Chameleon Color	HS103 scoring rubric


Math Domain


�
(�
Number/Quantity�
�
Shape/Space�
�
Function/Pattern�
�
�
�
�
�
�
�
�
�
�
�
Chance/Data�
(�
Arrangement�
�
�
�
Math Actions (possible weights: 0 through 4)


�
1�
Modeling/Formulating�
1�
Manipulating/Transforming�
�
�
�
�
�
�
�
�
3�
Inferring/Drawing Conclusions�
1�
Communicating�
�
Math Big Ideas


�
�
Scale�
�
Reference Frame�
�
Representation�
�
�
�
�
�
�
�
�
�
�
�
Continuity�
�
Boundedness�
(�
Invariance/Symmetry�
�
�
�
�
�
�
�
�
�
�
(�
Equivalence�
�
General/Particular�
�
Contradiction�
�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
This problem is intended to provoke the use of the idea of parity and modular (remainder) arithmetic in solving numerical problems. It provides students with some insight into the structure of integer number.


1.	The final result of all the operations must result in either 46 brown and no purple chameleons or 46 purple and no brown chameleons. But consider how the number of purple chameleons changes with every transformation: if two purple chameleons meet, the purple number goes down by 2; if two brown chameleons meet, the purple number goes up by two.�Therefore, no matter what happens, the purple number can only change by 2 (the same is true about the brown number). This means that an odd number of some color will always remain odd and an even number will always remain even. There is no way to change the initial 15 purple chameleons to either 0 or 46, because it would change the parity. Switching colors has no effect on the totals, so it is not important.


2.	Here again the number of any color can either increase or decrease by 2, and therefore preserve the parity. The total is 44 and the final state must appear as 44, 0, 0 in some combination of colors. However, there is no way to reach either 44 or 0 for red and green chameleons, since both of them start out odd.


3.	This situation is somewhat different. Here the number of any one color can change by either 1 or 2, so the parity is not preserved. However, as one number goes up by 2, the other two must both go down by 1 at the same time, so the difference between any two color numbers can only change by 3. The initial state is 17, 15, 13 with differences of 2, 2 and 4. The final state is 45, 0, 0 with the differences of 45, 45 and 0. Since the differences can only change by three, the remainders of division of these differences by 3 must remain the same. The initial state of 2, 2, 1 cannot become the final state of 0, 0, 0 under any circumstances which satisfy the conditions of the problem.





�
partial level�
full level�
�
Modeling/�Formulating


(weight: 1)�
�
Indicate that some of the chameleon meetings have no effect on the outcome.�
�
Transforming/�Manipulating


(weight: 1)�
�
Execute computations accurately.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
Interpret the transformations in terms of numerical changes.


Provide at least a simplified parity argument in 1 and 2.�
Extend the parity argument to obtain a correct answer in 3.�
�
Communicating


(weight: 1)�
Provide some explanation.�
Provide clear and consistent explanations and answers.�
�
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