Cases for MSRI CIME Workshop (March 22, 2012)
Breakout Group: Reasoning and Proving [MP: 2,3,6,7,8]
Pablo Mejia-Ramos & Deborah Schifter

An 8th-grade teacher arrives to the classroom and says to the students: “yesterday, someone told me that when you multiply any three consecutive numbers, the answer is always a multiple of six. Is this true or false? Don’t forget to justify your answer!” The teacher walks around the room and notices the following four responses[footnoteRef:1]:  [1:  Taken from: Healy, L., & Hoyles, C. (2000). A study of proof conceptions in algebra. Journal for Research in Mathematics Education, 31(4), 396-428.] 
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[bookmark: _GoBack]Attempting to develop some of the mathematical practices in the Standards for Mathematical Practice (particularly those concerning reasoning and proving), what are some of the things the teacher could do next? What are some of the things the teacher should avoid doing?
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401Lulu Healy and Celia Hoyles



A6. Kate, Leon, Maria, and Nisha were asked to prove whether the
following statement is true or false:



When you multiply any 3 consecutive numbers, your answer is always a
multiple of 6.



Nisha’s answer



Of the three consecutive numbers, the first number is either 
EVEN, which can be written 2a (a is any whole number), or
ODD, which can be written 2b – 1 (b is any whole number).



If EVEN
2a × (2a + 1) × (2a + 2) is a multiple of 2
and either a is a multiple of 3 DONE



or a is not a multiple of 3  
∴ 2a is not a multiple of 3
∴ Either (2a + 1) is a multiple of 3 or (2a + 2) is a multiple of 3    DONE



If ODD
(2b –1) × 2b × (2b + 1) is a multiple of 2
and either b is a multiple of 3 DONE



or b is not a multiple of 3  
2b is not a multiple of 3



Either (2b – 1) is a multiple of 3 or (2b + 1) is a multiple of 3
DONE



So Nisha says it’s true.



Maria’s answer



x is any whole number
x × (x + 1) × (x + 2) = (x2 + 2) × (x + 2)
x × (x + 1) × (x + 2) = x3 + x2 + 2x2 + 2x
Cancelling the xs gives 1 + 1 + 2 + 2 = 6



So Maria says it’s true.



Leon’s answer



1 × 2 × 3 = 6
2 × 3 × 4 = 24
4 × 5 × 6 = 120
6 × 7 × 8 = 336



So Leon says it’s true.



Kate’s answer



A multiple of 6 must have factors of 3 and 2.
If you have three consecutive numbers, one will be a multiple of 3 as every
third number is in the three times table.
Also, at least one number will be even and all even numbers are multiples of 2.
If you multiply the three consecutive numbers together, the answer must
have at least one factor of 3 and one factor of 2.



So Kate says it’s true.



Figure 2. The choices of argument for the unfamiliar conjecture A6.
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