
Physics Education 
Laboratory 
Lecture 03

Francesco Longo • 29/09/2025



Main topics
Kinematics
Dynamics
Energy
Fluidodynamics
Calorimetry/thermodynamics
Optics 
Electrostatics
Magnetism
Electromagnetism
Quantum Mechanics
Special relativity

Early Physics

Multiple Representations in Physics

Historical approaches 

Problem-solving; Jeopardy problems 

Physics of everyday Thinking

Project Based Education

Modelling instruction

Simulation for Educational Physics 

ISLE - Investigative Science Learning Environment

IBSE - Inquiry Based Science Education

Bayesian updating method

On line educational tool-kit

Useful education tools in PER

http://www.islephysics.net/isle.php


https://forms.gle/rbxLyGwZCGoVYwk16



2024-2025



2025-2026



2024-2025



2025-2026



2024-2025



2025-2026



2024 - 2025



2025 - 2026



2024-2025



2025-2026



2024 - 2025



2025 - 2026



“What shall I do with my students to help them 
understand this physics concept? What materials are 
there to help me? What are my students likely to already 
know and what will be difficult for them? How best shall I 
evaluate what my students have learned?" These 
questions are common for every teacher, and central to 
describe the knowledge that distinguishes a teacher 
from a subject matter specialist. 



The Structure of Physics Teacher Knowledge
(Fazio, 2010)



● orientations toward science teaching

● knowledge and beliefs about science curriculum

● knowledge and beliefs about students’ 

understanding of specific science topics

● knowledge and beliefs about assessment in 

science

● knowledge and beliefs about instructional 

strategies for teaching sciences



Self-reflecting teaching...



Is there a PCK or not? Which PCK do you 
recognize? Which pattern is prevalent?

https://www.youtube.com/playlist?list=PLAA7AA6B0E433653C PSSC - Physical Science Study 

Committee

https://www.youtube.com/watch?v=CDEDBXuwYvo Fisica della professoressa Ida

https://www.youtube.com/watch?v=AsNxXS3kYho “Te lo avevo detto” - INCIDENTE SENZA 

CINTURE

https://www.youtube.com/watch?v=kxHdVw-mh24 “Te lo avevo detto” - RAMPA SKATEBOARD

https://www.youtube.com/watch?v=282D-YkMxyI PoliMi - Storia del primo principio

https://youtu.be/p0zDfi_8TKo FisicaFast – NEW 

https://www.youtube.com/playlist?list=PLAA7AA6B0E433653C
https://www.youtube.com/watch?v=CDEDBXuwYvo
https://www.youtube.com/watch?v=AsNxXS3kYho
https://www.youtube.com/watch?v=kxHdVw-mh24
https://www.youtube.com/watch?v=282D-YkMxyI
https://youtu.be/p0zDfi_8TKo


Self-reflecting teaching…
https://forms.gle/nEBDR2DYDianWC2aA
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Teachers’ PCK assists them in fostering the following goals
(Magnusson et al., 1999)

   
a) Help students develop the ‘science process’ skills  

b) Represent a particular body of knowledge

c) Transmit the facts of science

d) Facilitate the development of scientific knowledge by confronting students with contexts to 

explain that challenge their naïve concepts

e) Have students be active with materials; “hands-on” experiences.

f) Involve students in investigating solutions to authentic problems

g) Represent science as inquiry

h) Constitute a community of learners whose members share responsibility for understanding the 

physical world, particularly with respect to using tools for science.





Teachers’ content 
knowledge for teaching
E.Etkina et al.  (2018)
PHYSICAL REVIEW PHYSICS EDUCATION 
RESEARCH 14, 010127







Motivation
Research into teacher learning and practice over the last three decades shows that the teachers of a 

specific subject need to possess knowledge that is different from the knowledge of other content 

experts. Yet this specialized version of content knowledge that teachers need to plan instruction, 

respond to student ideas, and assess student understanding in real time is a theoretically elusive 

construct. It is crucial for the fields of precollege teacher preparation, teacher professional education, 

and postsecondary faculty professional development to 

(a) clarify the construct that underlies this specialized content knowledge,

(b) operationalize it in some domain, 

(c) measure it in both static contexts and as it is enacted in the classroom, 

(d) correlate its presence with “richness” of classroom instruction and its effect on student learning. 
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Topic - Specific Student Targets
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Declining PCK for Math-Phys interplay  
(Lehavi et al., 2014; 2017)




