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Math Actions (possible weights: 0 through 4)

	
	3
	Modeling/Formulating
	3
	Manipulating/Transforming

	
	
	
	
	

	
	1
	Inferring/Drawing Conclusions
	1
	Communicating


Math Big Ideas
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	Representation

	
	
	
	
	
	
	

	
	
	Continuity
	
	Boundedness
	
	Invariance/Symmetry

	
	
	
	
	
	
	

	
	
	Equivalence
	
	General/Particular
	
	Contradiction

	
	
	
	
	
	
	

	
	
	Use of Limits
	(
	Approximation
	
	Other

	
	
	
	
	
	
	


The intent of this problem is to assess the students’ ability to make reasonable estimates of quantities with which they are somewhat familiar, and to express these estimates in atypical units.

Pre-Activity. The pre-activity is designed to familiarize students with the arithmetic process necessary to convert from one unit to another. For the first example, students are most likely to think of a speed in 
[image: image1.wmf]miles

hour

; they must multiply this quantity by 
[image: image2.wmf]5280

 feet

1 mile

to obtain a quantity measured in 
[image: image3.wmf]feet

hour

. For the second problem the student must divide the chosen quantity in 
[image: image4.wmf]miles

hour

 by 
[image: image5.wmf]60 minutes

 hour

1

 to obtain a quantity measured in 
[image: image6.wmf]miles

minute

.

For all of these problems it is important to understand that multiplying by a factor such as 
[image: image7.wmf]5280

 feet

1 mile

 does not change a quantity’s value—only the units of expression.

1.
A million seconds divided by 
[image: image8.wmf]60 seconds

 minute

1

, then divided by 
[image: image9.wmf]60 minutes

 hour

1

, then divided by 
[image: image10.wmf]24 hours

 day

1

, becomes about 11.6 days.

2.
A penny is about 3/4 of an inch wide, so we can begin with the ratio 
[image: image11.wmf]1 penny

0.75 inch

. Multiplying by 
[image: image12.wmf]12 inches

 foot

1

, then by 
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 feet

1 mile

, we get 
[image: image14.wmf]12

5280
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75

×
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pennies

mile

 which simplifies to 
[image: image15.wmf]84

480

,

pennies

mile

. A mile of pennies is worth about $845!

3.
One could estimate the plane’s speed to be about 220 
[image: image16.wmf]miles

hour

 (four times a typical highway speed of 55 
[image: image17.wmf]miles

hour

). Multiplying by 
[image: image18.wmf]5280

 feet

1 mile

, then by 
[image: image19.wmf]1 hour

60 minutes

 

, gives a speed of 19,360 
[image: image20.wmf]feet

minute

. So the plane’s speed is about 19 to 20 thousand feet per minute.
	
	partial level (1 or 2)
	full level (3)

	Modeling/
Formulating

(weight: 3)
	Identifies the conversion information that is needed.
	Designs a sequence of computations for each problem which yields the desired result.

	Transforming/
Manipulating

(weight: 3)
	Performs correct sequences of computations for some of the problems, perhaps making a few errors of inverting factors (e.g. multiplying by 12 instead of 1/12 when converting inches to feet).
	Performs accurate computations with no inversions of factors.

	Inferring/
Drawing Conclusions

(weight: 1)
	Indicates an awareness of the reasonability of the results in some questions.
	Indicates an awareness of the reasonability of the results in all questions.

	Communicating

(weight: 1)
	Communicates all answers clearly, but without indicating units of measure.
	Clearly communicates all results, using the required units.


Balanced Assessment Program
Scoring Rubric E011TR.RUB, page 1 of 2

Supported by NSF Grant MDR-9252902
Copyright © 1999, President and Fellows of Harvard College


_1009631411.unknown

_1009631415.unknown

_1009631419.unknown

_1009631421.unknown

_1009631422.unknown

_1009631423.unknown

_1009631420.unknown

_1009631417.unknown

_1009631418.unknown

_1009631416.unknown

_1009631413.unknown

_1009631414.unknown

_1009631412.unknown

_1009631407.unknown

_1009631409.unknown

_1009631410.unknown

_1009631408.unknown

_1009631405.unknown

_1009631406.unknown

_1009631404.unknown

