Environmental Science: Unit 3


Comprehensive Curriculum

Concept Correlation


Unit 3: Natural Resources and Resource Management

Time Frame: Regular Schedule—8 weeks; Block Schedule—4 weeks

	Big Picture: (Taken from Unit Description and Student Understanding)
· Benefits, costs, and long-term consequences associated with natural resources (both renewable and non-renewable) should be considered when making environmental decisions.

· Louisiana is rich in natural resources.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level

GLES

Date and Method of Assessment

Evaluation

SE 13

Analysis

SE 14

Evaluation

SE 16

Analysis

SE 17

Analysis

SE 20

Analysis

SE 21

Comprehension

SE 23

Application

SE 24

Analysis

SE 26

Comprehension

ESS 19

Analysis

ESS 22

Reflections



	Concept 1:  Introduction to Earth Resources
24. Can students describe the difference between a renewable and a non-renewable resource?

25. Can students identify renewable resources that could be used to replace the non-renewable ones?

26. Can students discuss advantages for using renewable resources in place of non-renewable ones?

27. Can students interpret a fictional resource issue story or scenario relating the situations presented in the story to real situations in present-day society? 

28. Can students identify Louisiana’s major natural resources, identify their sources, use/values, identify the resource agency responsible for the management of each, and evaluate the effectiveness of their management?

29. Can students utilize maps to identify principal locations of Louisiana’s Black Gold resources and identify the geologic processes that resulted in Louisiana deposits of lignite, gas, and oil, and the age of the formations?

30.   Can students summarize the history of the petroleum industry in Louisiana and discuss the uses of this resource, careers associated directly and indirectly with the industry, and repercussions of oil use on society and the environment
31. Can students recognize the various factors that come into play when considering wildlife species as resources? 
32. Can they develop a resource management plan that takes the various perspectives into account? Can students design a simple biological assay for use in wildlife resource management?
	*Activity 20:  An Introduction to Resources

GQ 24, 25, 26
	SI 7, 9; SE 13, 14
	

	
	*Activity 21:  Resources for Many Reasons

GQ 27
	SI 7, SE 13, 14, 15
	

	
	*Activity 22:  An Introduction to Louisiana’s Natural Resources

GQ 28
	SI 2, 6; SE 16, 21, 23
	

	
	*Activity 23:  Louisiana Black Gold and the Future

GQ 29, 30, 
	SE 7, 16; ESS 19, 22
	

	
	*Activity 24:  Wildlife as Resources

GQ 31, 32
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SI 1, 7, 9, 10; SE 14, 21
	

	
	
	
	

	Concept 2:  Resource Management

33. Can students study map sequences of Louisiana coastal/estuarine environments, analyze data, and relate wetland loss to their lives? 

34. Can students explain how composting reduces the amount of waste sent to landfills and how waste materials may be used as a resource?

35. Can students discuss advantages and disadvantages of placing organic materials into compost bins as opposed to in landfills? 

36. Can students propose incentives or penalties that could be used to encourage more people to compost household wastes? 

37. Can students discuss how people have managed waste throughout time and how it affected their lives? 
38. Can students discover connections between the types of natural resources found in products and what is thrown away, and investigate their school’s waste stream by collecting, analyzing, and graphing data?
	*Activity 25:  Energy Alternatives

GQ 38
	SI 7; SE 15, 18, 27
	

	
	*Activity 26:  Louisiana Coastal Wetlands:  Resources at Risk

GQ 33
	SE 16, 20, 26, 27; ESS 19, 22
	

	
	*Activity 27:  Waste Not, Want Not

GQ 34, 35, 36, 37, 38
	SI 4, 5, 7, 9; SE 13, 14, 17
	

	
	*Activity 28:  Wasting Away

GQ 34, 35, 36, 37


	SI 2; SE 17, 24
	

	
	*Activity 29:  Composting Déjà vu

GQ 34, 35, 38
	SI 4, 6, 9, 10; SE 5, 8
	


Unit 3 Concept 1:  Introduction to Earth Resources

GLEs

*Bolded GLEs must be assessed in this unit

	SE 13
	Evaluate whether a resource is renewable by analyzing its relative regeneration time (SE-H-B1) (Evaluation)

	SE 14
	Analyze data to determine the effect of preservation practices compared to conservation practices for a sample species (SE-H-B2) (Analysis)

	SE 16
	Evaluate the effectiveness of natural resource management in Louisiana.     (SE-H-B4) (SE-H-B5) (Evaluation)

	SE 21
	Analyze the effect of common social, economic, technological, and political considerations on environmental policy (SE-H-C3) (Analysis)

	SE 23
	Describe the relationship between public support and the enforcement of environmental policies (SE-H-C5) (Comprehension)

	SI 1
	Write a testable question or hypothesis when given a topic (SI-H-A1) (Synthesis)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)

	SE 7
	Illustrate the flow of carbon, water, oxygen, nitrogen, and phosphorus through an ecosystem (SE-H-A6) (LS-H-D1) (Application)

	SE 15
	Identify the factors that cause the inequitable distribution of Earth’s resources (e.g., politics, economics, climate) (SE-H-B3) (Analysis)

	ESS 19
	Interpret geological maps of Louisiana to describe the state’s geologic history (ESS-H-C3) (Comprehension)

	ESS 22
	Analyze data related to a variety of natural processes to determine the time frame of the changes involved (e.g., formation of sedimentary rock layers, deposition of ash layers, fossilization of plant or animal species) (ESS-H-C5) (Analysis)


	Purpose/Guiding Questions:

· students describe the difference between a renewable and a non-renewable resource.

· students identify renewable resources that could be used to replace the non-renewable ones.

· students discuss advantages for using renewable resources in place of non-renewable ones.

