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	Score 4.0 
	In addition to score 3.0 performance, the student demonstrates in-depth inferences and applications that go beyond what was taught. 

	
	Score 3.5 
	In addition to score 3.0 performance, partial success at score 4.0 content 

	Score 3.0 
	The student will: 
· Construct an explanation, using atomic-scale interactions and probability, of how a closed system approaches thermal equilibrium after energy is transferred to it or from it in a thermal process.
· Develop and use models to illustrate that energy at the macroscopic scale can be accounted for as a combination of energy associated with the motions of particles (objects) and energy associated with the relative positions of particles (objects). 
· Create a computational model to calculate the change in the energy of one component in a system when the change in energy of the other component(s) and energy flows in and out of the system are known. Explain that Thermodynamics is the study of heat as a form of mechanical energy.
· Know that all particles are in constant vibrational motion. 
· Describe and calculate heat transfer through thermal collisions.
· Heat flows when there is a temperature difference.
· Calculate and model temperature and heat changes using the specific heat capacity of a material.
· Explain why materials expand when heated.
· Discuss the consequences of water at 4 degrees being more dense than 0 degrees.
· Explain how heat conducts through a material.
· Explain the meaning of The Greenhouse effect.
· Descibe how solar radiation is converted to heat by greenhouse gasses.
· State the first law of thermodynamics and explain how it relates to conservation of energy.
· Define and give examples of an adiabatic process.
· State the second law of thermodynamics and how it applies to heat engines.
· Define entropy and why it increases in an open system.

The student exhibits no major errors or omissions.


	
	Score 2.5 
	No major errors or omissions regarding score 2.0 content, and partial success at score 3.0 content 

	Score 2.0 
	There are no major errors or omissions regarding the simpler details and processes as the student: 
· performs basic processes, such as:
· Calculations and predictions with regard to energy change over time with regard to heat
· Construct a hot air balloon that rises at least 10 feet into the air Know that all particles are in constant vibrational motion. 
· Describe and calculate heat transfer through thermal collisions.
· Heat flows when there is a temperature difference.
· Calculate and model temperature and heat changes using the specific heat capacity of a material.
· Explain why materials expand when heated.
· Discuss the consequences of water at 4 degrees being more dense than 0 degrees.
· Explain how heat conducts through a material.
· Explain the meaning of The Greenhouse effect.
· Describe how solar radiation is converted to heat by greenhouse gasses.

However, the student exhibits major errors or omissions regarding the more complex ideas and processes.

	
	Score 1.5 
	Partial success at score 2.0 content, and major errors or omissions regarding score 3.0 content 

	Score 1.0 
	With help, a partial understanding of some of the simpler details and processes and some of the more complex ideas and processes. 

	
	Score 0.5 
	With help, partial success at score 2.0 content but not at score 3.0 content 

	Score 0.0 
	Even with help, no success 




