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Outline
A Pilot Study

1. Introductory Physics:  The format at the U of Minnesota 

a) Problem solving labs:  Nature of labs, Grading the labs

b) Student’s Written Lab Reports

2.   Final Exam Problems vs TA Lab Scores

3.   Comparison of Exam Scores with Labs evaluated according 
to standards of organization, support, and content.

4.   Next Steps 
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A Pilot Study

•What are Students Learning in the Physics Course?

• How Physics Principles Relate to the Physical World?

• How to Solve Problems?

• Can We Measure What They are Learning in the Course?

• Do Our Measurements Show any Correlation Between Lab 
Results and How Students do on Problem Solving in Final 
Exams?
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In labs students are given problems to solve.

They must organize their ideas, use supporting
information,and they must understand the physics.

In final exams students are given problems to solve.

They must organize their ideas, use supporting
information,and they must understand the physics.



5

• Lecture
– ~200 students / 1 lecturer
– 3 hours / week

• Recitation
– 15 students / section
– 1 hour / week

• Laboratory
– 15 students / section
– 2 hours / week

Note:

All parts of the 
course are 

integrated such 
that the problems 

in lab and 
recitation are 

concurrent with 
the topics being 

covered in lecture
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Laboratory
– cooperative group problem solving (3 students per 
group)
– each student hands in a laboratory report every two 
weeks
– TA assigns each student a different problem for a 
written report
•no one knows which problems will be assigned ahead of 
time

– TA grades the reports
•lab grade = 15% of course grade
•a score of 60% in lab is required for passing the whole 
course
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On the order of two to three pages,
plus graphs and information  from the 

student’s lab notebook
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Sample Student Lab Report
Introduction

Prediction

Procedure

Data & 
Analysis
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Sample Student Lab Report

Conclusion
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Guideline for grading laboratory reports

ScoreProblem Report:
ORGANIZATION
(clear and readable; correct grammar and spelling; section 
headings provided; physics stated correctly)

DATA AND DATA TABLES (GROUP PREDICTIONS)  
(clear and readable; units and uncertainties clearly stated)

RESULTS
(results clearly indicated; correct, logical, and well-organized 
calculations with uncertainties indicated; scales, labels and 
uncertainties on graphs; physics stated correctly)

CONCLUSIONS
(comparison to prediction & theory discussed with physics stated 
correctly ;  possible sources of uncertainties identified; attention 
called to experimental problems)
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% Exam Probs vs % Lab Scores (N = 202)
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Three different ways I judged lab reports

1. Organization: Complete yet concise; 
indicates strong topic sentences that 
indicate focus of section; appropriate 
headings; demonstrates coherence 
throughout report
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Three different ways I judged lab reports

2. Support: Includes appropriate 
illustrations,  logical statements to 
support ideas and conclusions, relevant 
charts, graphs, or tables and cross 
references

3. Content: Includes accurate & complete     
technical information, including 
equations,  correct explanations of the 
physics concepts, and data
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Evaluation Criteria for Support
• Illustrations or Visual Figures

1.  Sketch or diagram of the equipment
2. Inclusion of the graphs from LabVIEW
3. Sketch for the prediction questions

• Relevant Data – Charts, Graphs, or Tables
1. Clear representation of the values for:
a)  Radius of ring    b) acceleration of the string    
c)  acceleration of the weight    d)  angular acceleration
2. Indicates sources of above information

• Background Information
1. Explains methods for obtaining numerical values
2.  Derives or explains the source or meaning of equations
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% Final Exam Totals vs % Lab VI Score,  Organization (N = 37)
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% Final Exam Problem 3 vs % Lab VI Score, Organization
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% Final Exam Totals vs % Lab VI Score, Support (N = 37)
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% Final Exam Problem 3 vs % Lab VI Score, Support
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% Final Exam Totals vs % Lab VI Score, Content (N = 37)
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% Final Exam Problem 3 vs % Lab VI Score, Content
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Conclusions

Obviously there are no big correlations  
observed so far.

If there is a small correlation it is very difficult to 
see it with this small sample size (N = 37) 
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Next Steps

Does student success on final exam problems 
correlate with their success in labs as shown 

by their lab reports? 

And Ask: Are we making the right 
measurements?

www.physics.umn.edu/groups/physed
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