Stating Claims, Gathering Evidence, and Reasoning
Using the Basis for Argumentation to Intruduce a Lesson
Research Problem:  
What is the cause of Atlantic hurricanes?
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Data:  

The following chart shows the monthly average temperature in Co for areas in the Atlantic ocean where hurricanes typically develop.
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The following chart shows the total number of Atlantic hurricanes that developed by month over 100 years.
The Claim:
Provide a claim from the data that would state a possible reason for Atlantic Hurricane development.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The Evidence:  Provide evidence from the data to support your claim.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The Reasoning:
Cite specific data to provide reasoning for the evidence that supports your claim. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
06-ESS2-6 
Develop and use a model to describe how unequal heating and rotation of the Earth cause patterns of atmospheric and oceanic circulation that determine regional climates.
While the specific scientific practice of argumentation is not stated within the performance expectation, it would be very useful as an introductory tool to open this lesson on weather and climate.  Furthermore, it would allow students to begin to explore the crosscutting concepts of cause and effect and systems and system models, which is the goal of this PE.  Also, the practices of analyzing data and constructing explanations are also present within the lesson.
Takeaways:

Once students establish that convection (thermal energy) drives the development of hurricanes, then they can begin to think about modeling the energy transfers in the ocean from solar to heat in the oceans.

Questions for discussion could be:
· What causes the oceans to heat up each year?
· What regions of the Earth receive the most solar heating? Why?

· Do hurricanes occur at the poles (north/south)?

· What is the role of sun angle on differential heating of the Earth?

· Do oceans and land heat up/cool down at the same rate? Why/Why not?

· What happens to air and water when it is heated? What type of motion do we see?

To complete the underpinning work for development of the model, students must explore the concept of Earth rotation and its effect on atmospheric systems, the Coriolis Effect.  Conducting an investigation of this circular motion can be accomplished by dropping food coloring on the Arctic regions of a spinning globe and making observations that demonstrate the deflection of the colored liquid toward the west as it runs toward the Equator.  Inferences can be drawn between the food coloring to construct an explanation of air and water masses on Earth.  Any Northward or Southward moving air or water masses will follow these same patterns of deflection (Prevailing wind and water currents).  These two concepts of heating and rotation complete the necessary science content needed for the model development.
Summary:

Stating claims, gathering evidence, and reasoning are powerful teaching tools that when used effectively will engage students in “real world” science practices that provide context as to why we do science rather than study science.   