· students interpret a fictional resource issue story or scenario relating the situations presented in the story to real situations in present-day society. 

· students identify Louisiana’s major natural resources, identify their sources, use/values, identify the resource agency responsible for the management of each, and evaluate the effectiveness of their management.

· students utilize maps to identify principal locations of Louisiana’s Black Gold resources and identify the geologic processes that resulted in Louisiana deposits of lignite, gas, and oil, and the age of the formations.

· students summarize a history of the petroleum industry in Louisiana, uses of the resource, and careers associated directly and indirectly with the industry.

· students discuss changes in the role of oil

· over time, and the repercussions of oil use on society and the environment. 

· students recognize the various factors that come into play when considering wildlife species as resources. Can they develop a resource management plan that takes the various perspectives into account?

·  students design a simple biological assay for use in wildlife resource management.


	Key Concepts/Vocabulary:

· Biodegradable, renewable sources, non-renewable source, natural resource, perpetual resource, sustainable use, conservation, preservation, game species, non-game species, compost, deep well injection, hazardous waste, landfill, municipal solid waste, recycling, solid waste, source reduction, surface impoundment, mineral, ore mineral, placer deposit, reclamation, smelting, subsidence, subsurface mining, surface mining, fossil fuel, oil reserves, petroleum, lignite, deforestation, geographic information system, heat island, infrastructure, land-use planning, overgrazing, reforestation, rural, urban, urban sprawl, urbanization, wilderness, active solar heating, alternative energy, biomass fuel, energy conservation, energy efficiency, fuel cell, geothermal energy, hydroelectric energy, ocean thermal energy conversion, passive solar heating, renewable energy, particulate, risk assessment, toxicology, dose, aquifer, artificial eutrophication, desalination, groundwater, irrigation, nonpoint-source pollution, permeability, point-source pollution, porosity, potable, recharge zone, reservoir, river system, surface water, thermal pollution, wastewater, water pollution, watershed, aid precipitation, acid shock, air pollution, asbestos, decibel, pH, primary pollutant, secondary pollutant, sick-building syndrome, smog, temperature inversion, chlorofluorocarbons, ozone hole, scat, tracks


	Assessment Ideas:

· Test
Activity-Specific Assessments:

· Activities 20, 22
	Resources:

· Internet
· videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 20 (A or B), 21, 22, 23(A or B), 24 (A or B or C or D)
**Optional Activities: none

Activity 20:  An Introduction to Resources (CC Activity 1)

(If PLT materials are available

(SI GLEs: 7, 9; SE GLEs: 13, 14) (If PLT materials are not available—SE 13) 

Begin developing the theme of resource management by assigning students appropriate teacher-selected reading materials and have them define on their vocabulary cards (view literacy strategy descriptions), the terms natural resource, non-renewable resource, perpetual resource, and recycling, preferably in their own words. Then, distribute and discuss use of the “Resources - Renewable or Not” Opinionnaire BLM (view literacy strategy descriptions). Opinionnaires are developed by generating statements about a topic that force students to take positions and defend them. The emphasis is not on the correctness of their opinions but rather on the students’ points of view. Tapping the personal dimension in comprehension, teaching and learning is necessary in order to ensure that students are engaged, find relevance, and feel valued as members of the classroom culture. 

A: Materials List: 

per student - Resources - Renewable or Not? Opinionnaire BLM; Project Learning Tree® materials

per group - Part A student page

per class - Part B demonstrations: large quantity of popcorn, 88 cookies, large jar or plastic container, 44 slips of paper, 15 paper or plastic bags, A Classroom Full of Resources: student handouts

If Project Learning Tree® resources are available, incorporate the activity and demonstrations included in the exercise, Renewable or Not. Through Renewable or Not type activities, students develop operational definitions of resource-related terms and participate in activities in which they discover why sustainable use of resources is important. Engage the students in discussions of their exercise answers and refer back to the opinionnaire. 

B: If Project Learning Tree® materials are not available, students, working individually or in small groups, should make two lists: one that lists items in their homes or classroom that are made of renewable resources, the other that lists items made of non-renewable resources. (For ideas see, A Classroom Full of Resources, www.mii.org/pdfs/classroom.pdf, and Your House, www.mii.org/pdfs/yourhouse.pdf.) Class discussion of the definitions of renewable and non renewable and of the lists should follow.

As closure for both options, guide class discussion by asking the following:

· What renewable resources could be used to replace the non-renewable ones?

· What advantages might there be for using renewable resources in place of non-renewable ones?

· What reasons might people have for not switching from use of non-renewable to renewable sources?

· Which resources will continue to be available no matter how much people use them? Why don’t we use these more?    
Activity 21:  Resources for Many Reasons (CC Activity 2)

(SI GLE 7; SE GLEs: 13, 14, 15) 

Materials List: 

per teacher - The Lorax© by Dr. Seuss, “Trees for Many Reasons” activity from Ecosystem Matters (book available on-line), video camera (optional)

per group - We Need Thneeds RAFT BLM, writing materials

per student - several crayons or markers, “Trees for Many Reasons” focus and analysis questions

This activity introduces the concept of resource use/misuse and has students look at the issue from more than one perspective. It includes use of the video or text versions of The Lorax© by Dr. Seuss. (The book is available in most bookstores and public libraries. The video can be rented or purchased inexpensively from many discount stores.) The activity also incorporates the related exercise, “Trees for Many Reasons” from the National Forest Service’s book, Ecosystem Matters. The book is currently out of print but can be down-loaded and printed from www.na.fs.fed.us/spfo/pubs/misc/eco/. 

(While appropriate for grades 9-12, the exercise was “misfiled.” To view/download “Trees for Many Reasons,” it is necessary to click on “Grades 4-5.”)  

