MasterMind	HL050 scoring rubric

Math Domain

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

�2�Modeling/Formulating�1�Manipulating/Transforming���������3�Inferring/Drawing Conclusions�2�Communicating��Math Big Ideas

��Scale��Reference Frame��Representation������������Continuity��Boundedness��Invariance/Symmetry������������Equivalence�(�General/Particular��Contradiction������������Use of Limits��Approximation��Other����������1.	There are 6 color choices for every position, so there are 6·6·6·6 = 1296 possibilities. 

2.	Here the possible combinations may be counted as follows: any of the 6 colors may be chosen for the first peg. Having made this choice, any of the 5 remaining colors may be chosen for the second place. Continuing, there are 4 choices for the next place and then 3 choices for the final peg. The total number of possibilities is 6·5·4·3 = 360, so there are about 3½ times fewer secret codes than in the first game.

3.	There are two good answers to this question, depending upon whether one considers the game with repeated colors (as in 1) or without repeated colors (as in 2). The same reasoning from 1 and/or 2 continues to apply here.

	Using 7 colors with repeats allowed, there are 7·7·7·7 = 2401 codes.

	With the addition of a 7th color, but no repeated colors, there are 7·6·5·4 = 840 codes.

	 In each case there are about twice as many combinations with seven colors than with six. 

4.	In the game without repetition, there must be at least 4 colors, or it is impossible to make any valid codes. If there are �EMBED Equation.3��� colors in the game, there are n(n–1)(n–2)(n–3) combinations to be made without repeats.

	In the game with repetitions, there can be any number n of colors, and there will be n4 possible codes.

	The smallest value in the table is either 0 (if one includes the games with less than 4 colors and no repetitions, for which there are no possible codes), or 1 (for one-color game with repetitions). These aren’t particularly interesting games.

	The game with the most combinations allows all 7 colors with repetitions, yielding 74 = 2401 combinations. 

	Students are not required to complete the table of values, but it is as follows:

number of colors�combinations without repetitions�combinations with repetitions��n�n(n–1)(n–2)(n–3), when �EMBED Equation.3����n4 ��1�0�1��2�0�16��3�0�81��4�24�256��5�120�625��6�360�1296��7�840�2401��



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

(weight: 2)�Devise accurate counting schemes for combinations with repeated colors (in 1) and without repeated colors (in 2).�Additionally, for 4, express these models in a more generalized way.��Transforming/�Manipulating

(weight: 1)�Correctly evaluate some of the required combinations.�Correctly evaluate all the required combinations.��Inferring/�Drawing Conclusions

(weight: 3)�Make appropriate comparisons in stating the answers to 2 and 3.�In 4, recognize that there are no possible codes in the game with n<4 and no repeats.

Also in 4, state generalized formulas for the number of combinations (without and with repeats) in a game with n colors.

��Communicating

(weight: 2)�Communicate numerical answers clearly.�Clearly describe counting procedures for 1 through 3.

Explain the generalizations used in answering 4.
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