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Students’ 
Exploration Sheet

Analyze the sheet

Observe the use of Multiple 
Representations 

Add one or more exercises to improve 
the Multiple Representations usage of 
this sheet

What’s missing? 

https://docs.google.com/document/d/1cHU2Ao0lNca0lbBKnoj_oWEwggXJpYQhWOFH2b7zThw/edit



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

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


Video on Kinematics

https://www.youtube.com/watch?v=A2cYcQkcJ08

http://www.youtube.com/watch?v=A2cYcQkcJ08


https://docs.google.com/file/d/1_VwVmEB9WLUDsMHC9Qwwtks2YPDEnPFg/preview
https://docs.google.com/file/d/17y8VkxebkagS0CkbTwKNitCZgA6i5pt-/preview




Key concepts in Dynamics

● The three laws of Dynamics 
● The concept of acceleration
● The concept of linear momentum 
● The vector nature of the force 
● The observer system
● The inertial system  



key concepts in Dynamics

● Newton’s second law



key concepts in Dynamics

● Newton’s third law



key concepts in Dynamics

● The Force …
● The free body approach
● “Force diagram” 



A concepts’ map

http://www.batesville.k12.in.us/physics/PhyNet/Mechanics/Concept_Map.htm



From PCK 

Knowledge of 

curricula

   

   

The knowledge of the sequence of 
topics that allows a student to build 
the understanding of a new concept 
or skill on what she or he already 
knows. 



From PCK 

Knowledge of students’ 

prior understandings about 

and difficulties with key 

concepts and practices in 

science.

Knowledge of students’ 
pre-instruction ideas when they are 
constructing a new concept. 

Knowledge of difficulties students 
may have interpreting physics 
language that is different from 
everyday language.



The conceptual change

   

The theory on conceptual change 
focuses on the process and outcome 
of how students’ pre-instructional 
cognitive structures are 
fundamentally restructured in 
developing science concepts 



Misconceptions (?)

Ying Nie, Yang Xiao, Joseph C. Fritchman, 
Qiaoyi Liu, Jing Han, Jianwen Xiong & Lei 
Bao (2019): Teaching towards knowledge 
integration in learning force and motion, 
International Journal of Science Education   

In the conceptual change 
perspective, students’ 
pre-instructional cognitive 
structures, which differ from 
expert conceptions, have 
commonly been referred as 
misconceptions 



Intuitive Knowledge: Prior primitives 
(P-prims)

P-prims are elements of intuitive knowledge that constitute people’s “sense of 
mechanism,” their sense of which happenings are obvious, which are plausible, 
which are implausible, and how one can explain or refute real or imagined possi- 
bilities. 

- increased effort begets greater results; 
- the world is full of competing influences for which the greater “gets its way,” 

even if accidental or natural “balance” sometimes exists;
- the shape of a situation determines the shape of action within it (e.g., orbits 

around square planets are recognizably square in kids plots)

DiSessa, A. (1993). Toward an Epistemology of Physics.Cognition and Instruction, 10(2/3), 105-225. 
http://www.jstor.org/stable/3233725



















p-prism on Dynamics (Di Sessa 1993)

● Ohm - p-prism
● Force as mover
● Force as deflector
● Continuous force
● Force as a spinner

● Intrinsic resistance
● Springiness
● Equilibrium
● Dynamic balance
● Overcoming



The Force Concept 
Inventory test 

ITALIAN VERSION

https://drive.google.com/file/d/1SZl
SllWVPpo7x8X-CTfXtHwrK70aX2_
h/view?usp=sharing

https://drive.google.com/file/d/1SZlSllWVPpo7x8X-CTfXtHwrK70aX2_h/view?usp=sharing
https://drive.google.com/file/d/1SZlSllWVPpo7x8X-CTfXtHwrK70aX2_h/view?usp=sharing
https://drive.google.com/file/d/1SZlSllWVPpo7x8X-CTfXtHwrK70aX2_h/view?usp=sharing


https://forms.gle/frdiveejEKEiEkv89

Active Laboratory on the FCI


