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Newton's Third Law Task

When do students learn?

Combined for PER Car and trailer

This picture shows a car pulling a trailer.

Three well-known effects

L earning' (logarithmic, error-driven)
*Forgetting’ (exponential, long-term)
*Interference (rapid, short-term)

Curve Features

e Track Changing responses over time The trailer weighs more than the car.
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Laboratory

*One hour per student
*Homework grade for participation

* Approx 5-10 min/task, 5 tasks/student
*Winter, Spring 2008: ~95% of class
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Car and truck

The picture shows a car and a truck.

The truck weighs much more than the car.

Which option
the followi

(s) best describe
ng situations!

Truck pushes more T

eNewton's third Law
eMath and vectors tasks
*High-gain CSEM excerpts
e ...and other tasks
eSome students interviewed
*All students tutored on physics afterwards

Building detectors

Electrostatics lask

Three high-gain CSEM? questions on electrostatics.
(CSEM 10, 15, 13) Only first question shown.

Charge in a uniform field

A positive charge is placed at rest at
the center of a region of space in
which there is a uniform, three-
dimensional electric field ... When the
positive charge is released from rest
in the uniform electric field, what will
its subsequent motion be!?

—>

F = qE
> F=ma

a) It will move at constant speed.

b) It will move at constant velocity.

c) It will move at constant acceleration.
d) It will move with linearly changing
acceleration.

e) It will remain at rest in its initial
position
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Pink line denotes data with error bars shown. Green line

denotes simulation. Purple circles are the result of averaging

the simulation over the time windows used to collect data,

and best represent what this detector would capture, given

this simulated signal.
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