
Student use comparable 

63%	


59%	





Preflights 
Control versus Hybrid 

Hybrid Control 
Ave. score on 13 

prelectures 62 + 2% 60 + 2% 

ES =0.2	





Clickers 
Control Versus Hybrid 

ES = 0.5	


P < 0.05	



Hybrid Control 
Ave. score on 38 
clicker questions 60.3 + 4.0% 53.8 + 3.3% 



Exams 
Control Versus Hybrid���

40% 

45% 

50% 

55% 

60% 

65% 

70% 

75% 

80% 

Exam 1 Exam 2 Exam 3 Final Grade 

Control 
Hybrid 



Diagnostic test CSEM	



10% 

20% 

30% 

40% 

50% 

60% 

70% 

Pre % Post% Normal Gain 

Hybrid N=29 

Control N=40 

Pre  Post g 
Hybrid  
N=29 

24 + 4% 58+ 4% 45+ 4% 

Control N=40 27 + 3% 54+ 3% 37+ 3% 

G= Normalized gain:	



P ~ 0.05	





Survey: 
Usefulness of Course Components 

1 2 3 4 5 

Control 

Hybrid 

Not Very 
Useful 	



Useful 	



Very Useful 	



 Prelectures       Text   Lecture         HW        Clickers 



Student feedback���
“ I think the prelectures are an 
essential help to the reading of the 
text. Its clear and concise.”	



“They are awesome man, it’s like 
watching TV, while you are actually 
learning something.”	



“I had a pretty good understanding of 
the material from class lectures, but 
the animations and visualizations 
helped me to understand better.”	



“I wish we 
had them for 

the entire 
course, they 

are very 
helpful!”	



“… this is	


the first time	



 I actually 
understand the 

concept.”	



“They are 
great for me, 
because I 
don’t like to 
read physics 
text.”	



“… I was able 
to understand 
them, It was like 
there was a 
professor there 	


lecturing in 	


my room.”	
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Summary 
Overall introduction of MLM prelectures had positive 
impact on course.  

 Students showed improvement in class 
 performance 

 Easy to administer 

 Students like them 

In the recent study we have implemented MLMs in two 
identical sections of Mechanics (PHY 131) and because both 
sections had equal class time, we expect larger effect size. 
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