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Key-concepts in 
Kinematics with 
Multiple 
Representations 

https://fockphysics.wordpress.com/2013/06/15/sbg-and-multiple-representations-in-kinematics/

Orientation toward 
science teaching

https://fockphysics.wordpress.com/2013/06/15/sbg-and-multiple-representations-in-kinematics/


Multiple Representations definition

MR refer to the capacity of scientific discourse to represent the 
same concepts or processes in different modes (e.g., verbal, 
visual, mathematical, graphical) while multi-modal representation 
refers to the integration of different modes to represent scientific 
processes, findings, and scientific explanations 

Tytler et al. (2007) p.314



   

SUMMARIZING: 
how multiple representations (MR) can be used in undergraduate 
physics education and in physics education research 



Kinematics with 
Multiple Representations

DESCRIPTIONS OR 
DISCIPLINE’S LANGUAGES?







Interpreting 
representation 
and translating
FROM GRAPHICAL TO WORDS



Interpreting 
representation 
and translating
FROM WORDS TO GRAPHICAL



Interpreting 
representation 
and translating

FROM WORDS THROUGH 
GRAPHICAL TO 

MATHEMATICAL



Collecting data 
and elaborating

FROM GRAPHICAL TO 
MATHEMATICAL



Interpreting 
representation and 
modelling concept

FROM GRAPHICAL TO 
CONCEPT MODEL



Interpreting 
representation and 
modelling concept

FROM GRAPHICAL TO 
CONCEPT MODEL



Distance -Time, Velocity-Time Graphs Metric 

Create a graph of a runner's position versus time and 

watch the runner run a 40-meter dash based on the 

graph you made. Notice the connection between the 

slope of the line and the velocity of the runner. Add a 

second runner (a second graph) and connect 

real-world meaning to the intersection of two graphs. 

Also experiment with a graph of velocity versus time 

for the runners, and also distance traveled versus 

time.

https://gizmos.explorelearning.com/find-gizmos/lesson-info?resourceId=260



Students’ 
Exploration Sheet

Analyze the sheet

Observe the use of Multiple 
Representations 

https://docs.google.com/document/d/1cHU2Ao0lNca0lbBKnoj_oWEwggXJpYQhWOFH2b7zThw/edit?usp=sharing
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Video on Kinematics

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

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


  Is there another way of teaching kinematics? 

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


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


Let’s try … 



Let’s try … 



Let’s try … 



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






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



Teacher Desmos: a useful tool … 

https://teacher.desmos.com
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LE FORZE

Percorso didattico per la classe 
seconda della scuola secondaria di 
primo grado 

https://ijet.itd.cnr.it/article/view/1190

https://ijet.itd.cnr.it/article/view/1190


https://student.amplify.com/join/
2FZXEN



LE FORZE

Percorso didattico per la classe 
seconda della scuola secondaria di 
primo grado 



LE FORZE

Percorso didattico per la classe 
seconda della scuola secondaria di 
primo grado 



Misconception: what about net forces?



Try to understand which are the prior/intuitive students’  knowledge: What is a force?



Collecting  informations → create a disatisfaction because the student is not sure of his answers...



Knowledge pieces understandable



Verifying the knowledge in pieces: building a new plausible knowledge

The same images 
but another request: 
not forces but 
interactions



Building another pieces of knowledge: force as a vector // Force and movement Misconception



Verifying the new pieces of knowledge



Integrating the new pieces of knowledge with prior primitives (forces as a mover)



Integrating the new pieces of knowledge with prior primitives (dynamic balance, equilibrium)



Applying now to understand better what means interaction: knowledge pieces useful



Using Multiple Representations for building UNDERSTANDABLE KNOWLEDGE



Using Multiple Representations for building UNDERSTANDABLE KNOWLEDGE



Using Multiple Representations for building UNDERSTANDABLE KNOWLEDGE



Knowledge pieces useful for problem solving and Jeopardy problems