Engage students in review of the terms sustainable use, conservation, preservation, and deforestation. Then, distribute copies of the “Trees for Many Reasons - Part A” focus questions (listed below). Give students time to read the questions before you begin to read The Lorax© or play the video. 

· Why did the Once-ler act as he did?

· What patterns of change in the environment were observed?

· What were environmental conditions before the company began making Thneeds? What were they like afterward?

· What was the author’s message concerning what one person can do to save or destroy the environment?

Show the video or read the story to the class. Discuss the focus questions listed above. During the discussion, ask students to distinguish between the terms preservation and conservation and to explain how each applies to this scenario.

Have students analyze the story by answering the “Trees for Many Reasons - Variation 2: Grades 9-12” questions (found within the exercise and listed below) in their science learning log (view literacy strategy descriptions). They should develop each response carefully, citing specific examples from the story.

· What seems to be the author’s intent in writing the book? To what age group is it directed? Why?

· Are any of the situations presented in the story similar to real situations in present-day society? If so, describe which resources and which groups of people are involved.

· What values appear to be important to the characters of the story? Who might these characters represent in real life? Are any of their values in conflict? Which ones? For what reasons?

Place students in small heterogeneous groups. Distribute one copy of the We Need Thneeds! RAFT BLM to each group and review the instructions. Emphasize the need for accuracy, creativity, and relevance in the written aspects and in the presentation. 
After group presentations, have students consider the “Trees for Many Reasons - Extension 1” questions:

· Does either the original story or your sequel accurately portray industry? How do you know?

· Which version, the original or your sequel, best describes the attitudes of people in the region where you live? Explain your answer.

Activity 22:  An Introduction to Louisiana’s Natural Resources (CC Activity 3)  

(SI GLEs 2, 6; SE GLEs: 16, 21, 23)

Materials List: print and electronic natural resources reference materials, especially as they apply to Louisiana (will vary with student group) 

Working in small groups, the students will select a Louisiana natural resource (such as salt, oil, natural gas, sulfur, waterways, wildlife [game or non-game species], forest resources, seafood,) and produce an illustrated brochure and class presentation (or, if the technology is available, a PowerPoint® presentation or video) that incorporates the following:

· The name of the resource

· The major production area(s) of this resource in Louisiana

· Use(s) of the resource

· The economic value of the resource to the state

· The state resource agency responsible for management of the resource 

· How the agency defines resource management 

· The agency’s major objectives

· The most difficult challenges facing the agency at this time

· Summary of the agency’s management program(s) for this resource 

· Issues associated with management of the resource 

· The influence/effect of common social economic, technological, and/or political considerations on the agency’s policies

· The effectiveness of management of this resource in Louisiana (Include a description of the relationship between public support and the enforcement of the agency’s environmental policies.)

Careers associated with production, use, or management of the resource should be investigated. Local specialists with these various agencies can serve as a valuable resource for this information.

State agencies produce publications (electronic and print) and several have education divisions which may provide guest speakers as well as classroom materials. The websites of these agencies include the postal addresses and phone numbers of state offices and, in some cases, regional offices:

LA Environmental Resource Directory


www.leeric.lsu.edu/erd/index.htm 
LA Department of Agriculture and Forestry


www.ldaf.state.la.us
LA Economic Development          

http://www.lded.state.la.us/home.aspx?ref=404 

LA Department of Environmental Quality


www.deq.state.la.us
LA Department of Natural Resources 


www.dnr.state.la.us/teach.ssi
LA Department and Wildlife and Fisheries


www.wlf.state.la.us 

Also useful:

Louisiana Geological Survey




http://www.lgs.lsu.edu
Louisiana State Minerals Information (each yearbook includes a minerals map) http://minerals.usgs.gov/minerals/pubs/state/la.html 

Be sure that students comprehend that investigations can be observational, descriptive, or conducted through literature search and do not always have to be experimental.

Activity 23:  Louisiana Black Gold and the Future (CC Activity 4)  

(SE GLEs: 7, 16; ESS GLEs: 19, 22)

A: Materials List: Black Gold Beneath the Bayous, computers with Internet access (one per group) or LCD projector (if multiple computers with internet access are not available), learning log


Most texts lack information specific to Louisiana; therefore,  it will be necessary for students (and teachers) to obtain current print and electronic resources from various agencies such as the LA Department of Natural Resources, LA Geological Survey, and the LA State Minerals Information sites listed in Activity 22. If the technology allows, direct students to Black Gold Beneath the Bayous (or download, print, and distribute copies of relevant information). 
(http://dnr.louisiana.gov/sec/execdiv/techasmt/educational_resources/BGBB/toc.html) 

Black Gold Beneath the Bayous is a classroom teaching aid designed for Louisiana science teachers. Funded and sponsored by the state Department of Natural Resources, Technology Assessment Division, this outstanding instructional tool offers factual text and graphics, music, animation, and classroom experiments. 

Have students, working in teams, identify the principal locations and the geologic processes that resulted in Louisiana deposits of lignite, gas, and oil and the age of the formations. Reports should include maps to show location, a history of the industry in Louisiana, uses of the resource, careers associated directly and indirectly with the industry, estimated costs and profits for the business owner, and production impacts on the environment. 
Then, have student groups

1. Discuss the relationship of use of fossil fuels to worldwide resource depletion.

2.  Identify and briefly discuss various alternative fuels:  include the history and current use of each. Discussions should also include advantages and disadvantages associated with the use of each fuel. (This list will be incorporated into Activity 5 exercises.)

