teams call out the totals as they appear on the class prediction. Place a hash mark next to the predictions, one for each team that collects that number of drops.

9. If the majority of the teams pass the maximum predicted number of drops, have the teams pause and record a new prediction of the number of drops of water needed to overflow the penny. Collect these and display for the class, if you wish. 

10. Let the teams continue dropping until they flood. Collect the final totals for each team and display them for the whole class.

11. Discuss the results. Did all of the teams have about the same number of drops? Could you generalize the Why do you think the teams had different totals. Look toward the variables, and the possibility of double drops, or drop sizes. 

12. Looking at the pennies, and the droppers, determine if these were all the same, for all teams, or if there were differences how might that have changed the total number of drops.

13. Why did the penny hold so much water? How much water did it hold?

Going Further:

· Use a different coin or the “tails” side?

· Use a different water-dropping device?

· Use warm or cold water?

· Use a different liquid?

· Point a FlexCam at the coin, the dropper and the drop of water to examine in detail.

References:

· NSES - http://www.nap.edu/catalog/4962.html
· AIMS - http://www.aimsedu.org/
· NSTA - http://www.nsta.org/
· NCTM - http://www.nctm.org/
· AAAS - http://www.aaas.org/
· AAPT – PhysTEC - http://www.phystec.org/
