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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
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● 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)





What is Inquiry-Based Learning?

https://www.youtube.com/watch?v=QlwkerwaV2E&list=RDCMUCRmW
JULBr4CIP5xUucVgOvw&index=1

http://www.youtube.com/watch?v=QlwkerwaV2E


IBSE DESCRIPTION

https://www.youtube.com/watch?v=kYap39FNFv8

http://www.youtube.com/watch?v=kYap39FNFv8
https://www.youtube.com/watch?v=kYap39FNFv8






https://www.youtube.com/watch?v=CwfVlym3wYs

http://www.youtube.com/watch?v=CwfVlym3wYs


IBSE example for Electrostatics

● ENGAGE students in Electrostatics : find few examples … 
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IBSE example for Electrostatics

● ENGAGE students in Electrostatics 
find few examples … 



IBSE example for Electrostatics

● ENGAGE students in Electrostatics : 
find few examples … 



Engage examples

● Gabbia di Faraday, Circuito e misura di corrente .. esperimento di Faraday (pile elettriche), penna sfregata 
e pezzettini di carta, fuoco di Sant’Elmo 

● penna sul panno, palloncino strofinato, acqua deviata dal getto d’acqua, scossa tra persona, palline 
strofinata nel plexiglas (https://www.youtube.com/watch?v=ixk4Q-vCiks)

● penna e filo d’acqua, penna sposta una lattina, strisce di alluminio si spostano se passa la corrente, 
fulmini in provetta (https://www.youtube.com/watch?v=5Py227b4Vcc)

●

https://www.youtube.com/watch?v=ixk4Q-vCiks
https://www.youtube.com/watch?v=5Py227b4Vcc


Engage more examples

● Carica cellulare - Wifi - Piastra induzione
● Fulmine in Auto 
● Scossa in giornate secche
● La scossa 
● Display pixel 
● Carica e scarica batteria 



Engage more examples

● Palloncino con capelli - van der Graaf example
● Più carichi meno dura la batteria
● Alta tensione e uccellini 
● Penna che attira la carta
● Stare sotto un albero durante un temporale 
● Perche’ prendo la scossa e non quando attacco il cellulare 
●







   

Confirmation 
inquiry

   

It is based on confirmation or 
verification of laws and theories. 
Confirmatory inquiry is appropriate 
at the beginning of IBSE 
implementation, when the teacher 
aims to develop observational, 
experimental and analytical skills of 
the students. When conducting 
experiments, students follow 
teacher's detailed instructions 
under his/her guidance. 



   

   

Structured 
inquiry

   

   

The teacher significantly influences the 
inquiry at this level and helps students by 
asking questions and providing guidance. 
Students look for solutions (answers) 
through their inquiry and provide an 
explanation based on the evidence they 
have collected. A detailed procedure of 
experiments is defined by the teacher, but 
the results are not known in advance. 
Students show their creativity in 
discovering laws. However, they are 
conducted by teacher’s instructions in the 
research. This level of inquiry is very 
important for developing students' abilities 
to perform high-level inquiry. 



   

   

Guided inquiry 

   

   

The third level of IBSE changes the role of 
the teacher dramatically. The teacher 
becomes a students ́ guide. He/she 
cooperates with students in defining 
research questions (problems) and gives 
advice on procedures and implementation. 
Students themselves suggest procedures 
to verify the inquiry questions and their 
subsequent solutions. Students are 
encouraged by the teacher much less than 
in the previous two levels, which radically 
increases their level of independence. 
Students should have previous experience 
of lower levels to be able to work 
independently. 



   

   

Open inquiry 

   

   

This highest level of IBSE builds on 
previous three inquiry levels and it 
resembles a real scientific research. 
Students should be able to set up 
their inquiry questions, methods 
and procedures of research, record 
and analyze data and draw 
conclusions from evidence. This 
requires a high level of scientific 
thinking and places high cognitive 
demands on students, so it is 
applicable for the oldest and/or 
gifted students. 







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


