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What is a problem? 

• “A mathematical problem, to be effective, 
should confront the student with an 
authentic but manageable difficulty – 
meaning that the question itself must 
both be well understood and seem 
significant but that the solution must be 
unknown” (Sfard, 2001)  
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Sfard(2001). Balancing Unbalanceable: The NCTM Standards in Light of Theories of Le
arning Mathematics. Reston, VA: NCTM.   
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What is a problematic task? 

• “the word problematic can refer to a 
situation in which students are helped to 
see that their present knowledge is as 
yet insufficient to satisfy certain genuine 
needs or to answer questions that 
emerge from what is already known” 
(Sfard, 2001)  
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Sfard(2001). Balancing Unbalanceable: The NCTM Standards in Light of Theories of Le
arning Mathematics. Reston, VA: NCTM.   
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A framework for introductory calculus in Israel 
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RUBRICS 
(EVALUATION STANDARDS) 
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In making evaluation standards 

• Holistic rubric 

• Analytical rubric 
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Holistic Rubric 
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Generally Holistic rubric  
(Malone, 1980) 

• 0 (Noncommencement): The student is unable to begin the 
problem or hands in work that is meaningless. 

• 1 (Approach): The student approaches the problem with 
meaningful work, indicating some understanding of the 
problem, but an early impasse is reached. 

• 2 (Substance): Sufficient detail demonstrates that the student 
has proceeded toward a rational solution, but major errors or 
misinterpretations obstruct the correct solution process. 

• 3 (Result): The problem is very nearly solved; minor errors 
produce an invalid final solution. 

• 4 (Completion): An approach method is applied to yield a 
valid solution.   
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Malone et al.(1980). Measuring problem-solving ability. Reston, VA: NCTM. 
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Specifically Holistic rubrics  
(Thompson & Senk, 1998) 

• 0: No mathematically meaningful work is present. 

• 1: The answer is correct, but no setup or explanation of any 
work is shown or at least one correct step was made toward 
a solution 

• 2: The setup is correct and at least one other correct and 
useful step is taken, but the solution contains at least one 
conceptual error or… 

• 3: Method or setup suggests that a correct solution is 
possible. The strategy used is appropriate, and the 
explanation is included. The solution might contain a minor 
arithmetic mistake, but it has no conceptual errors. 

• 4: Obtains a correct solution, regardless of method. Sufficient 
evidence or explanation of work must be shown.   
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At a certain restaurant, two salads and three burgers 
cost $8.85. One salad and four burgers cost $9.30. 
What is the cost of one salad? 

Malone et al.(1980). Measuring problem-solving ability. Reston, VA: NCTM. 
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Problem 1 
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Holistic rubric for Problem 1  
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Problem 1 
Holistic Rubric  

with data  
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Problem 2 

2015-01-06 13 



Korea University Department of Mathematics Education 

Holistic rubric for Problem 2  
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Problem 2 Holistic rubric with data  
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Problem 2 Holistic rubric with data  
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Revised Holistic rubric for Problem 2  

2015-01-06 17 



Korea University Department of Mathematics Education 

Problem 3 
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Holistic rubric  
for Problem 3  
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Third Miscellaneous Item 

• Develop a holistic rubrics of TWO problem 
that you selected in the mid-term exam. 
Please make sure that there is no between 
score 

• See the examples 

• By November 6th  
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