If a computer with a DVD drive is available, have students utilize the Louisiana GIS Digital Map (May 2007 Compilation DVD). Published by the Louisiana Oil Spill Coordinator’s Office (LOSCO)/Office of the Governor, the two volume DVD set is a compilation of publicly available geospatial data for oil spill prevention, contingency planning, response, and natural resource damage assessment. Additional information (including an order form for this free resource) is available from the LA GIS Digital Map DVD Website, http://lagic.lsu.edu/geodata/#. Note: A DVD set was sent to every Louisiana school teaching grades 6-12. Contact your principal or department head for its location.

B: If the technology permits, teachers should access the 2004 PBS series, Extreme Oil video series and lesson plans. The series examines the drawbacks of a country having oil deposits and how oil wealth can benefit developing countries. Two high-school-level activities have been developed to be used in conjunction with the video. The lessons can be accessed at www.pbs.org/wnet/extremeoil/teachers/index.html. The video is also available for purchase from PBS.

Optional: Information about related job options in the energy field is summarized at 

http://www.energy4me.org/careers/index.htm.  The energy4me site includes profiles of 15 (ethnically diverse) energy industry professionals. As a science learning log (view literacy strategy descriptions) entry, provide each student with a copy of one of the profiles. (To access the profiles from the energy4me site, click on “Young Professionals discuss their careers in the oil and gas industry.”) Instruct the students to summarize the profile received as it relates to the individual’s job and to his/her career-related education. After recording the summaries in their science learning logs, have students conduct a round-table discussion of their entries. (Additional resources are available on the energy4me site by clicking on the “Careers,” “Educators,” “Students,” and “Speakers” tabs.)

Activity 24:  Wildlife as Resources (CC Activity 6)

(SI GLEs: 1, 7, 9, 10; SE GLEs: 14, 21)

In Activity 22, wildlife species were introduced with reference to resources. Ask students to refer back to the discussion of the selected wildlife resources and to offer operational definitions of the terms game species, non-game species, threatened species, and endangered species. Guide student discussion to include various aspects of consumptive and non-consumptive uses of wildlife. Ask students to list questions that they have about wildlife management in addition to identifying and discussing various factors that are involved in wildlife management decisions (political, economic, social/emotional, and biological). Remind students to complete vocabulary cards (view literacy strategy descriptions) for these terms. Allow them to quiz each other over the content of their cards in preparation for tests and other class activities.

For background information on management of wildlife species refer to Project WILD®, the US Fish and Wildlife Service or the Louisiana Department of Wildlife and Fisheries Wildlife/Aquatic Educator for your region (for materials or to request a guest speaker for your class). Louisiana Wildlife News is a bi-monthly publication intended to serve as an outlet for wildlife issues relevant to Louisiana and the Southeast. In addition to current news events, profiles on specific plant, wildlife, and nuisance wildlife species are included in each issue. It can be accessed from http://www.lsuagcenter.com/en/environment. 

A: Materials List:

per student - worksheets for the selected exercises, vocabulary cards Investigation Analysis Format BLM (see Unit 1); Dropping in on Deer 

per class - small piles of dry dog food pellets scattered randomly over the study area 

per group - colored survey tape or 10 wire survey flags, measuring tape, 3.58 m string tied to a wooden stake, compasses, clip boards, student worksheet

Note: The Dropping in on Deer option has students conducting field “research” and requires pre-field trip preparation by the teacher and collection of simulated deer pellets (dry dog food pieces). 

Two Project WILD® activities, Dropping in on Deer and Deer Dilemma, present opportunities for students to consider the biology and management of a Louisiana species, the white-tailed deer, and the issues associated with its management.

In Dropping in on Deer, students

· Conduct habitat surveys (using dried dog food to represent deer pellets)

· Apply field methodology reflecting wildlife management practices

· Explain the importance of scientific knowledge and technical skills in conservation and enhancement of wildlife and its habitat

· Incorporate an experimental design into their investigation 

· Identify and incorporate appropriate safety measures.

B: In Deer Dilemma, students conduct a Board of Commissioners meeting (simulation) to hear the concerns of constituents regarding the ever-increasing deer population in and around a local park and make a decision concerning this issue. In this activity, students must consider the needs of both people and wildlife in the sustainability of the resource (the deer). 
C: If access to  Deer Dilemma is not possible, the video “What They Say About Hunting” includes a “debate” by high school students and interviews professionals from groups with varying opinions on hunting/wildlife management. The video can be downloaded or teachers can request a free copy. A teacher’s guide and student activity masters can also be obtained: 

 Activity masters - http://www.unendangeredspecies.com/pdfs/WTSAHActMstrs.pdf
 Teacher’s Guide - http://www.nssf.org/conservationvideos/pdfs/WTSAH_TG.pdf
Streaming video and request form - http://www.nssf.org/conservationvideos/vidReq.cfm        

D: If Project WILD® is not available or if “field work” is not possible, the following activities have students simulate wildlife management situations: Classroom Mark-Recapture with Crickets lab manual which utilizes live crickets (www.bioed.org/ECOS/inquiries/inquiry_crickets.pdf) and Duke University’s “Mark and Recapture” exercises which utilize small objects such as dried beans. (Teacher materials are found at http://www.biology.duke.edu/cibl/exercises/mark_recapture.htm and student instructions at http://www.biology.duke.edu/cibl/exercises/mark_recapture_ifs.htm).

Have each student submit a lab report that includes a completed copy of the Investigation Analysis Format BLM.

