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What is Active Learning?  

Think individually and write down your answer. 
Pair with a person sitting next to you.  

Share your ideas. 

Think-Pair-Share 
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What is Active Learning?  
 

Ø                There are exceptions 

3	Collins, J. W., & O'Brien, N. P. (2011). The Greenwood dictionary of education. Greenwood.  



Key features of Active Learning 
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Instructor goes from lecturer to 
learning facilitator. 
 
Students take on more 
responsibility for their learning. 
 
Active learning leverages how 
people learn best. 



Bloom’s Taxonomy 
 

Ø                There are exceptions 
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Forms of Active Learning 
 

Ø                There are exceptions 
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-  Problem-Based Learning (PBL) 

-  Process Oriented Guided Inquiry Learning (POGIL) 

-  Peer-Led Team Learning (PLTL)  

-  Flipped classes  

-  Just in Time Teaching (JiTT) 

-  Game Based Learning 

-  Clickers 

-  Concept Maps  

-  Think-Pair-Share 
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Why Active Learning? 
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-  Learning involves the active construction of meaning by the learner.  

-  Individuals are more likely to learn more when they learn with others than when 
they learn alone.  

-  Learning facts and learning to do something are two different processes.  

-  Attribution theory 

Weimer, M. (2002). Learner-centered teaching: Five key changes to practice. John Wiley & Sons. 
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Ø                There are exceptions 
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Is Active Learning Effective? 



 

Ø                There are exceptions 
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Contradicting results,  
non-significant findings 

Many studies,  
small Ns 

p = 0.000 

Study 1 

p = 0.08 

Study 2 

p ≤ 0.05 

Study 3 

p = 0.01 
p = 0.04 
p = 0.11 
p = 0.01 

Study 4 

t = 2.4 

Study 5 
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Is Active Learning Effective? 



What is a Meta-analysis?  
Meta-analysis is a specific type of a 
systematic review.   
 
Meta-analysis uses a statistical technique 
for combining the results of studies. 
 
Meta-analysis can be viewed as  
"conducting research about research.” 
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Concept Map of Meta-analysis  
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are extracted from 



Meta-Analysis by Freeman et al. (2014)  

Meta-analyzed 225 studies that 
reported data on exam scores 
and failure rates in 
undergraduate STEM courses 
(traditional lecture vs active 
learning). 
 
Two fundamental results:  
-  Students in traditional classes 

have lower grades (1/2 SD).  
-  Students in traditional lecture 

sections were 1.5 times more 
likely to fail. Cited by 1141 

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor, N., Jordt, H., & Wenderoth, M. P. (2014). Active learning increases student performance in 
science, engineering, and mathematics. Proceedings of the National Academy of Sciences, 111(23), 8410-8415. 
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Failure Rates 

67 studies reported failure 
rate data 
 
Average failure rate  

 21.8%  active learning 
 33.8%  traditional lecture 

 
Risk ratio = 1.5  
 
Students in lecture are 
1.5x more likely to fail 		
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Effect Sizes by Discipline 

Number of independent 
studies  

95% confidence interval 

Effect size of interventions 
 
 
 
 

ES =
Xtreatment − Xcontrol

SDpooled

Forest plot 
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Class Size  

Poll Question: Which of the following can you conclude from 
this graph? 
  

A.   Active learning is more effective in small classes  

B.   Active learning is more effective in large classes  
 
C.   Active learning is equally effective in small and large classes 17	



Assessment Type 
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Cooperative Learning in Chemistry  
Meta-analyzed 25 studies that 
investigate the effectiveness 
of CL in chemistry. 
 

ES = 0.68  
 

Median student performance 
in a CL group would be at the 
75th percentile when 
compared to that of a student 
in a traditional group 
performing at the 50th 
percentile. 
 
 

Warfa, A. R. M. (2015). Using Cooperative Learning to Teach Chemistry: A Meta-analytic Review. Journal of Chemical Education, 93(2), 248-255. 
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PLTL in Chemistry  

Leontyev, A., Chase, A., Pulos, S., & Varma-Nelson, P. (2017). Assessment of the Effectiveness of Instructional Interventions Using a Comprehensive 
Meta-Analysis Package in Gupta, T. (Ed), Computer-Aided Data Analysis in Chemical Education Research (CADACER) Advances and Avenues. ACS 
Symposium book. Accepted.  

Organic Chemistry 
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File drawer effect 

Where are small, non-significant 
studies?  	
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Effect sizes interpretation 

Hattie, J. (2009). Visible learning: A synthesis of over 800 meta-analyses relating to achievement. New York: Routledge.  

TV 
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Summer 
vacation 

Effect sizes scale 	

Cooperative 
learning 

Concept Maps 

Metacognitive 
strategies 

PD 

Halls of 
residence 

Active learning 



What was the muddiest point in this lecture? 
most surprising 	

Answer the question on 3x5 cards  
in 2-3 sentences.   

Do not write your names.   

The Muddiest Point 
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Welcome and  
Enjoy the Workshop! 
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