Curriculum Mapping - Consensus Development Worksheet

COURSE:  AP Environmental Science for LEED Credit                                                                                              Date: 8/19/2009
Participant Name(s): Lee Mescolotto, Dr. Terry O’Connor, Susan O’Bannon, Mark Ferraro, Joseph Mudd, and Glenn Rosazza

Buildings:  ​​​​​​​​​​​​​​​​Harriton High School and Lower Merion High School
	Month Timeframe
	Content & Essential Questions
	Skills & Standards
	Understandings
	Assessment
	Resources
	

	· 
	Air Pollution
Questions:  1) How can the negative health effects of poor indoor and outdoor air quality be reduced or eliminated?  
2) How will preventative maintenance help to improve indoor and outdoor air quality?

	Skills: 
1) Explain how PCV valves, APC valves, catalytic converters, scrubbers, precipitators, filters, and changes in fuel types reduce air pollution.
2) Describe methods of pollution source reduction.
3) Explain why air can accept and disperse significant amounts of pollutants.  
4) Identify various sources of pollution, their effects, and viable solutions.
Standards:
Environmental Health 4.3.12 (A, B, C,)
Humans and the Environment 4.8.12 (B, C)

 
	Students will Understand:
1) Indoor air pollution exists everywhere and the causes are universal in nature

2)  Outdoor air pollution knows no boundaries so it’s a local and a global problem.

3) Because of air pollutions pervasive nature, it is difficult if not impossible to clean up 

4) The only solution to pollution is prevention 


	· Design on graph paper a building model that incorporates some of the  air quality features  found  in our LEED certified high school facility.
· Activity: evaluate the cost,  energy efficiency, and suitability of different indoor air control systems
· PowerPoint, poster, tests and quizzes
· Design an experiment to test for indoor air pollutants such as SPM’s, Ground-level ozone, and tobacco smoke
	· Textbook
· Internet

· LEED school building and grounds

· Lab Manuals

· TV. DVD, computers, software programs

· Air pollution lab kits 
	· 

	· 
	Integrated Pest Management
Question: 1) How can implementing IPM improve the environmental quality of buildings?

	Skills:

1) Explain why integrated pest management depends upon a complete knowledge of the pest’s life history.
2) Discuss the usage and effects of pesticides.
Standards:

Agriculture and Society

4.4.12(A, B)

Integrated Pest Management 4.5.12(A, B, C)


	Students Will Understand:
1) Nature has a wide variety of natural pest controllers that do not harm the environment, therefore humans need to learn from nature

2) Chemical pesticides by their very nature kill living organisms, therefore they are harmful to humans.
	· Tests and quizzes
· PowerPoint, posters, brochures on IPM

· Design an IPM program to be used in the LEED high school buildings and grounds.

· Diagram the advantages and disadvantages of IPM.

	· Textbook
· Internet

· Computer, multi-media equipment, DVD’s, software programs

· LEED school building and grounds

· Guest speaker
· IPM products and methods
	· 

	· 
	Water Resources and Quality
Question: 1) What makes water such a precious resource?  2) How does water cycle through the Earth? 

3) What techniques employed in buildings protect local and global water systems?  

 
	Skills:

1) Diagram the hydrologic cycle and analyze why running water is the dominant agent of landscape alteration and transportation of sediment. 

2) Describe the processes that wear down the earth’s surface.

3) Differentiate between primary, secondary, and tertiary sewage treatments.
4) Discuss the importance of protecting watersheds.
Standard:
Water Resources and Wetlands 4.1.12 (B, C, D, E,)
	Students Will Understand:
1) How vulnerable are our precious freshwater supplies, and therefore it is imperative that they be protected

2) Even though the Earth has abundant water, only 0.024% of the world’s water is available to us as liquid fresh water.
	· Tests and quizzes

· Create PowerPoint, poster, brochure, or magazine on topic. 

· Water Quality Lab

· Hetch-Hetchy Dam debate

· Visit pond on Harriton campus to evaluate water quality and habitat enrichment.
· Draw and label a hydrologic cycle

· Advocate for clean water in community
	· Textbook

· Internet

· Computers

· Multi-media equipment

· Water Quality Testing kits
· Software programs

· Field trips to local streams

· Lab manuals

· TV, DVD’s

· LEED school building and grounds


	· 

	· 
	Energy Efficiency and Consumption

Questions: 1) How does building design improve energy efficiency?  2) How do monitoring and assessing building systems and occupant behaviors reduce consumption? 

3) How does preventative maintenance reduce energy costs and prolong the life of major building systems

	Skills:

1) Define the laws of thermodynamics and explain how they relate to the environment
2) Understand that humans can alter the atmosphere in such a way that the climate may change.

3) Discuss the causes of global warming and predict its impact on the global climate.
4) Explain and evaluate the concept of sustainable development.
 5) Compare pollution, 
 energy obtained, and 
 cost.

