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La struttura della “Teacher Knowledge”
(Fazio, 2010)



What’s next?

 

Riflessioni su:

VETTORI + CINEMATICA + DINAMICA 

TEOREMA GAUSS – USO DI MODALITA’ INNOVATIVA o TRADIZIONALE?

CALORIMETRIA e TERMODINAMICA



Argomenti
Cinematica
Dinamica
Energia
Fluidodinamica
Calorimetria/termodinamica
Ottica 
Elettrostatica
Magnetismo
Elettromagnetismo
Meccanica quantistica
Relatività speciale e generale

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

Tools per l’Insegnamento della Fisica

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


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

(ISLE approach)



http://www.youtube.com/watch?v=HYpgBLKB-pA


OBSERVATIONAL EXPERIMENT 

https://docs.google.com/file/d/1In3AchATC-arHpZuYz6kja9CsUmXCG5R/preview




a. What patterns did you notice in 
the placement of the dots?

b. How can you use the distances 
between the dots to describe the 
motion of the bowling ball?

https://mediaplayer.pearsoncmg.com/assets/_frames.true/secs-experiment-video-1


Example of Observation Experiment

https://mediaplayer.pearsoncmg.com/assets/_f
rames.true/sci-phys-egv2e-alg-15-7-2

In the experiment, two identical metal objects 
(made of brass) are taken from the same hot water 
bath and placed on two identically-shaped (same 
height, length, and width) plates. The plates are 
made of wood and aluminum (colored with the 
same black paint to reduce the reflective properties 
of aluminum) and have been sitting on the table for 
a long time. 

a. Describe what you observe.

b. Devise one or more explanations for your 
observation.

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-7-2
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-7-2


Example of Testing Experiment

a. Use the explanations you made in 
Observational Experiment to predict what 
you will observe.

b.  View the video 
[https://mediaplayer.pearsoncmg.com/ass
ets/_frames.true/sci-phys-egv2e-alg-15-7-
3] and compare the outcome to your 
predictions. Do you need to revise your 
explanation?

https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-7-3
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-7-3
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-7-3


Example of Application Experiment
https://mediaplayer.pearsoncmg.com/assets/_frames.true/sci-phys-egv2e-alg-15-5-7

https://youtu.be/hLcYCzMgSzc



Tools usati 

● Motion Diagram 
● Force Diagram 
● Energy bar chart 



   

Qualitative work – energy bar charts that serve the same role for 
analyzing work – energy processes as motion diagrams and force 
diagrams serve when analyzing kinematics and dynamics problems.  

The use of these bar charts helps students think more about the physics of a 
work – energy process rather than relying on formula-centered techniques that 
lack qualitative understanding. 

View animation: https://www.physicsclassroom.com/mmedia/energy/hw.cfm

https://www.physicsclassroom.com/mmedia/energy/hw.cfm


View animation: https://www.physicsclassroom.com/mmedia/energy/cs.cfm

https://www.physicsclassroom.com/mmedia/energy/cs.cfm


https://www.physicsclassroom.co
m/Physics-Interactives/Work-and-
Energy/Work-Energy-Bar-Charts/

Work-Energy-Bar-Charts-Interactive

TEST YOURSELF!

https://www.physicsclassroom.com/Physics-Interactives/Work-and-Energy/Work-Energy-Bar-Charts/Work-Energy-Bar-Charts-Interactive
https://www.physicsclassroom.com/Physics-Interactives/Work-and-Energy/Work-Energy-Bar-Charts/Work-Energy-Bar-Charts-Interactive
https://www.physicsclassroom.com/Physics-Interactives/Work-and-Energy/Work-Energy-Bar-Charts/Work-Energy-Bar-Charts-Interactive
https://www.physicsclassroom.com/Physics-Interactives/Work-and-Energy/Work-Energy-Bar-Charts/Work-Energy-Bar-Charts-Interactive


The different systems are chosen for 

the same physical process. 

(a) The cart, the spring, and Earth are in 

the system. 

(b) The cart and the spring are in the 

system, but not Earth. 

(c) The system includes only the cart. 

For each chosen system there is one 

work–energy bar chart and the 

corresponding generalized 

work–energy equation. 

In practice, it would be easy for 

students to use a system that includes 

Earth and the spring, although the 

choice of the system does not affect the 

physical results. 