Unit 3 Concept 2:  Resource Management

GLEs

*Bolded GLEs must be assessed in this unit

	SE 13
	Evaluate whether a resource is renewable by analyzing its relative regeneration time (SE-H-B1) (Evaluation)

	SE 14
	Analyze data to determine the effect of preservation practices compared to conservation practices for a sample species (SE-H-B2) (Analysis)

	SE 16
	Evaluate the effectiveness of natural resource management in Louisiana.     (SE-H-B4) (SE-H-B5) (Evaluation)

	SE 17
	Analyze data to determine when reuse, recycling, and recovery are applicable (SE-H-B5) (Analysis)

	SE 20
	Relate environmental quality to quality of life. (SE-H-C2)

	SE 24
	Identify the advantages and disadvantages of using disposable items versus reusable items. (SE-H-D1) (Application)

	SE 26
	Determine local actions that can affect the global environment (SE-H-D4) (Analysis)

	ESS 19
	Interpret geological maps of Louisiana to describe the state’s geologic history (ESS-H-C3)  (Comprehension)

	ESS 22
	Analyze data related to a variety of natural processes to determine the time frame of the changes involved (e.g., formation of sedimentary rock layers, deposition of ash layers, fossilization of plant or animal species) (ESS-H-C5) (Analysis)

	SE 5
	Examine and discuss the major stages of succession, describing the generalized sequential order of the types of plant species (SE-H-A4) (Analysis)

	SE 8
	Explain how species in an ecosystem interact and link in a complex web (SE-H-A7) (SE-H-A10) (Analysis)

	SE 15
	Identify the factors that cause the inequitable distribution of Earth’s resources (e.g., politics, economics, climate) (SE-H-B3) (Analysis)

	SE 18
	Identify the factors that affect sustainable development (SE-H-B6) (Analysis)

	SE 27
	Describe how accountability toward the environment affects sustainability (SE-H-D5) (Analysis)

	SI 2
	Describe how investigations can be observation, description, literature survey, classification, or experimentation (SI-H-A2) (Knowledge)

	SI 4
	Conduct an investigation that includes multiple trials and record, organize, and display data appropriately (SI-H-A2) (Application)

	SI 5
	Utilize mathematics, organizational tools, and graphing skills to solve problems (SI-H-A3) (Analysis)

	SI 6
	Use technology when appropriate to enhance laboratory investigations and presentations of findings (SI-H-A3) (Comprehension)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 9
	Write and defend a conclusion based on logical analysis of experimental data (SI-H-A6) (SI-H-A2) (Evaluation)

	SI 10
	Given a description of an experiment, identify appropriate safety measures (SI-H-A7) (Application)


	Purpose/Guiding Questions:

· students study map sequences of Louisiana coastal/estuarine environments, analyze data, and relate wetland loss to their lives.

· students explain how composting reduces the amount of waste sent to landfills and how waste materials may be used as a resource.

· students discuss advantages and disadvantages of placing organic materials into compost bins as opposed to in landfills.

· students propose incentives or penalties that could be used to encourage more people to compost household wastes. 

· students discuss how people have managed waste throughout time and how it affected their lives.

· students discover connections between the types of natural resources found in products and what is thrown away, and investigate their school’s waste stream by collecting, analyzing, and graphing data.
	Key Concepts/Vocabulary:

· solar oven
· wetlands
· deforestation
· energy conservation
· air pollution 
· nuclear energy
· hypoxic
· eutrophication

	Assessment Ideas:

· Test
Activity-Specific Assessements:

· Activity 27
	Resources:

· Internet
· Videos


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

**Essential Activities: 25 (A or B), 26 (Choose one; A-E), 27 (A or B), 28 (A or B or C) 

**Optional Activities: 29

Activity 25:  Energy Alternatives (CC Activity 5)
(SI GLE 7; SE GLEs: 15, 18, 27)

Among our major resource management concerns is the growing scarcity of energy resources and rising fuel costs, which have resulted in more attention being given to finding alternative fuel sources. To introduce the theme of alternative energy sources, assign students appropriate teacher-selected reading materials and have them complete vocabulary cards (view literacy strategy descriptions) as homework. Then, working individually or in small groups, have students develop an “alternative energy concept map.” They should use their maps to distinguish among renewable, non-renewable, and perpetual energy sources, their associated forms of “alternative” energy and their uses. The concept maps could be stored in their science learning logs (view literacy strategy descriptions) and/or exhibited as posters in the classroom or hallway. 

Graphic organizers (view literacy strategy descriptions), such as concept maps, promote relational knowledge by emphasizing connections among ideas and, thereby, leading to in-depth understanding of concepts. Review of the concept mapping technique is suggested and, to ensure student knowledge of concept mapping, “walk students through” development of a sample map. It may be necessary to remind students that to create the map

1. They must concentrate on relationships among the concepts under study. 

2. Concepts are to be connected with labeled lines, frequently in a downward-branching hierarchical structure as a web or as a split tree.
3. The relationship between two concepts is indicated through linking phrases (for example, "consists of," "results in," "includes”).
The partial concept map below could be used as a “getting started” sample to illustrate the strategy for students. After copying and discussing the sample, they may complete the rest of the concept map individually or in pairs. To assure that all students understand the material and are using the concept mapping technique appropriately, provide opportunities for them to share their notes within small groups.
[image: image1.emf]


To help students visualize means by which perpetual energy sources are/can be utilized in meeting energy needs, have them design, construct, and use a device that incorporates a perpetual energy source (such as a solar oven, solar heater, or windmill) and relate the structure to energy conservation, air pollution, and /or deforestation. Note: Design and construction ideas for these devices are available from textbook resources, the Internet, and several energy-conservation-related organizations.
Materials List: 

Concept maps: poster board or newsprint (optional - one per group)

Solar Devices: will vary with project choice(s)

Research Project: print and electronic reference sources, either computer with Powerpoint® (or similar program) or poster boards (per group)

Project Learning Tree® option: Energy Sleuths - Energy Primer (one per student or small group), list of guiding questions (one per student)

Non-Project Learning Tree® option: variety of “alternative” energy reference materials 

A: If Project Learning Tree® materials are available: After the students share their concept maps with the class, distribute copies of the Energy Sleuths-Energy Primer to each student or small group. In “Energy Sleuths,” students learn about different sources of energy, how energy is used in their lives, and the sustainability of the sources. Each group will develop an energy policy they would like to see enacted. Assign each cooperative group one “alternative” fuel source to research. (Students should utilize electronic and print references. Encourage them to contact local organizations and resource professionals, as well.) Each group should develop a report on the assigned resource. Guiding questions and assessment suggestions are included in Energy Sleuths-Part A- Energy Round-Up.

