SCALING

(Teacher’s Section)

Objectives  
During this investigation, the students will be able to-

1. Invent new units to show that any unit can be a standard.

2. Develop powers of estimation.

3. Reason in powers of 10 or orders of magnitude.

Class Time Required:  Two-40 minute class periods.  One period for the lab, and one for the extension questions.

Teacher Preparation Time:  30 minutes “shopping time” for consumable materials.  10 minutes for equipment preparation in the lab. 

Equipment Needed Per Group:


500-ml beaker


10-ml graduated cylinder


50-g of BBs


500-ml of gumballs or other spherical objects


5 Hershey’s mini-candy bars


15-cm metric ruler


30 standard sized paper clips


1 Triple-beam balance or digital scale


1 scientific calculator


1 plastic container for BBs and gumballs

Background Information For Students


Prior to this investigation, students should have basic mastery of-

1. Metric units of length, mass, and volume

2. Metric measurement skills (ruler, triple-beam balance, graduated cylinder, and beaker)

3. Scientific notation

4. Orders of magnitude

5. A scientific calculator

Background Information For Teachers


This investigation should improve students ability to estimate large and small measurements and improve their understanding of orders of magnitude.  Some students may need help with powers of ten in order to do this lab.  


It is advisable to practice a few of these problems with the students before having them work on the extension questions.

Troubleshooting

1. BBs are very small and mobile, and will need to be contained, even while counting.

2. Students will be tempted to eat their standard units before the end of the lab!

3. Emphasis should be placed on correct orders of magnitude.  Generally, an order of magnitude of plus or minus one from the keyed value is acceptable.  Please use teacher judgement. 

Answers to Student Questions

Task Steps:  (Answers will vary, but should be near the numbers  listed below)

1. a)  102 mini’s

b) 103 mini’s

c) 10-2 or 10-3 mini’s

2. a)  103 paper clips

b) 100 paper clips

3.   a)   109 BBs

b) 108 gumballs

4.      1a) hectominis

          1b) kilominis

          1c) deci or millimini

           2a) kiloclips

           2b) clip


3a) gigaBBs

             3b) 100 megagumballs
Extension Questions:

1. width

2. $10.00

3. 0.25 m

4. 103 s

5. 0

6. 1

7. –4

8. 9

9. 10

10.   7

11.  3

12.  4
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