Problem Solving Skills Rubric (courtesy of San Jose State University Aerospace Engineering):

http://ae.sjsu.edu/faculty-staff/nikos/assessment/assessment-tools/problem-solving-skills-rubric)

	Problem Solving Question:  Can you build a working motor using classroom materials by applying physics principals learned in the last few weeks?


Problem Solving Methodology*
0. Engage in the problem (motivation)
· I can do it!

· I want to do it!

1. Define the problem - Rubric for evaluating your performance on Step 1
· Read the problem statement again

· Define what the problem states in a way that makes sense to you

· Sketch the information given in the problem

· List what is given / known

· List any constraints

· Define a criterion for judging the final product (design) / answering the question (problem)

· Determine the real objective of the problem (ex. what do I need to calculate?)
 
	Score
	Performance Criterion: 
Define one or more criteria (measures) for answering the question.

	
	

	10
	Identify a proper “measure”.  Include appropriate sketches illustrating all relevant parameters.

	7 - 9
	Identify a “measure” that can indirectly lead to a more appropriate one.  Sketches illustrate some of the relevant parameters.

	5 - 6
	Identify what may at first appear as a reasonable “measure” but which may later be shown to be inappropriate. Sketches illustrate some of the relevant parameters.

	1 - 4
	Did not specify a useful “measure” for the comparison.  No sketches included.

	0
	Did not attempt.


2. Explore the problem - Rubric for evaluating your performance on Step 2
· Examine any issues involved

· Make all the necessary assumptions that will help you simplify the problem enough, so you can solve it using familiar  theories.

· Guestimate the answer
	Score
	Generate appropriate questions related to the “measures” defined in Step 1,
identify possible approaches (models) for solving the problem, 
and make reasonable assumptions.

	
	

	10
	Generate at least two relevant questions, identify at least two different approaches, and make all necessary assumptions for each approach.

	7 - 9
	Generate at least one relevant question, identify at least two different approaches, 
and make most of the necessary assumptions for each approach.

	5 - 6
	Generate at least one relevant question, identify at least one approach, 
and make most of the necessary assumptions for this approach.

	1 - 4
	Generate one or two relevant questions, did not identify an approach, 
did not make some or all of the necessary assumptions.

	0
	Did not attempt.


3. Plan the solution - Rubric for evaluating your performance on Step 3
· Select appropriate theory, principles, approach

· Map out any sub-problems

· List what needs to be found

· Write down all equations you need to carry out each step of the solution but do not substitute any numbers

· Draw free-body diagrams and control volumes as necessary
	Score
	Performance Criterion: 
Select an appropriate model (theoretical or empirical) for developing a solution, 
break down the problem into sub-problems (stepping-stones), and determine what needs to be found in each sub-problem. Draw free-body diagrams / control volumes as necessary. Write down all equations necessary for the solution

	10
	Select the most appropriate model for developing a solution, break down the problem into appropriate sub-problems; complete list of what needs to be found in each sub-problem. Free-body diagrams / control volumes are correct and include all the forces.  All pertinent equations are written down correctly as they apply for the particular problem.

	7 - 9
	Select an appropriate model for developing a solution, 
break down the problem into appropriate sub-problems; 
incomplete list of what needs to be found in each sub-problem. Free-body diagrams / control volumes have a couple of errors; a force has been left out.  All pertinent equations are written down but may have small omissions / errors.

	5 - 6
	Selected model for developing a solution is not described adequately; break down of problem into sub-problems is not appropriate or helpful;
list of what needs to be found is incomplete.

	1 - 4
	Did not identify a model for developing a solution or
did not break down the problem into sub-problems and / or did not list what needs to be found.

	0
	Did not attempt.


4. Implement the plan - Rubric for evaluating your performance on Step 4
· Substitute numbers into equations as necessary and carry out all calculations

· You may want to calculate several intermediate numerical results to make sure they make sense; it is difficult to pinpoint an error when all you have is the final numerical result and you know it can't be right!
	Score
	Performance Criterion: 
Substitute appropriate values of known and assumed quantities in the equations and carry out calculations correctly.  Produce sketches, figures, and drawings as necessary.

	10
	All calculations are correct.  Appropriate sketches, figures, and drawings included in the solution.

	7 - 9
	Most calculations are correct. Appropriate sketches, figures, and drawings included in the solution.

	5 - 6
	Some calculations are correct. Some sketches, figures, and drawings included in the solution – some are missing.

	1 - 4
	Several of the calculations are incorrect.  Important sketches, figures, and drawings are missing from the solution.

	0
	Did not attempt.


5. Check the solution
· Check the accuracy of the calculations (redo)

· Check the units of the calculated parameters

(no rubric for this secton)

6. Evaluate / Reflect on the Solution as well as on your Problem - Solving Process - Rubric for evaluating your performance on Step 6
· Is the answer reasonable? Does it make sense?

· Were the assumptions appropriate?

· How does it compare to guestimate?

· How could you improve your model to increase its accuracy?

· If appropriate, ask the question: is it socially / ethically acceptable?

· What were my strengths in solving this problem?

· What were my weaknesses in solving this problem?

· In what specific ways can I work on my weaknesses and improve my problem-solving skills?

	Score
	Performance Criterion: 
Substitute appropriate values of known and assumed quantities in the equations and carry out calculations correctly.  Produce sketches, figures, and drawings as necessary.

	10
	All calculations are correct.  Appropriate sketches, figures, and drawings included in the solution.

	7 - 9
	Most calculations are correct. Appropriate sketches, figures, and drawings included in the solution.

	5 - 6
	Some calculations are correct. Some sketches, figures, and drawings included in the solution – some are missing.

	1 - 4
	Several of the calculations are incorrect.  Important sketches, figures, and drawings are missing from the solution.

	0
	Did not attempt.


