Course Description 

	Course Title

Environmental Field Studies
	Department or Discipline

· History/Social Studies          

· English/Language Arts 

· Mathematics                          

· Laboratory Science

· Language other than English

· Visual & Performing Arts (for 2003)

· College Preparatory Elective:

               Subject Area: _________________________                 

	School

Center for Advanced Research and Technology
	

	District

Clovis Unified & Fresno Unified
	

	City

Clovis
	

	Name of School Contact Person

Susan Fisher

Title/Position

Dean of Curriculum

Contact Information

     Phone: (559) 248-7400

     Fax: (559) 248-7423

     E-mail: sfisher@cart.org
	Grade Level(s) for which course is intended

11-12

	
	Length of Course

 Semester             Year               Other

	
	Unit Value

· 0.5 (half year equivalent)          

· 1.0 (one year equivalent) 

· 2.0 (two year equivalent)                          

· Other: _______________________________

	Date of School Board Approval


	Seeking “Honors” distinction?

 Yes                   No

	Was this course previously approved by UC?                                         

 Yes                      No

        If so, in what year? ________   Under what course title? ________________________________________​__

	Pre-Requisites 

Successful completion of year-one curriculum in Environmental Engineering and Field Research and permission from the instructors


	Co-Requisites 

English 12


	Brief Course Description

Students will research local environmental issues and practice scientific protocols while investigating environmental problems under the mentorship of local environmental agencies and professionals. An emphasis will be placed on students using critical thinking and analytical skills to make a positive impact on the environment. Students will become aware of the social, ethical, and management issues in the workplace.




	Context for Course (optional).  

The course will build on the California Academic Science Standards, National Science Standards, and the University of California Expectations for Entering Freshmen.  Students will be required to demonstrate mastery of environmental science content and field research protocol through project completion and presentation.  Students will present project results both electronically and publicly to students, teachers, and community members.  The students will gain experiences that will prepare them for future science careers and college programs. 




COURSE CONTENT.   

	Course Goals:
The course will provide students with the opportunity to:

· Show multiple connections to other academic disciplines and to environmental issues

· Continue to provide students with a foundation in current environmental research and technology 

· Gain an understanding of the fields of environmental science/technology and how the field research protocol can be applied to solve environmental problems

· Get involved with an environmental agency or professional


	Course Objectives:

While completing the course “students will”:

· Continue to develop an understanding of environmental issues, current research results and methods, how to perform their own “action” research and the importance of environmental issues to the Central Valley, to our Global Economy, and to the students themselves.
· Conduct their own community-based research project and present their results to peers and to the public.
· Continue to investigate multiple career opportunities in environmentally related fields.

· Apply language arts and mathematical skills to their environmental studies.
· Develop the skills to transfer their science knowledge to new situations and applications.
· Develop critical-thinking and problem-solving skills through direct experience in the laboratory and in the field.
· Communicate and work with others.

· Understand environmental principles and be able to apply them to social, economic, and ethical issues; students will be responsible for making decisions about their own health and environment.

· Become involved with an agency or professional to investigate a local environmental problem.


COURSE OUTLINE

I.  Environmental Science Fundamentals
A. Energy
a. Forms of Energy

i. Chemical

ii. Radiant

iii. Heat

iv. Mechanical 

v. Nuclear

vi. Electrical

b. Thermodynamics

i. First law of thermodynamics

ii. Second law of thermodynamics

c. Entropy

d. Photosynthesis and Cell Respiration

e. Energy through an ecosystem

i. Producers, Consumers, and Decomposers

ii. Food chains

iii. Food webs

iv. Tropic levels

v. Ecological pyramids

f. Fossil fuels

g. Renewable and nonrenewable resources

h.  Alternative forms of energy *
B. Ecosystems and Living organisms

a. Kingdoms

i. Animalia

ii. Fungi

iii. Plantae

iv. Protista

v. Eubacteria

vi. Archaebacteria

b. Types of ecosystems

i. Forests

ii. Grasslands, Chaparral, Deserts, and Tundra

iii. Freshwater ecosystems

iv. Marine ecosystems

c. Animal Adaptations

d. Niche/habitat

e. Human Impact on ecosystems and living organisms *
C. Matter
a. Carbon cycle
b. Nitrogen cycle
c. Phosphorus cycle
D. Atmosphere
a. Layers of atmosphere
b. Atmospheric circulation
c. Weather and climate

d. Greenhouse effect *
e. Ozone depletion *
f. Air pollution *
i. Causes

ii. Effects on human health

iii. Effects on the ecosystem

E. Geosphere

a. Earth history and geologic time

b. Plate tectonics, volcanoes, earthquakes

c. Layers of the earth

d. Land Use *
i. Urbanization

ii. Harvesting, Ranching, Mining, Farming

iii. Management

e. Renewable and nonrenewable resources

F. Hydrosphere

a. Hydrologic cycle

b. Watersheds *
c. Aquifers *
d. Groundwater/Storm water *
e. Water use and supply issues *
f. Water Pollution *
i. Point pollution