Standard:

Renewable and Nonrenewable Resources 4.2.12(A, B)


	Students Will Understand:
1) The quickest and easiest solution to meeting the global energy demands is through conservation and energy efficiency

2) Nonrenewable energy resources are finite and will run out if not used sustainably

3) The Laws of Thermodynamics and how they dictate what happens to energy in the environment.

4) Why humans are the only species that have degraded and depleted natural resources so rapidly and on a global scale.
	· Tests and quizzes

· PowerPoint, poster, brochure on topic 

· Passive Solar Model design lab
· Greenhouse Gas Emission Lab

· Cost and benefit analysis lab

· Create a Sustainable Energy Plan to present to the Operations Supervisor for the district.

· Perform an personal energy audit and create a personal energy plan 
	· Textbook
· Internet

· Computers

· TV and DVD’s

· Software programs

· Multi-media equipment

· LEED school building and grounds

· Energy Audit template

· Lab manual

· Supplies to build a passive solar model
	· 

	· 
	Renewable Energy Alternatives

Questions: 1)  What are renewable energy alternatives?  2) Why do renewable resources reduce consumption and protect the environment?

	Skills:

1) Describe the use of solar energy in passive heating systems, active heating systems, and the generation of electricity.
2) Explain how PCV valves, APC valves, catalytic converters, scrubbers, precipitators, filters, and changes in fuel types reduce air pollution.
3) Compare/contrast renewable and nonrenewable resource
4) List and evaluate the  advantages and disadvantages of renewable resources.
Standard:

Renewable and Nonrenewable Resources 4.2.12(A, B)
	Students Will Understand:
1) That nonrenewable resources will be degraded and depleted if alternatives are not discovered.

2) Why renewable energies such as wind, geothermal, and solar essentially are perpetual.

3) There are advantages and disadvantages to both renewable as well as nonrenewable energy resources.
	· Tests and quizzes
· PowerPoint, poster, brochure, magazine on topic

· Design an operable wind turbine that generates at least 0.300 volts of electricity

· Graph the life cycle of an oil well

· Design a building that highlights the use of multiple renewable sources of energy such as  solar, wind, and geothermal. 
	· Textbook
· Internet

· Computer

· TV and DVD’s

· Software programs

· LEED school building and grounds

· Supplies to build a wind turbine


	· 

	· 
	Strategic Energy Plan
Questions:  1) How does a school board policy on practices impact energy consumption?  2) How do EPA Energy Star benchmark methodologies reduce consumption?

3) What type of energy and environmental awareness programs will ensure reduction in energy consumption and environmental degradation?

	Skills:

1) Discuss how and why cost-benefit analysis is used and its advantages and disadvantages.
2) Appreciate risk analysis in environmental studies.
3) Explain the role of
 governments in 
 addressing economic and   

 environmental issues.

4) Describe the general attitudes of the public toward the environment and how they influence policy making.
Standards:

Humans and the Environment 4.8.12(A, B)
Environmental Laws and Regulations 4.9.12(A,)
	Students Will Understand:
1) Why most things cost a lot more than you think.

2) Cost-benefit analysis is useful but involves many uncertainties.

3) We can improve environmental quality and human health by replacing environmentally harmful government subsidies with beneficial ones.
	· Tests and quizzes

· PowerPoint, poster, brochure on topic

· Create a strategic energy plan that includes policies, practices, features and systems found in a LEED bronze, silver, gold and platinum cert.
· Create a government policy that replaces environmentally harmful subsidies with friendly ones.


	· Textbook
· Internet

· Computer

· TV and DVD’s

· Multi-media equipment

· Software programs

· LEED school building and grounds

· Guest speaker from LEED

· Guest legislator

· Green Council of LMSD


	· 

	· 
	Economic Sustainability
Questions 1) What are the purchasing policies and practices that reduce the impact on the environment and contribute to economic sustainability?  2) What are the best methods for implementing purchasing policies and practices?  3) What are the quality alternative products and services in the market place that are not cost prohibitive?

	Skills:

1) Explain the legacy left behind by past practices by governments, industries, and the general public.
2) Explain why environmental issues are complex and involve social, political, economic and scientific interests.
3) Appreciate that costs increase with pollution reduction.
4) Describe how the decisions of one generation both provide and limit the range of possibilities open to the next generation.
5) List and describe the 4 scientific principles of sustainability and how they work in all the Earth’s ecosystems.
Standards:
Humans and the Environment 4.8.12(A, B, C)

Environmental Laws and Regulations 4.9.12(A)


	Students Will Understand:
1) Why and how a frontier environmental worldview over the last 250 + years in the U.S. has led to the problems we face today.

2) That moral and ethical decline has contributed  to the economic & environmental  problems of today.
3) Why and how the four scientific principles of sustainability and green economics can develop more environmentally sustainable economies.

	· Test and quizzes
· PowerPoint, poster, brochure on topic

· Research and find ten quality alternative products that can replace current products found in our old school.

· Perform a cost comparison of the ten alternative products versus the current products over the short term (1-5 years) and over the long term (6-10 yrs). Report your findings to the class.