B: If Project Learning Tree® resources are not available: After the students share their concept maps, divide the class into pairs or small cooperative groups and, using the list of alternative fuels generated in Activity 23, assign each group one type of fuel to research. Research materials are available in most textbook resources. Students should also utilize electronic and print references. Encourage them to contact local organizations and resource professionals, as well.  

Each group should prepare a Powerpoint® or poster presentation used as part of a persuasive sales-pitch on the merits of their assigned fuel type. (While encouraging students to be creative, also stress accuracy and honesty in advertising.) For consistency in reporting, instruct each group to include the relative availability of the fuel, how it is extracted and processed, its economic potential, the feasibility of its long-term use, its environmental impacts, and the economic/social impacts of its use. Have them discuss the factors that might cause the inequitable distribution of this resource. 

After group presentations, have student groups develop an “Energy Policy for the Twenty-first Century” that addresses predicted energy demands and energy conservation issues, identifies/addresses factors that affect sustainable development, and addresses how accountability toward the environment affects sustainability. Their policies should be shared with the class via presentations or round-table discussions.
Activity 26:  Louisiana Coastal Wetlands: Resources at Risk (CC Activity 7)

(SE GLEs: 16, 20, 26, 27; ESS GLEs 19, 22)

Louisiana’s wetlands are disappearing at an alarming rate and have been exacerbated by Hurricanes Katrina and Rita. In this investigation, students will engage in exercises to investigate Louisiana wetlands from various perspectives. While texts are unlikely to have Louisiana-specific materials, several resources (both print and electronic) are available from state and local agencies and organizations. (Refer to unit resources.) Utilize relevant readings from these sources and the slide presentation, “Envisioning the Future of the Gulf Coast,” to introduce the “wetlands - resources at risk” topic. The slide presentation is available from America’s Wetland education home page, http://www.americaswetland.com/custompage.cfm?pageid=28. 

Students should discuss the facts included on Hurricane Impacts on America’s Wetland,
http://www.americaswetlandresources.com/background_facts/basicfacts/hurricane.html" 


http://www.americaswetlandresources.com/background_facts/basicfacts/hurricane.html

Materials List: 

per class - We Can Still Turn the Tide lesson: Washing Away video clips (specified within activity); It’s a Wonderful Life lesson: Washing Away video clips (specified within activity); aerial photos of wetland loss; a sample of cloth, paper or wood one-square yard (91.44 cm2) in size; computers with Internet access (if possible) 

per group - topic sheet for their assigned presentation topic, topographical maps of coastal Louisiana

Download the LPB/America’s WETLAND lesson plans: We Can Still Turn the Tide and It’s a Wonderful Life. The lesson plans are designed to be used with video clips from the LPB documentary, Washing Away. The lesson plans are available at the America’s Wetland education home page. The materials are also available via LPB. The lesson plans are available at www.lpb.org/programs/washingaway (click on For Educators) and the video clips at http://www.lpb.org/programs/washingaway/edclips.html. (The video clips used with each of the two exercises are specified within the exercise descriptions on the next page.)  The entire video is available as streaming video at the LPB video link at http://www.lpb.org/programs/washingaway/video.html .  

A: Before incorporating the “Suggested Procedures” into your We Can Still Turn the Tide plans download and save the three suggested Washing Away video clips (Ted Falgout [14:13-17:33], Ted Falgout [31:51-35:05], and Kerry St. Pe [38:02-40:36]). Students should view and discuss the suggested video clips. Following the video clips, engage students in a discussion of coastal wetlands.

Each student group should then be assigned one of the six suggested topics, receive a copy of the topic worksheet, and be instructed to develop a presentation based upon the criteria specified for their topic. Presentations should include maps, audio-visual components or other graphic displays, and computer technology, if possible. Online reference suggestions are included on each topic sheet, but students should refer to other current, accurate, and relevant resources (print, electronic, and/or interviews of professionals), as well.

B: It’s a Wonderful Life focuses on the economic and cultural impacts of wetland loss. Before incorporating the “Suggested Procedures” into your lesson plans, it will be necessary to download and save the two suggested Washing Away video clips (Mr. Dore of Delcambre [11:30-14:14] and Dominigue farm in Erath [8:38-11:29]). During this exercise, students will have to locate coastal towns. It will, therefore, be necessary to provide each group with topographical maps of coastal Louisiana.  Be sure that Delcambre and Erath are included. Some sources of appropriate maps are included at the end of this activity.
Consider having students submit their reports in the form of an illustrated newspaper article or as an informative “virtual web page.” You may wish to invite a guest speaker from the LSU Cooperative Extension Service, Louisiana Department of Wildlife and Fisheries, Louisiana Department of Agriculture and Forestry, or Louisiana Seafood Board to speak about the “costs” of wetland loss/hurricane impact on wetlands-related professions (and recreation). 

