
Results and Discussion

Math Problems

• Began the task quickly

• Indicated they were looking for “key words and symbols”

• Ex. Integral symbol or the word ‘extrema’

• Many groups initially made piles of ‘calculus’ and ‘not calculus’

• When asked to create pairs, most groups did so quickly

• 6 groups entirely correct

• 1 group interchanged definite/indefinite integrals

• 2 groups interchanged all calculus problems

• 1 group struggled greatly and did not complete the activity

“you read the problem, and you just know what math it wants 

you to do to get the answer”

Physics Problems

• Took much longer to complete the task

• Indicated that they had to read the problem entirely to 

determine what type it was

• All group began by creating pairings (instead of broader 

groups), presumably because of the cuing from the first 

activity

• Creating pairings was a difficult task for most groups

Introduction and Methodology

• Part of a larger project studying the intersection of math and 

physics learning

• Investigate how students view physics problems in terms of 

the required mathematical processes

• Students were given two sets of problems:

• 10 math problems (5 pairs)

• 10 physics problems (5 pairs)

• Data collected via 10 group interviews (3-4 students per group)

• Winter 2012 term

• First semester, calculus-based, introductory physics students 

• Mixed Methodological Study

• Grounded theory approach1 – no existing theory to impose 

on the data

• Phenomonographic approach2 – emphasis on the students’ 

experience as the learner/participant

Problem Pairs:

Arithmetic A-F 5-9

Algebra B-J 8-10

Definite Integrals D-E 2-4

Indefinite Integrals C-K 6-7

Extrema/Derivatives G-H 1-3
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See table below

• Creating pairings was a difficult task for most groups

• 2 groups correctly paired the problems on the first try

• 4 groups had some mismatched pairs, which they realized 

and corrected over the course of their verbal explanations

• 4 remaining groups had a variety of mismatched pairs, with 

no noticeable trends in the pairings

• One group insisted that they have two separate sets of 

pairings: a topic-based set and a solution-based set

“just because you know what kind of problem it is doesn’t 

mean you know how to solve it.  You have to start working 

on the problem before you know what kind of math you have 

to do.”

Combining Math and Physics

• Difficult for all groups, particularly those with many 

mismatched parings

• 3 groups ultimately completed the entire task correctly

• All were groups who reconsidered their physics pairings

• Integral confusion pervaded this task

• Sparked a discussion of the mean of ‘limits’ in many of 

the groups (many students call them ‘limitations’)

• Future work: more fine-grained analysis of student discussions 

about their pairings and continuing the larger project’s goal of 

understanding the role of math in student problem solving
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