· At current rates of resource consumption needed for the 10 products, calculate the reserves-to-production rate for each resource in the U.S.

	· Textbook
· Internet

· Computer

· TV and DVD’s

· Multi-media equipment

· Software programs

· LEED school building and grounds

· Business manager

· Operations supervisor

· Green Council
	· 

	· 
	Solid Waste Management 
Question: 1) What are the best methods for composting  and how can they be implemented?  

2) How does recycling reduce waste being hauled to landfills and contribute to economic and environmental sustainability?  3) What are the best methods of evaluating, educating about, and implementing recycling?

4) How can a green cleaning program contribute to waste reduction and lessening harmful effects?

5) What impacts to packaging materials have on the environment?


	Skills:

1) Discuss and evaluate how the management of waste is affected by changes in technology.

2) Describe and evaluate the various methods of waste disposal and the problems associated with each method.
3) Evaluate schools’ recycling practices.
4) List and examine some benefits and drawbacks of recycling.
5) Describe and evaluate some waste treatment and remediation practices
6) List the advantages and disadvantages of packaging materials

Standard:

Renewable and Nonrenewable Resources 4.2.12(D)


	Students Will Understand:
1) Why technology, affluenza and wasteful economies are the leading causes of excess solid waste production.
2) Recycling is only one of many ways to manage solid waste.

3) Recycling isn’t a reason to maintain high consumption rates.  
	· Tests and quizzes
· PowerPoint, poster, brochure on topic

· Conduct a recycling campaign at school

· Conduct a recycling audit at home

· Create a compost pile

· Research five alternative packaging materials to replace current materials being purchased by our school.  Report your findings to the business office

· Research five green cleaning products that can replace products currently being used in our schools.  Report your findings to the B.O.
	· Textbook
· Internet

· Computer

· TV and DVD’s

· Multi-media equipment

· Software programs

· LEED school building and grounds

· School cafeteria

· Operations supervisor

· Guest speaker

· Field trip to recycling center, incinerator, and/or landfill

· Business manager
	· 

	· 
	Alternative Fuels
Questions:  1) Why convert to bio-fuels and new CNG vehicles?  2) What is the best procurement strategy for purchasing bio-fuels and new CNG vehicles?  3) What methods exist for monitoring and evaluating bio-fuels practices?  6) What methods are used to monitor construction and operation of new CNG fueling facilities?
	Skills:

1) List and explain the use of various types of alternative fuels.
2) List and evaluate the advantages and disadvantages of CNG.

3) Compare/Contrast the differences between conventional fossil fuels and bio-fuels.
4) List and evaluate the advantages and disadvantages of bio-fuels over conventional oil and diesel fuels.

Standards:

Renewable and Nonrenewable Resources 4.2.12(A, B)
Humans and the Environment 4.8.12(A, B, C)
	Students Will Understand:
1) Why and how alternative sources of fuels have disadvantages as well as advantages over conventional fossil fuels.

2) There is no “quick fix” to any environmental problem

3) There is no one solution to an environmental problem. It requires a variety of solutions.

	· Tests and quizzes
· PowerPoint, poster, brochure on topic

· Create a video showing a tour of our district’s bus fleet that uses CNG. Show video to class and put on You Tube.

· Design an experiment that converts plants and plant wastes to liquid biofuels.
	· Textbook
· Internet

· Computer

· TV and DVD’s

· Multi-media equipment

· Software programs
· LEED school building and grounds

· Bus fleet and fleet manager

· Lab manual


	· 

	· 
	Land Use 
Questions 1) How do land use practices impact biotic and abiotic components in and ecosystem?  2) How can humans make areas more sustainable and desirable places?  
	Skills:

1) Compare/contrast the interactions of biotic and abiotic components in an ecosystem and analyze their effects.
2) Explain the concept of sustainable development.
3) Identify and explain how a species’ increase, decline or elimination affects the ecosystem and/or human social, cultural and economic structures.
4) Explain how different geographic regions have somewhat different environmental problems, but the process for resolving them is the same and involves compromise.
5) Evaluate the impact of land development on runoff and consequently its effect on the environment.
Standards:

Water Resources and Watersheds 4.1.12(E)

Ecosystems and their Interactions 4.6.12(A, C)

Humans and the Environment 4.8.12(A, B)

	Students Will Understand:
1) How conventional land-use planning in the U.S. leads to environmentally destructive processes.
2) The need to develop more environmentally friendly land use practices.
3) Why the solution to any environmental problem always requires compromise. 
	· Tests and quizzes
· PowerPoint, poster, brochure on topic

· Design and draw a housing project that incorporates the “ecocity concept” approach.

· Create a Land-Use Plan that uses the principles of “new urbanism” which include: walkability, mixed-use, quality urban design, environmental sustainability, and smart transportation

· Using GIS locate and design a cluster housing development. 
	· Textbook
· Internet

· Computer

· TV and DVD’s

· Multi-media equipment

· Software programs

· LEED school building and grounds

· Operations supervisor

· Guest speakers

· GIS and GPS
	· 
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