
Physics Education 
Laboratory
Lecture 09
Content Knowledge for 
Teaching Dynamics

Francesco Longo  - 08/11/21



Knowledge of instructional 

strategies to scaffold students’ 

learning of key concepts and 

practices in science.

Knowledge of what to assess and 

specific strategies to assess 

students’ understandings of key 

concepts and practices.

HOW TO DEVELOP DIFFERENT PCK’S ASPECTS and CONTENT KNOWLEDGE FOR TEACHING

Multiple 
Representations

Conceptual 
ChangeJeopardy 

Problems

Knowledge of 

instructional strategies to 

scaffold students’ 

learning of key concepts 

and practices in science.

Knowledge of students’ 

prior understandings 

about and difficulties 

with key concepts and 

practices in science.



Jeopardy problems
   

Physics Jeopardy problems require students to work backwards. 
Instead of constructing and solving equations pertaining to a 
given physical situation, students are asked to construct a proper 
physical situation from a given equation or graph. 

(Cui et al., 2006 )



EXAMPLES:

Jeopardy problems ensure that 
“students cannot use 
formula-centered, plug-and-chug 
problem solving methods, rather they 
must give meaning to symbols in the 
equation” and “help students to learn 
to translate between representations 
in a more robust manner.” 

(Van Heuvelen et al., 1999)

Jeopardy Equations:

   

In Equation Jeopardy, you reverse the normal process by 
providing a mathematical equation as the given information and 
asking the student to construct an appropriate physical situation 
that is consistent with the equation. 



   

We can ask the students to 
translate from the 
mathematical representation 
to a physics sketch, a free- 
body diagram in this case, 
and then from the diagram to 
a picture-like sketch of an 
appropriate physical 
situation. 

Finally, students could be 
asked to invent a word 
problem that is consistent 
with the equation. 



In Diagrammatic and Graphical Jeopardy 
Problems, students are first given a diagram or 
graph. 

They then invent a word or picture description 
and a math description for a process that is 
consistent with the diagram or graph. Consider 
the force diagram in Fig. 2(a). Tell as much 
about the situation as you can.

The force diagram could describe a box or 
block moving downward at constant velocity 
along a vertical wall (Fig. 2(b)). 

The normal force indicates that the object is 
pressed against a vertical wall. The kinetic 
friction force indicates that the object is 
moving down. 

Notice that the y components of the forces 
parallel to the wall’s surface add to zero. 

This provides a nice opportunity to confront the 
common belief “misconception” that there 
must be a net force in the direction of motion in 
order for that motion to continue. 

Diagram and Graph Jeopardy problems:



Multiple Representations in Kinematics and Dynamics mean a wide usage and application of Jeopardy problems



Jeopardy problems



Kinematics and dynamics 
concept integration



Rotational Motion
DESMOS 
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ACTIVITY 1: Observe the phenomena
https://teacher.desmos.com/activitybuilder/custom/61827677ea59770a1ada8332

ACTIVITY 2: Represent the phenomena
https://teacher.desmos.com/activitybuilder/custom/6182738298fcb5dbfae73882

ACTIVITY 3: Integrate languages/descriptions
https://teacher.desmos.com/activitybuilder/custom/618277f16591badbf9ee0fbe



   

Genuine understanding is most likely 
to emerge...if people possess a 
number of ways of representing 
knowledge of a concept or skill and 
can move readily back and forth 
among these forms of knowing. 

(Gardner, 1991)


