Professional Development Workshop: Creating Authentic Assessment  -- Version 1.0
(developed by Ed Eckel)
Brief Description: Build an activity that bridges knowledge of Classical Mechanics (optional is rotational dynamics), kinetics, thermodynamics and leads towards/motivates a study of electricity and magnetism.

Time line: ½ day or full day

· Goals:

· Provide tutorials on physical processes dominating solar function

· Provide tutorial on magnetic field production

· Provide tutorial on behavior of charged particles in magnetic field

· Model project-based assessment

· Model inquiry learning

· Assessment of success
· Teachers produce concept map linking Classical Mechanics, thermal kinetics and electricity & Magnetism in describing Sun and production of solar wind, magnetic storms

· Teachers indicate reasonable comfort with unit.

· Teachers suggest other areas in which to use concept bridging and/or inquiry.

Materials
Lithographs and posters of sun

Access to images at http://www-istp.gsfc.nasa.gov/istp/outreach/coolpics.html
Access to movie clips

Bar magnets and iron fillings

Strong horseshoe magnet, wire, battery, resistor

Expert to address solar form/function 

Setting:

Science lab with access to multimedia delivery capacity

Audience:  

HS Physics teachers

**************************
Rough Script/Ordering of topics:
Observe images of sun at minimum and maximum and ask participants to describe differences and propose causal hypothesis    (10 min)
Observe solar wind at minimum (apparent outflows are isotropic and uniform)  (5 min)

Review Newton’s Laws and idea of equilibrium  (5 min)

Review gravity and constraints on size of sun  (5 min)

Review thermodynamics and thermal kinetics as process resisting gravitational contraction  (10 min)

Observe many images of sun across 1-1/2 to two cycles (10 min)

In groups of 3, through discussion, develop careful description differentiating polar and equatorial flows, and features such as spots, loops, and extra-ordinary outflows   (15 min)

Report out (10 min)

Develop idea of cycle through discussion   (10 min)

Return to groups and teachers propose causes of cycles  (15 min)


(Note: Part of this is to assess understanding of Newton and Thermo through 
application to this question)
Expert lecture on sun, operation, and cycles including mention of electromagnetic elements  (30 min)

Return to proposed causes of cycles  (10 Min)

Review simple Electricity &Magnetism  (charge, electric force, motion of charge to produce magnetic field, magnetic force, shape of dipole magnetic field   (20 min)

Sun is a seething cauldron of charge therefore a magnetic field ought to be seen.  It is.  (10 min)

Solar wind preferentially along poles, semi-blocked at equator  (10 min)

But differential rotation twists and concentrates magnetic field  (15 min)

Magnetic bottles trapping wind at equator increase in temperature (energy contained) until magnetic loop can no longer hold it to sun.   (10 min)

Pause for review and refresh memory of overall process of observation, application of classical physics, and proposal of explanatory processes.

Assessment:  ask for proposals of effects that might be observed

20 minute expert talks on 

Eruptions and sun spots.

CMEs


Damage to human technology

