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Vertically aligned
university physics study

* Undergrad upper level courses
— All major topics
— Increase depth
— Higher level math
* Graduate core courses
— All major topics
— More math than physics

Better way to do it

— probably even better than traditional




Spiral approach

* Return to first topic
— Increase depth
— Use concepts from other topics
* Even applied to beginning courses
— Albert Baez: Physics: A Spiral Approach (1967)

* Transfer of learning
— Concepts learned in one context

— Not easily used in another
— In asingle course

— From one course to another
* Math to physics to Engineering
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Education of Future Teachers

Physics for

.-’r ih

— Each week is a cycle
— Learning focuses on activities

e All activities connected to National Standards
e Activities
— Many can be done in grades 1-6

— Some more advanced
¢ \ertical look

K.
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Measurement

Veter sticks, stop watches
Data from video
€Sense Interface

— Elementary school
— Primarily in Europe

Pasco system
— Usually interpreting graphs

i
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Example: Thermal Energy Application

* €uroSense Activity
— ~4th Grade

* Model the animals as tin cans
— “Consider a cylindrical lamb”

* Compare cooling rates of large and small cans
)




Latent Heat of Fusion of the
Wicked Witch of the West

o

Vertical Nature

uture teachers see techniques more
advanced than they will use
— Now!

* See what their students can do at grade level
— also higher and lower grades

* But, we don’t emphasize this enough

* Projects to adapt to classroom

K.
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Future Secondary Science Teachers

— Also want to be licensed in physics

» State Board requirement
— Until last year: 3 physics courses
* All must have lab experiences
— Now just pass Physics PRAXIS
* But, the PRAXIS has modern physics

Contemporary Physics

* Prerequisite: Algebra-based physics
* Mostly a conceptual approach
— Led to Visual Quantum Mechanics

* Also general education course

K.
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Activities & Laboratory

Analogies when possible
* High school version if available
* Physics major version

* Computer visualization

— VQM. PhET, others

Online real experiments

— http://rcl.physik.uni-kl.de/

Rutherford's
Scattering
Experiment
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Display of digital counter: ~~ Scattering angle (50°-+507) T L L B \

1. Countdown of chosen time interval
2. Number of registered alpha particles
Time interval (0 - 300 s):




Vertical Nature

— Intro college
— ~ Advanced college

* Activities teachers can use
* Others to understand how physicists do them

Concluding Comments

* No careful evaluation in terms of alignment

* Frequent contacts by former students to
obtain information about using activities in
class
— For both classes
— During student teaching
— And beyond

K.
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web.phys.ksu.edu
dzollman@phys.ksu.edu
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