Lesson 3

Title: Cloud Coverage and Cloud Type for Metropolitan and Rural Geographic Areas of North America

Suggested Grade Level: 7-9
Objectives:

Students will locate regions on a map using latitude and longitude.

Students will use a microset of data to analyze atmosphere characteristics.

Students will analyze whether cloud coverage or incidence of cirrus clouds is correlated to the presence of ozone or trace gases and aerosols.

Estimated time for Completing Activity: 4-5 45 minute class periods

Learning Standards: 

National Science Contest Standards A, B, D

NY State MST standards 1, 4, 6
Vocabulary: longitude, latitude, ozone, cirrus, atmosphere, aerosol, trace gas, 

Class of Activity: Exploratory and Application

Applications to Technology and Society: 
Through the use and analysis of data microsets provided by NASA’s satellites, students are taking an active role in science research about the Earth. Students will use technology tools such as the Internet, graphing spreadsheet programs, and Microsoft PowerPoint to analyze data and create presentations for other people to view. Students will realize they play an integral role in society and can help shape the future of society by deciding on activities our society will adopt or end in order to sustain life on Earth. Students will also be able to provide evidence for their ideas and theories.  Students may be more inclined to take an active, educated role in society as they grow older.

Materials: computers with Internet access and spreadsheet, graphing programs.  

Procedure: 

Students will go to Live Access Server and retrieve data for Monthly Cloud Coverage and Cloud Coverage for Cirrus clouds. The data should reflect the same period of time for both geographic areas chosen in Lesson 2.

Students will import and set up graphs for these data in Microsoft excel. (See sample graphs Cloud Coverage: Blacksburg & Arlington and Tropospheric Ozone Residual for Blacksburg &Arlington)

Students will compare the incidence of clouds with the ozone and aerosol data from a previous lesson. 

Students will write up conclusions on their findings.

Students will use these data to create a final project that discusses air quality for these 2 geographic locations. 

Students will be assessed on the project and its presentation.

Students will compare their findings with the air quality indices of the EPA for each of these locations.

Proof of Inquiry based approach:

The proof of an inquiry based approach is that the students are creating a project from their findings. Students will be assessed through the project and receive a grade for the unit. 

Conclusions/Summary

Students have been lead through a series of lesson plans that explore physical and chemical properties of matter and their interaction in a system such as the climate system for Earth.  Students will have used their knowledge of Earth’s climate, clouds, ozone and air pollution to determine whether there is a correlation between increased ozone and aerosols and cloud formation.  Cirrus clouds have been known to increase when temperatures warm; therefore the evidence for cirrus cloud coverage may also be a clue for climate change. Students will draw their own conclusions based on their data analysis and share it with the class. The teacher will assess how well students were able to correctly graph and interpret data. Students will also be tested through quizzes and inquiry questions throughout the unit.

