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Summary: 

The goal of this activity is to relate major concepts in Earth Science to the students’ local environment. Students go outside onto their school campus and make observations about the Four Spheres, Erosion, and Seasonal Change. The included worksheets provide guidance on connecting classroom concepts to the students’ observations. They also discuss the importance of understanding how human activities alter earth science processes. 

Spheres
The goal of this activity is for students learn about Earth’s four spheres – lithosphere, hydrosphere, atmosphere, and biosphere – and relate them to their local environment. After a lecture and discussion introducing the four spheres, students will go outside onto their school campus and observe how the spheres are present in their local environment. 

Erosion and Weathering

Students will learn about weathering and erosion, and located them in their local environment.

Seasonal Changes

Students will learn about the difference between climate and weather. They will also examine seasonal change in their local environment, and explore the relationship of biogeochemical cycling to seasonal change and weather. 

Learning Goals:

· Students will apply textbook concepts to real observations.
· Students will make and interpret scientific observations. 
Standards:

Scientific progress is made by asking meaningful questions and conducting careful investigations. As a basis for understanding this concept and addressing the content of the other four strands, students should develop their own questions and perform investigations. Students will:

i.
Analyze the locations, sequences, or time intervals that are characteristic of natural phenomena (e.g., relative ages of rocks, locations of planets over time, and succession of species in an ecosystem).

l.
Analyze situations and solve problems that require combining and applying concepts from more than one area of science.

Spheres:

4. b.
Students know the fate of incoming solar radiation in terms of reflection, absorption, and photosynthesis.

4. c.
Students know the different atmospheric gases that absorb the Earth’s thermal radiation and the mechanism and significance of the green­ house effect.

7.

Each element on Earth moves among reservoirs, which exist in the solid earth, in oceans, in the atmosphere, and within and among organisms as part of biogeochemical cycles. As a basis for under­ standing this concept:

a. Students know the carbon cycle of photosynthesis and respiration and the nitrogen cycle.

7. c.
Students know the movement of matter among reservoirs is driven by Earth’s internal and external sources of energy

Weathering and Erosion

9. b. Students know the principal natural hazards in different California regions and the geologic basis of those hazards.

9. c.
Students know the importance of water to society, the origins of California’s fresh water, and the relationship between supply and need.
Seasonal Changes:

6. Climate is the long-term average of a region’s weather and depends on many factors. As a basis for understanding this concept:

a. Students know weather (in the short run) and climate (in the long run) involve the transfer of energy into and out of the atmosphere.
7.Each element on Earth moves among reservoirs, which exist in the solid earth, in oceans, in the atmosphere, and within and among organisms as part of biogeochemical cycles. As a basis for under­ standing this concept:

a. Students know the carbon cycle of photosynthesis and respiration and the nitrogen cycle.

7. c.
Students know the movement of matter among reservoirs is driven by Earth’s internal and external sources of energy

Context for Use:

This activity was developed for use in a 9th grade earth science class. It is also appropriate for a middle school environmental or earth science class. The goal of this lesson is for students to connect major concepts in earth science to their local environment. Lesson durations range from 2-3 class periods, depending on the depth of introduction required. 

We suggest using a full class period (or two, if necessary) to introduce these concepts in the classroom, and have included Powerpoint presentations for this purpose. We then suggest devoting a class period to outdoor exploration. In our classroom (9th grade Earth Science), we found that a “guided tour” method worked best, with rotations between stations if there are enough instructors. However, in the Seasonal Changes section we have included a set of worksheets for small group work.

Description and Teaching Materials:

Spheres: Introduction (ppt); worksheet

Erosion: Introduction (ppt); worksheet

Seasonal changes: Introduction (ppt); plant guide for southern California (pdf), series of worksheets for small group work 
Assessment: Assessment is primarily based off group participation and worksheet completion. We used several additional types of assessment, including:

· Sharing observations in the classroom

· Creating posters about observations in small groups

· Creating a guide to the local area (in our case, Rose Canyon)

References and Resources: References are interspersed in the Powerpoint presenter’s note window for ease of use. Some general references are as follows:

Geology of Torrey Pines State Reserve. http://www.torreypine.org/geology/geology.html
Louv, Richard. Last Child in the Woods: Saving Our Children From Nature-Deficit Disorder. http://www.powells.com/biblio/62-1565125223-0?&PID=25450

NASA Climate. http://climate.nasa.gov/
NOAA Climate Education. http://www.education.noaa.gov/tclimate.html
The Environmental Literacy Council: Biogeochemical Cycles. http://www.enviroliteracy.org/subcategory.php/198.html