Some websites listed in the It’s a Wonderful Life exercise have been changed. Listed below are some updated and some additional sites useful to both teacher and students:

· “Preliminary Estimates of Cumulative Economic Impact from Hurricanes Katrina

and Rita to Louisiana Agriculture Due to Reduced Revenue and Increased Costs” http://www.lsuagcenter.com/NR/rdonlyres/2FDFD2B9-A6EC-4F95-8089-71B14A69DBA6/18453/Hurricanelosses.pdf
· “Assessment of Damage to Louisiana Agricultural, Forestry, and Fisheries Sectors by Hurricane Katrina” http://www.lsuagcenter.com/NR/rdonlyres/FA82C5A0-F646-4ED0-8821-C460B4352F3B/18459/Katrinalosses.pdf
· Parish by parish summary of major commodities http://www2.lsuagcenter.com/agsummary  

· Louisiana maps:  http://atlas.lsu.edu/rasterdown.htm
  

                http://www.lib.utexas.edu/maps/louisiana.html
    http://www.nwrc.usgs.gov/  Click on “Louisiana Land Changes”     

    http://wetmaap.org                                                                      

          

C: Lessons on the Lake: an Educator’s Guide to the Pontchartrain Basin                       
The guide facilitates instruction for teachers, allows easy access to information on environmental issues surrounding the Lake Pontchartrain watershed, and provides students with skills to identify environmental concerns, make changes, solve problems and acquire a sense of stewardship.            http://pubs.usgs.gov/of/1998/of98-805/lessons/
D: Louisiana Seafood Board    

Teachers can order Living on the Edge-Guide to the Documentary, and the Habitat Study Guide to accompany the Living on the Edge documentary on the history, culture, economics, and science associated with Louisiana’s seafood industry. (The video is available via LPB Cyberchannel.) http://www.louisianaseafood.com/education.cfm
E: U.S. Geological Survey National Wetlands Research Center                                                  Click on-“The Fragile Fringe: A Guide for Teaching About Coastal Wetlands” http://www.nwrc.usgs.gov/
The Louisiana coastline is eroding at the rate of 100 yds. every 38 minutes. Have students calculate how much is lost in one year.

Activity 27:  Waste Not, Want Not (CC Activity 8)

(SI GLEs: 4, 5, 7, 9; SE GLEs: 13, 14, 17)

Materials List: 

per class - waste materials generated around the school 

per group - broom stick or similar object for moving trash; per student - gloves and protective eye goggles, vocabulary cards, one sheet of graph paper 

Safety Note: If students sort through the trash, be sure to have them wear gloves and protective eye goggles and to use a broom stick (or similar object) for moving the trash. 

After students have read and discussed the text material related to solid waste management, inform them that they will be participating in a hands-on investigation of household/school solid wastes. Remind students to complete vocabulary cards (view literacy strategy descriptions) as new terms are introduced. Be sure to allow students to quiz each other over the content of their cards in preparation for tests and other class activities. Make sure students are holding their partners accountable for the completeness and accuracy of their definitions and examples.

A: In the activity “What’s in my Trash?”(Lesson 3 of An Ounce of Prevention, available via the NSTA Source Reduction Curriculum, http://cygnus-group.com/use-less-stuff/NSTA.html, students will identify the various waste materials generated in the school. They will also describe the sequence of collection and the destination of the materials identified (compost bin, recycling center, landfill, or incinerator).
B: Use the Project Learning Tree® Secondary Environmental Education Program module, Exploring Environmental Issues: Municipal Solid Waste; assign students Activity 1 of the module, Introduction to Municipal Solid Waste:  The Waste Stream. In this lesson, students learn how people have managed waste throughout time and how it affected their lives, discover connections between the types of natural resources found in products and what is thrown away, and investigate their school’s waste stream by collecting, analyzing, and graphing data. 

In both options, students must develop and utilize classification systems, analyze data, and draw conclusions/make recommendations with regard to solid waste management.
As an extra-credit project students may enjoy constructing the Edible Landfill at http://www.deq.louisiana.gov/portal/Portals/0/assistance/educate/edible-landfill.pdf . In the lesson, they learn about how a sanitary landfill is built and about waste reduction. Consider sanitation/health issues before allowing students to complete/eat this project in school, however.


Activity 28:  Wasting Away (CC Activity 9)

(SI GLE 2; SE GLEs: 17, 24)

After assigning appropriate teacher-selected reading materials, including text readings, introduce the concept of municipal solid waste management by engaging students in class discussion and operational definition of associated vocabulary. (Remind students to complete their vocabulary cards (view literacy strategy descriptions).  Again, allow students to quiz each other over the content of their cards in preparation for tests and other class activity. Make sure students are holding their partners accountable for the completeness and accuracy of their definitions and examples.
Materials List: per class - Project Learning Tree® materials include tea bags, loose tea, concentrated juice, juice boxes, individually packaged and bulk packaged cookies, unconcentrated and concentrated detergent (per class); per student one copy (or an overhead transparency) of “Packaging Profile” student page  

A: If Project Learning Tree® materials are available, have students complete Lesson 2-Source Reduction Part A and Enrichment activities #2 and #3 from the secondary module, Exploring Environmental Issues: Municipal Solid Waste. In these exercises, students will look at ways to prevent and reduce waste and to examine connections between waste reduction and conservation of natural resources. Students will be classifying product packaging materials and it will, therefore, be necessary to collect product packaging prior to beginning the activity.

