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Memorization vs understanding 

Mazur, E. Peer Instruction: A User’s Manual, New Jersey: Prentice Hall, Inc., (1997) 



ConcepTest 

• Short conceptual questions on the subject being disscused. 

• It should be: 

 
1. focus on a single concept, 

2. not be solvable by relying on equations, 

3. have adequate multiple-choice answers,   

4. be clearly defined, 

5. be neither too easy not too difficult. 
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ConcepTest 

• Each ConcepTest has the following general format: 

 
1. Question posed    1 min 

2. Students given time to think  1 min 

3. Students record individual answers   

4. Students convince their neighbors (peer instruction)1-2 min 

5. Students record revised answers  

6. Feedback to teacher – Tally of answers 

7. Explanation of correct answer  2+min 

Mazur, E. Peer Instruction: A User’s Manual, New Jersey: Prentice Hall, Inc., (1997) 



Example - Boyancy 

Mazur, E. Peer Instruction: A User’s Manual, New Jersey: Prentice Hall, Inc., (1997) 



Frequently asked questions 

 

1. Will we be forced to cover less material if students talk to each other 
more during the class? 

2. Will not the application of methods increase the difference in the 
achievements of students of advanced and regular groups? 

3. The method works among Harvard students, but will it work in my class? 

4. Will I, as a lecturer, successfully apply the method? 

5. How long does it take to change the lecture format? 
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Recommandations 

 

1. Convince yourself (and colleagues)! 

2. Motivate students. 

3. Change the lecture format. 

4. Change exams. 

5. Problem solving (equal representation of traditional and conceptual 
tasks). 

6. Seriously treat homework! 

Mazur, E. Peer Instruction: A User’s Manual, New Jersey: Prentice Hall, Inc., (1997) 



Sample lecture 

• 90 min lecture about Newton’s laws: 

 

1. Newton’s first law, 

2. Definitions of force and mass, 

3. Newton’s second law, 

4. Newton’s third law. 
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Short reading quiz 

1. Which of these laws is not one of Newton’s: 
A. To every reaction there is an opposed equal reaction. 

B. F=ma. 

C. All objects fall with equal acceleration. 

D. In the absence of a net external force, objects at rest stay at rest and objects in uniform motion stay in 
uniform motion. 

 

2. The law of inertia 
A. is not covered in the reading assignment, 

B. expresses tendency of bodies to maintain their state of motion, 

C. is Newton’s third law. 

 

3. “Impulse” is 
A. not covered in the reading assignment, 

B. another name for force, 

C. another name for acceleration. 

 

 



Lecture – after establishing the relationship between forces and acceleration 
– ConcepTest 1 



Continuation of lecture – definition of concepts of force and mass and formulation of Newton’s 
second law. 

Pose ConcepTest 2.  
NOTE: Avoid (at all cost!) using equations. 



ConcepTest 3 



ConcepTest 4 



Formulation of Newton’s third law. 
ConcepTest 5 



Force Concept Inventory (FCI) 
Hestenes, D., Wells, M. and Swackhamer, G. (1992), Force Concept Inventory, Phys. Teach., 33(3), 141-151.  

 



Sample from FCI 

Hestenes, D., Wells, M. and Swackhamer, G. (1992), Force Concept Inventory, Phys. Teach., 33(3), 141-151. 



Electricity Concept Test (ECT) 

• Bilal, E., Erol, M. (2009), Investigating Students’ Conceptions of Some Electricity Concepts, 
Lat. Am. J. Phys. 3(2), 193-201. 



Measuring students’ conceptual understanding of wave optics: A Rasch modeling approach 
Vanes Mešid, Knut Neumann, Ivica Aviani, Elvedin Hasovid, William J. Boone, Nataša Erceg, Vladimir 

Grubelnik, Ana Sušac, Džana Salibašid Glamočid, Marin Karuza, Andrej Vidak, Adis Alihodžid, and Robert 
Repnik 

Phys. Rev. Phys. Educ. Res. 15, 010115 – Published 25 February 2019 

 

 

• List of students' misconceptions and difficulties in wave optics 

• Model of the learning path in wave optics 

• Expert survey within the initial stage of validation 

• Final field testing survey 

• Detailed description of the wave physics curricula at the sampled universities 

 



Some of comments on PEER INSTRUCTON 

• “I found this approach to be entirely different from anything I have seen. It is highly 
provocative and the author’s style is very engaging.” – Mark W. Holts, Texas Tech University 

 

• “I have been using Mazur’s Peer Instruction methods. The ConcepTests and ensuing 
discussions have certainly improved the atmosphere in the classroom, and both students 
and I appreciate the instant feedback and chance to confront misconceptions.” – Joel R. 
Primack, University of California, Santa Cruz 

 

• “I am familiar with Mazur’s effort and am a great fan of using some form of Peer 
Instruction which Mazur has developed. At Rensselaer, we are using this technique. The 
Peer Instruction manual is wonderful in that it describes the process in a way which I think 
will encourage others to adopt the technique.” – Leo. J. Schowalter, Rensselaer Polytechnic 
Institute  
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