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traditional lecture 

Force Concept Inventory Learning gains 

Less Learning    <g>      More Learning 

Students are learning  
~ ¼ of what they didn’t 
 already know! 
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2000 years ago             

Built in to our classes? 
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CU for last 18 semesters                       

S. Pollock and N. Finkelstein,  
Phys. Rev. ST Phys. Educ. Res. 4, 010110 (2008) 
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Clickers in lecture, 
Traditional Recitation  
at CU 
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With Tutorials and LAs                       

S. Pollock and N. Finkelstein,  
Phys. Rev. ST Phys. Educ. Res. 4, 010110 (2008) 
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Chasteen et al., AJP 80, 923, 2012, PRSTPER 8 020108, 2012
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Establish 
learning goals


Apply research-based 
teaching techniques & 

measure progress


Faculty & Staff 

Using Research 
& Assessment


Model of Course Transformation 

Chasteen, Perkins, Beale, Pollock, & Wieman, JCST 40 (4), 70, 2011 
Chasteen et al., AJP 80, 923, 2012, PRSTPER 8 020108, 2012
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Ntot=540 at 5 Universities, (18 classes) 
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New 100+ student classroom in Duane physics 
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Summary 

•  Active learning works! 

•   Conceptual understanding 

   doesn’t come along for free 

•  It’s about the learning. 

•  We must know our audience. 

•   Student attitudes and beliefs  

   are important 
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Teaching is an Art"
"

!
Teaching and Research !

are not separate missions.!
Teaching can be improved by scholarly study!"

Conclusions: 

a Science 
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