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Outline
1. Introduce teaching concept map
2. Use the teaching concept map develop 

hypotheses about how physics 
instructors:

• Decide what types of Example Problem 
Solutions use

• View their role in managing student use of 
Example Problem Solutions 

3. Develop hypotheses about what 
features of expertise physics instructors 
value in example problem solutions?
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Management of Student Use of 
Example Problem Solutions (EPS)

•All six instructors described their management 
of student use of EPS as:

• Assigning test or homework problems for 
students to work on and then provide EPS 
(path B – working and comparing)

• Working EPS on the board during lecture 
(path C -- looking)
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Management of EPS (path B)
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Management of EPS (path C)
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Management of Student Use of 
Example Problem Solutions

•All six instructors described their management as:
• Assigning test or homework problems for students to 

work on and then provide written solutions 
(path B – working and comparing)
• Instructors think that students will learn by comparing 

these EPS to their test/HW solutions –
but, they don’t believe students do this

• Instructors don’t attempt to manage the situation further
• Working example problems (that students have not 

previously seen) on the board during lecture 
(path C – looking)
• Instructors don’t talk much about what students do in 

this situation or how this leads to learning
• Instructors don’t attempt to manage the situation further
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“Bare-Bones Solution”
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Each step explicitly 
written and goal 
clearly stated

Include clarifying 
comments

“Emphasis on Details”
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Restating the question 
in physics terms

Planning the solution 
– including reasoning 
for each step

Evaluation of final 
answer

Starts from the target 
quantity (Tension)

“Emphasis on 
Reasoning”
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Providing Resources of Example 
Problem Solutions

•All 6 instructors:
• Distinguish between:

• less detailed solution (IS1)
• more detailed solutions (IS2, IS3) 

• Favored using solutions more detailed than IS1
•4 of the 6 instructors:

• Said that their solutions were similar to IS1
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Factors Affecting an Instructor’s 
Choice of EPS

How will it 
affect student 
learning?

Will students 
use it?

How hard is it 
to create?

• Makes it clear what is 
happening so students who had 
trouble can understand (RU1, 
RU2, RU3, RU4, RU5, RU6)

• Can confuse students by 
discussing complications that 
some will not think of (RU3, RU4, 
RU6)

• Can scare off students by 
having too many steps (RU1, 
RU2, RU3, RU6)

• I’m not good at spelling things 
out in detail like that (RU4)

• Students who were 
not able to do the 
problem might not 
be able to 
understand the 
solution (RU2)

• Makes the solution 
seem easier so 
students might read 
it (RU1, RU6)

• Easy to write or find 
in solution manual 
(RU2, RU4, RU5, RU6)

Less Detailed (IS1) More Detailed (IS2, IS3)
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What Types of Details do 
Instructors Prefer?

IS2 IS3

•Clear Steps (RU2)

•Starts from known 
quantity (RU1)
•Jumps right in with 
calculations (RU1)
•Systematic approach 
implies that there is a 
standard way to do 
problems (RU4)

•Plans before execution 
(RU1, RU3, RU4)
•Evaluates answer (RU3, 
RU6) 
•Explains reasoning (RU5, 
RU6)
•Starts from target quantity 
(RU1)

5 of the 6 instructors favored IS3 (over IS2)

(Emphasis on Details) (Emphasis on Reasoning)
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Instructor Solution 3 Has Features 
of Expert Problem Solving

Features of Expert Problem 
Solving in IS3:

1. Restates problem in 
physics terms

2. Starts from target 
(goal) quantity

3. Plans first then 
executes

4. Evaluates answer

RU1 RU2 RU3 RU4 RU5 RU6

? ?

All features of expertise noticed were described as desirable
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Preliminary Hypotheses
•Faculty do little to actively manage student use of 
problem solutions – they simply make the solutions 
available for students.
•Faculty consider three factors when deciding what 
types of solutions to use:

• How will the solution affect student learning?
• Will students use the solution?
• How hard is it to create the solution?
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Preliminary Hypotheses
•Faculty are dissatisfied with the solutions that 

they currently use.
•Implications: This is an opportunity for 

curriculum developers to influence the current 
practice by developing solutions that:

• Make reasoning clear (especially by showing 
planning)

•But are not
• Too complicated Confuse students
• Too long Scare students
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Preliminary Hypotheses
•Faculty value features of expertise that they 

recognize in problem solutions.
•Faculty do not appear to recognize all features of 

expertise in problem solutions.
• Many noticed planning before execution
• None noticed restating the problem in physics 

terms
• Some noticed:

•starting from target quantity
•evaluating answer

•Implications: Faculty may be unable to model 
features of expert problem solving in their 
problem solutions.
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Next Steps

Use remaining 24 interviews to test/refine 
hypotheses

Use written questionnaire to expand to a 
larger national sample

Develop a map of instructors’ values 
to guide curriculum developers

Use 6 RU interviews to generate hypotheses
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The End

For more information,
visit our web site at:

http://www.physics.umn.edu/groups/physed/
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From Student Solutions Manual to Accompany Fundamentals 
of Physics, 5th ed. By Halliday, Resnick, and Walker. (Chapter 8)
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Providing Resources of EPS

•5 of the 6 instructors favored IS3 (over IS2) 
based on the following features:

• Plan first, then execute (RU1, RU3, RU4)
• Explains reasoning (RU5, RU6)
• Evaluates answer (RU3, RU6)
• Starts from target quantity (RU1)
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