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Intended Learning Outcomes

By the end of this session, participants will be able to:

• Have an understanding of the principles of Peer 
Instruction (PI).

• Identify key concepts in their courses suitable for PI 
activities.

• Create conceptual questions that encourage critical 
thinking and peer discussion.



What is PI?

• A teaching method developed by Eric Mazur, 
Department of Physics, Harvard University.

• Focuses on active learning and conceptual understanding.

E. Mazur, Peer Instruction: A User's Manual, Upper Saddle River: Prentice Hall (1997). 

http://blog.metid.polimi. it /?p=446
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1. Pose a
Conceptual 
Question

• A challenging, thought-provoking question.
• Typically multiple-choice.

2. First Poll
• Students respond individually.
• Can use online polls, or raised hands. 

3. Peer 
Discussion

• Students discuss their reasoning in pairs or 
small groups.

4. Second Poll • Students answer again after discussion.

How PI Works?



Implementation Process
Brief Lecture

ConcepTest:
Students Vote

Correct answer < 30% Correct answer: 30%-70% Correct answer > 70%

Peer Discussion

Student Revote

Explanation

Next Topic

Revisit Concept

Lasry et al, American Journal of Physics, 76(11), 1066-69 (2008).

7-10 mins

5-8 mins



Why Use PI?

• Promotes critical thinking and deeper conceptual 

understanding.

• Corrects misconceptions through peer discussions and 

instructor’s explanation.

• Improves retention with active engagement.

• Instructors gain better insight into students' learning 

progress.

• Effective in classes with a sizable number of students.



PI in My Classroom
Course Title: General 

Physics (a)



Implementation Process

Lecture

ConcepTest:
Students Vote

Peer Discussion

Student Revote

15-20 mins

Explanation

within 10 mins



Question Type 1: Conceptual Question
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Question Type 2: Calculation



Question Type 3: Laws or Theorems 



Question Type 4: Compare Different Ideas



Students’ Feedback



PI in 
General Physics 

Experiment Course



Example Activity: Measuring Sound Speed 

Pre-Class Conceptual Questions:

1. Why can sound speed be measured using ultrasound in air?
2. How does the phase comparison method form an ellipse?
3. Why does increasing the transmitter–receiver distance reduce signal strength?

Instructional Flow:
• Each question assigned to two groups
• Individual thinking → Group discussion → Cross-group sharing 
→ Instructor clarification

Results:

• Student accuracy improved from 22% → 86% →98% across discussion cycles.
• More than 85% of students reported increased interest in physics experiments.
• 95% believed PI enhanced focus and interaction.

Hu et al. (2015). Application of Peer Instruction in General Physics Experiment Course



• Objective Encourage critical thinking and peer discussion.

• To Do:

1. Identify Key Concepts: Focus on areas students found challenging.
2. Design Thought-Provoking Questions:

• Emphasize conceptual understanding rather than memorization.
• Use common misconceptions as distractors to prompt debate.

3. Aim for Analysis and Reasoning:
• Require students to explain their reasoning or apply concepts to new 

scenarios.
• Frame questions that stimulate deeper engagement beyond surface-

level recall.

https://academyteachers.ucr.edu/sites/default/files/2020-05/writing-great-clicker-questions-nsf.pdf

Takeaway –Develop PI Questions 
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Conclusion

• Responsive Teaching: PI create interactive and adaptive learning 
environments.

• PI works well for concept-heavy subjects; engage students with 
questions and peer discussions to deepen understanding.

• Empower Students: Help them take ownership of their learning 
through active participation.
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Thanks!
Do you have any questions?

Email me: pyyang@ntu.edu.tw

https://bit.ly/3A1uf1Q
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
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