If Project Learning Tree materials® are not available:

B: Lesson 4, “Where Does the Trash Go?” in An Ounce of Prevention (from the NSTA Source Reduction Curriculum, http://cygnus-group.com/use-less-stuff/NSTA.html), makes students aware of disposal options and their advantages and disadvantages, recognize the role of energy and byproducts in the evaluation of a disposal method, and begin to think about ways to prevent or reduce waste, rather than finding places to “throw it away.” Both options include background information and student worksheets that should be copied and distributed prior to beginning the assignment.
C: Have students complete the EnviroTacklebox™ Tackle Trash: Lesson 1- Trash...It Really Piles Up! This lesson introduces the concept of waste generation in our daily lives. Students are to sort and classify trash using class- selected methods of classifying and recording data. Subsequent discussion will provide a format for content information to emerge based on student input and interests. Be sure that students comprehend that investigations can be observational, descriptive or conducted through literature search and do not always have to be experimental.
Optional:

Students should develop and, with administrative approval, initiate a school-wide or class waste-source- reduction project. Before allowing students to develop their action plans, have them identify safety issues and develop appropriate safety measures. Project ideas include school recycling projects, such as “Recycling: at school ” resources available from the  Paper Industry Association Council (PIAC) http://www.paperrecycles.org/school_recycling/index.html and end of school year projects like Locker Cleanout Tips (www.deq.louisiana.gov/portal/tabid/2098/Default.aspx). 

Holy Cross High School in New Orleans has an on-going motor oil recycling program (Project F.U.R.). As a homework assignment, distribute copies of Project F.U.R. (http://www.deq.louisiana.gov/portal/Default.aspx?tabid=1971) information sheet and have students read and reflect upon the impact teenagers can have on resource management.
Students can make recycled paper. http://www.deq.louisiana.gov/portal/Portals/0/assistance/educate/making-paper.pdf
Activity 29:  Composting Déjà vu (CC Activity 10)
(SI GLEs: 4, 6, 9, 10; SE GLEs: 5, 8)  

Materials List: 

per group - compost bins, hand lenses or microscope, temperature probes, pH paper, soil moisture tests, gloves, protective eye goggles, pencils or chopsticks 

per student - Investigation Analysis Format BLM (see Unit 1)

Safety Note: Before collecting data, students are to identify and record appropriate safety measures on an Investigation Analysis Format BLM. As they sort through the compost, students must wear gloves and protective eye goggles and use a pencil or chopstick for moving the trash. Be cognizant of the fact that mercury thermometers are “banned” from schools. If mercury thermometers are in your classroom they should not be used and should be disposed of properly. 

After completing the Waste Not, Want Not activity, have students refer to the compost bins they produced in Unit 1 - Establishing a Compost Bin. Remind students to complete the Investigation Analysis Format BLM and to record their data as they work on this activity. Each group should repeat the battery of tests done on the original samples (measure soil temperature, pH, and moisture levels; using a hand lens or a microscope, count the number of species observed and the number of organisms per population). The class should then share data and estimate the number of species and organisms in the entire soil sample. 

After sharing results, each student should work individually to complete the data analysis and conclusion portions of the lab report making sure to answer the questions posed and commenting upon the hypothesis. The conclusion should reflect upon the succession that has occurred. It should also include answers to the following problems:

· Define biodegradable.

· Discuss biodegradability with regard to the organic materials within your compost bin. 

· How does composting reduce the amount of waste sent to landfills?

· What are the advantages of placing organic materials into compost bins as opposed to in landfills? 

· What are the disadvantages? (Why doesn’t everyone compost?)

· What are some incentives or penalties that could be used to encourage more people to compost household wastes? 

Sample Assessments

General Guidelines

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, laboratory practicals (problem-solving and performance-based assessments), group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments). 

· Students should be monitored throughout the work on all activities via teacher observation and lab notebook entries.

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments
· Students construct Venn Diagrams to distinguish among types of natural resources.

· Students self-evaluate and peer-evaluate projects using teacher-developed or class-developed rubrics specific for each presentation. 

· Students construct Concept Maps appropriate for natural resources concepts.

Resources

· America’s Wetland- Basic background and facts about Louisiana wetlands. http://www.americaswetlandresources.com/background_facts/index.html
      http://www.americaswetlandresources.com/background_facts/whytheconcern.html
· America’s Wetland- Living by the Seasons in America’s wetland

http://www.americaswetlandresources.com/voices/stories/AmericasWETLANDChicken.html
· Iowa DNR  Wildlife Management (background info)

     www.iowadnr.com/education/backinfo/wldmang.pdf
· Lake Pontchartrain Basin Foundation   www.saveourlake.org  

· Louisiana Department of Natural Resources - Office of Coastal Restoration and Management
 www.dnr.state.la.us/crm 

· Louisiana Dept. Natural resources- teacher resources
      www.dnr.state.la.us/teach.ssi   
· National Energy Education Development Program (NEED Project)
      Energy-related activities and curriculum guides in PDF format. http://need.org/curriculum.php 

· Nature Conservancy -- Information related to Louisiana ecoregions.

http://nature.org/wherewework/northamerica/states/louisiana/preserves
· U.S. Forest Service Conservation Education Home Page http://www.na.fs.fed.us/spfo/ce/  

· U.S. Geological Survey National Wetlands Research Center http://www.nwrc.usgs.gov/       
· www.americaswetland.com  
Resource Management

· www.dnr.state.la.us/sec/execdiv/techasmt/teacher/BGBB/index.html  
· http://home.comcast.net/~sue.stanton/the_lorax.htm     
· www.intersurf.com/~chalcedony/geomap1.html
· http://www.lgs.lsu.edu/deploy/content/PUBLI/contentpage14.php 


· http://www.louisianaseafood.com/education   

· www.tpwd.state.tx.us/edu/enved/lorax.htm
Name/School________________________________         Grade ________________________

Feedback Form
This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
Assessment


Students will write and illustrate a sequel to The Lorax© and answer the questions listed in step 5 of the activity. Use student answers to the questions to assess understanding of the environmental message. 








�





Assessment


Student groups provide group presentations and conduct peer and self-evaluation of the resource presentations using a class-determined rubric.





Assessment


In a formal lab report, each student will record, organize and analyze data, draw conclusions, and make recommendations with regard to solid waste management.
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