

Objectives:  Students will write a protocol to test only one variable.  Students will understand the cause and effect relationship between the independent and dependent variables in an experimental design.  Students will perform multiple trials and average data to obtain valid results.  Students will graph data and compare results to that of other researchers.  Students will infer that the specific heat of various earth materials is different.  
Materials:  plastic water bottles, soil, sand, water, thermometers, lamp with 60 watt bulb, stopwatch

Procedure:  Students select one earth material to observe at their station.  Discuss the reasons for model studies.  We use models to study questions that are too complex, and systems that are too large or too small.  Discuss how this experiment is a model for the absorption of solar energy by components of the earth system.  

Allow students a few minutes to write a protocol to answer the question:  How is heat energy absorbed by different earth materials?  Ask each lab group to contribute part of the procedure as the teacher records responses on the board.  Discuss the reason for operational definitions in a procedure.  Once the class agrees on a standard procedure, turn on the lamps and timer and begin recording temperature.  The data collected during the first 25 minutes with the light on is a model for solar heating.  After 25 minutes, turn off the light and continue to record the temperature as time allows.  
Students who selected the same earth material average results and post them for the whole class.  Each student graphs all of the earth materials and writes a lab report. The class data can be compared to this web site:  http://earthstorm.ocs.ou.edu/materials/sheatair/SpecificHeatAirSoil.gif
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