
Problem Solving Guidelines

Students need to practice solving problems that help them learn when, where, and why to use disciplinary knowledge.  One way to help students learn to think like engineers is to assign problems that require them to work through the same steps that experts go through when solving problems.  The guidelines below are derived from empirical studies that compare experts and novices
.  

One general strategy breaks the process into five steps
.  Each step uses information gathered in the previous step to translate the problem into more specific and quantitative terms.  Students will be more likely to internalize this process if it is customized for your courses.  Ask students to label the steps using familiar disciplinary terminology.

1.
Comprehend the problem.   “What’s going on?”
Getting started is the most difficult step.  In this step, you need to accurately assess the situation, identify, and comprehend the problem.  This enables you to decide what information is important, what information can be ignored, and what additional information may be needed. 

Develop a qualitative description of the problem.  Write down a simple statement of what you want to find out.  Write down the engineering ideas that might be useful in the problem.  

2.
Represent the problem in formal terms.  “What are the key concepts and variables?”
This step, allows you to simplify a complex problem to its essential parts, which makes the search for a solution easier.  Your aim here is to determine the relationships between the unknown and known. Your qualitative understanding from Step 1 prepares you for the quantitative solution.  

Simplify the problem situation by visualizing the events described in the problem and then describing it using a sketch or diagram.  Restate what you want to find by identifying the desired unknown and naming specific variables. 

3.
Plan a solution.   “How are we going to solve this?” 
Write an outline of how you will solve the problem before you go through the effort of doing any calculations.  Determine if your plan will yield a reasonable solution.  In many cases, the logical steps can be expressed mathematically.  Select an equation that specifies how the variables are related.

4.
Execute the plan.   “What is our answer?”
In this step, you execute the solution you have planned.  Insert all of the known quantities into the solution to determine a value.

5.
Evaluate and interpret the solution.   “Is this solution correct and reasonable?”
How well does the solution resolve the original problem? Check your work to see that it is properly stated, reasonable, and that it answers the initial question.  Explain or restate the solution in terms that relate to the original problem.
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for

(your discipline or course)

The general strategy we will follow in this class includes the following steps.

1.


In this step, you need to accurately assess the situation, identify, and comprehend the problem.  This enables you to decide what information is important, what information can be ignored, and what additional information may be needed. 

Develop a qualitative description of the problem.  Write out a simple statement of what you want to find.  Write down the engineering ideas that might be useful in the problem.  

2.


This step allows you to simplify a complex problem into its essential parts, which makes the search for a solution easier.  Your aim here is to determine the relationships between the unknown and known. Your qualitative understanding from Step 1 prepares you for the quantitative solution.  

Simplify the problem situation by visualizing the events described in the problem and then describing it using a sketch or diagram.  Restate what you want to find by identifying the desired unknown and naming specific variables. 

3.


Write an outline of how you will solve problem to see if it will yield a reasonable solution before you go through the effort of doing any calculations.  In many cases, the logical steps can be conveniently expressed mathematically.  Select an equation that specifies how the variables are related.

4.


In this step, you execute the solution you have planned.  Insert all of the known quantities into the solution to determine a value.

5.


How well does the solution resolve the original problem?  Check your work to see that it is properly stated, reasonable, and that it answers the initial question.  Explain or restate the solution in terms that relate to the original problem.

Problem Solving Guidelines

You may want to include the following short list on each homework problem set.
1.
Understand the problem  (assess the situation, identify concepts that apply) 

2.
Represent the problem in formal terms  (identify essential parts, determine relationships between the unknown and known, sketch or diagram the problem, identify specific variables)
3.
Plan a solution (outline how you will solve problem before you do any calculations, express the steps mathematically, select an equation) 

4.
Execute the plan (insert known quantities into the equation and solve it)
5.
Evaluate and interpret the solution (check your work, evaluate whether the solution is reasonable; restate the solution in terms of the original problem)
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