ii. Non-point pollution

iii. Water treatment

G. Biosphere

a. Organisms: adaptations to their environments

b. Populations and communities: exponential growth, carrying capacity

c. Ecosystems and change: biomass, energy transfer, succession *
d. Evolution of life: natural selection, extinction

e. Loss of biodiversity *
i. Habitat destruction

ii. Hunting

iii. Exotic species

iv. Captive breeding

II. Global Change and the consequences *
A.  Environmental Quality

a. Water quality

b. Air quality

c. Soil quality

B. Public policy


a. Environmental laws
b. Enforcement of environmental laws

C. Choices for the future

a. Conservation

b. Preservation

c. Remediation

d. Sustainability

*  Students will complete one or more long-term projects in these areas.

Instructional Materials:
	Primary Textbook(s): 

	Raven, Berg, Johnson.  Environment 2nd Edition. Sanders College Publishing. 1998.


	Supplemental Instructional Materials:  
Accessing electronic resources will be a routine activities.  Content, models, industry software tools, and on-line coursework will be accessed regularly.  Example of such sites include the following:

	U.S. EPA

Department of Fish & Game

Endangered Species Recovery

US Forest Service

California Department of Transportation

San Joaquin River Parkway Conservation Trust
	http://www.epa.gov/
http://www.state.id.us/fishgame.html
http://www.esrp.org
http://www.volunteeramerica.net/usfs
http://www.dot.ca.gov
http://www.riverparkway.org/


	Handbooks used by professionals in the field will also be used.  Some of these include:

Jepson Manual

National Audubon Society North American Field Guides.

Summary of US EPA Approved Methods, Standard Methods and other Guidance for the 301h Monitoring Variables. Environmental Protection Agency. 1985.

Heavy Metals Manual. Mitchell, Mark K, 1994.

Field Manual for Water Quality Monitoring. Mitchell, K. 1996.

Southwest Regional Environmental Issues Manual. Naseri, Muthena. 



	Several popular texts will also serve as references for this project-based course.  These include:

American Chemical Society. Chemistry and Context: 1997.

BSCS, Biological Sciences Curriculum Study.  Biology: An Ecological Approach.  Kendall/Hunt Publishing, 1997.

Harley, John P. and Bernard J. Nebel.  Laboratory Manual for Environmental Science:  The Way the World Works, 3rd Edition. Engelwood Cliffs, NJ: Prentice Hall. 1990.

Person, J.L. Environmental Science: How the World Works and Your Place in It. 2nd Edition. J.M. Lebel Enterprises. 1995.

Tomera, A. N., Understanding Basic Ecological Concepts: 1989.


Instructional Methods:
Students will engage in a variety of activities that balance direct instruction with project work.  Students will be expected to apply the concepts and processes learned during direct instruction to their projects.  Students will attend lectures, complete labs, become involved with professional mentors, complete real world projects, and make presentations that demonstrate understanding of key concepts and the research process.

Methods of instruction will include:

· Use of community-based research projects with professional mentors

· Hands-on experience in a professional working environment

· Direct instruction (lectures, discussions, readings, and lab activities specific for mastery of content)

· Development of language arts skills while students complete reports, journals, analyses, essays

· Use of educational courseware, interfaced probeware, scientific instrumentation, and professional software

· Team teaching including instruction from university and industry partners

· Use of a variety of instructional materials and resources including electronic media, handbooks, professional journals, reference materials, and textbooks

· Self-directed, cooperative, & collaborative learning to increase responsibility of students for their own learning

· Student presentations, exhibits, and competitions

· Embedded assessments as a learning tool

· SDAIE (Specially Designed Academic Instruction in English)

· Differentiated instruction for exceptional students

· Activities which promote science as a way of knowing and technology as a way of adapting

Evaluation Procedures:
Assessment opportunities, that allow continuous evaluation of students’ progress, should be embedded throughout the course and should be a learning experience.  Exams, project reports, and mastery conferences will comprise a major part of assessment.  All students will be expected to achieve mastery of all topics; often demonstration of mastery will occur in a public forum.  Approximately, 50% of the grade will be determined by exams and mastery conferences.  The remaining 50% will be determined by lab write-ups, presentations, and project deliverables.  

The following strategies, which include both formal and informal assessment techniques will include:  

· Written tests with a variety of short answer, essay questions, and problems

· Performance based assessments such as experiments, demonstrations, discussions, debates, simulations, projects

· Presentations, both team and individual; written assignments, both team and individual

· Portfolio (on-going and cumulative) of investigative accomplishments

· Written assignments (such as justifications, investigations, and research, evaluative, or technical)

· Individual and group assessments including the assessment of working relationships 

· Visitations to work sites to access progress

· Written evaluation of progress

· Student presentation of progress
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