
Physics Education 
Laboratory
Lecture 17
PCK for Electrostatics 
Francesco Longo  - 17/11/25













Key concepts in Electrostatics

● The electric charge (with opposite signs)
● The Coulomb law 
● The Electric field 
● The Electric potential 



Key concepts in Electrostatics

● Motion of particles in Electric field



Key concepts in Electrostatics

● The electric charge



Key concepts in Electrostatics

● The electric charge



Key concepts in Electrostatics

● The Electric field as a vector
● The Potential as a scalar field
● How to “see” them? 



Key concepts in Electrostatics

● Concept of “Voltage”
● Voltage and currents 
● Voltage and capacitors



Key concepts in Electrostatics

● Voltage and capacitors



Key concepts in Electrostatics

● The electric current
● Electric resistance
● Circuits in CC
● Ohm’s law 
● Batteries 



Key concepts in Electrostatics

● Batteries 



Key concepts in Electrostatics

● Electric circuits



Key concepts in Electrostatics

● The Ohm’s law



Key concepts in Electrostatics

● The resistors



Key concepts in Electrostatics

● The power in  Electric fields



http://www.falstad.com/vector2de/



http://www.falstad.com/vector3de/



http://www.falstad.com/vector3de/



http://www.falstad.com/vector3de/



Misconceptions in Electrostatics

● Current flows in one direction and charges move in the other one
● Electric field is a scalar field 
● Potential field is a vector field -- which relation to electric field ? 
● The elementary charge 
● Neutrality of matter and electricity … 
● Potential and Potential energy
● Capacitors treatment - Voltage and charge relationships
● Potential - Voltage 
● Ohm law inversion 



Inquiry Based 

Science Education

(IBSE approach)





http://www.establish-fp7.eu/home.html



Analysis of few IBSE activities … 

http://www.establish-fp7.eu/resources/units/direct-current-electricity.html



IBSE Laboratory 

https://esero.es/


