ALL NUMBERS ARE NOT CREATED EQUAL
Facilitator Guide

Materials
Per Group:  1 Textbooks, 1 Green, 1 Yellow, and 1 Blue ThumbRuler (see attachments for printouts)
· ThumbRulers can be printed from the attachments.  It is important to print them on the color of paper that is specified because that is how they will be identified throughout the lesson.  Individual rulers can be cut from each printout and given to each group.

Pre-lab Discussion
1) Make sure to point out to participants that there are two pages on one sheet of paper in the textbook.

2) Emphasize measuring to one estimated value with the rulers.

 Data Table 1 GREEN ThumbRuler

	
	Page number
	Pages
	Sheets
	Stack
	thickness

	Trial #
	at front
	at back
	in stack
	in stack
	thickness (tu)
	per sheet
(tu/sheet)

	1
	49
	297
	248
	124
	0.5
	0.004

	2
	17
	711
	694
	347
	1.1
	0.0032

	3
	245
	507
	262
	131
	0.4
	0.003

	4
	5
	883
	878
	439
	1.5
	0.0034




Question 1: Why is there a distribution of values, rather than one value, for the thickness per sheet for your four trials?
Measurements are not exact; there is always variability when measuring.

Question 2: What value would you report for the thickness of a sheet of paper in the textbook?
Participant response.




Data Table 2 BLUE ThumbRuler

	
	Page number
	Pages
	Sheets
	Stack
	thickness

	Trial #
	at front
	at back
	in stack
	in stack
	thickness (tu)
	per sheet
(tu/sheet)

	1
	159
	889
	730
	365
	1.25
	0.00342

	2
	183
	645
	462
	231
	0.78
	0.0034

	3
	9
	553
	544
	272
	0.98
	0.0036

	4
	27
	869
	842
	421
	1.41
	0.00335



Question 3: What value would you report for the thickness of a sheet of paper in the textbook? 
Participant response. 

Question 4: How did your reported values for the thickness of a sheet of paper differ for the two ThumbRulers? 

The reported value for the thickness per sheet for the GREEN ruler should have one to two significant figures and the reported value using the BLUE ruler should be to two to three significant figures, depending on the thickness of the stack used.

This is a good opportunity to discuss counting numbers vs. measured numbers. The number of sheets that are measured are exact and are considered counting numbers; they do not limit the precision of the calculated value. The measured thickness of the stack of paper does limit the precision of the reported value based on the precision of the measuring device.

Question 5: All lengths should be reported to one estimated value:

A. B			1.02 tu

B. G				3.2 tu

C. Y		5 tu

D. Y		6 tu

E. B		0.34 tu

F. G		6.5 tu
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