ES: Unit 4


Comprehensive Curriculum

Concept Correlation

Unit 4:  Environmental Stewardship
Time Frame:  Regular Schedule – 6 weeks; Block Schedule – 3 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· There are relationships between human actions and environmental quality.

	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

Comprehension

SE 12

Analysis

SE 19

Analysis

SE 22

Analysis

SE 25

Evaluation

SE 28

Reflections


	Concept 1:  Environmental Concerns
39. Can students analyze the risk-benefit ratio for selected environmental situations?

40. Can students analyze the effect of common social, economic, technological, and political considerations on environmental policy?

41. Can students identify major sources of water pollution in Louisiana and make inferences about the potential effects of these pollutants on local wildlife and the hydrosphere?

42. Can students conduct water quality monitoring tests and relate local water quality to environmental accountability and sustainability?

43. Can students distinguish among the five major air pollutants, discuss each, and using the Air Quality Index, engage in discussions comparing and contrasting air quality in different Louisiana locations (or in different time periods)? 
44. Can students discuss relationships between CO2 levels and global warming, global temperature and atmospheric greenhouse gases, auto emissions and air pollution, and auto emissions and global climate changes?
	*Activity 30:  Environmental Risk

GQ 39, 40


	SI 5, 7, 9; SE 20, 21, 22, 26, 27
	

	
	*Activity 31:  Water Quality

GQ 41, 42
	SI 6, 7, 10, 15; SE 12, 15, 19, 26
	

	
	*Activity 32:  Air Quality

GQ  43, 44


	SI 5, 6, 9, 12, 15; SE 6, 12, 19, 20, 21, 25, 26, 27, 28

	

	
	*Activity 33: Relationship between Carbon Dioxide and Global Climate Change 
GQ 43, 44

	SI 11, 13; SE  6, 12, 19, 23, 26, 28; ESS GLEs: 1, 10

	

	Concept 2:  Saving the Environment

45. Can students determine ways to prevent or reduce wastes and relate waste reduction to conservation of natural resources?

46. Can students identify and locate potential sources of hazardous waste in their community, parish, or state? 
47. Can students discuss how common household products may become hazardous waste and propose local hazardous waste management education measures? 
48. Can students analyze the effect of common social, economic, technological, and political considerations on environmental policy?
	*Activity 34:  Hazardous Wastes

GQ 45, 46, 47
	SI 5, 7; SE 20, 21, 22, 25, 26
	

	
	Activity 35:  Government and the Environment

GQ 48
	SI 7; SE 21, 22, 23, 25, 26
	


Unit 4 Concept 1:  Environmental Concerns

GLEs

*Bolded GLEs must be assessed in this unit

	SE 12
	Give examples and describe the effect of pollutants on selected populations.     (SE-H- A11) (Comprehension)

	SE 19
	Determine the interrelationships of clean water, land, and air to the success of organisms in a given population (SE-H-C1) (Knowledge)

	SE 22
	Analyze the risk-benefit ratio for selected environmental situations (SE-H-C4) (Knowledge)

	SE 25
	Discuss how education and collaboration can affect the prevention and control of a selected pollutant (SE-H-D2) (SE-H-D3) (Analysis)

	SE 28
	Discuss the reduction of combustible engines needed to significantly decrease CO2 in the troposphere (SE-H-D6)  (Evaluation)

	SE 6
	Analyze the consequences of changes in selected divisions of the biosphere (e.g., ozone depletion, global warming, acid rain) (SE-H-A5) (SE-H-A7) (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 20
	Relate environmental quality to quality of life (SE-H-C2) (Analysis)

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

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

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

	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)

	SI 12
	Cite evidence that scientific investigations are conducted for many different reasons (SI-H-B2) (Comprehension)

	SI 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Analysis)

	ESS 21
	Use fossil records to explain changes in concentration of atmospheric oxygen over time (ESS-H-C4) (Application)


	Purpose/Guiding Questions:

· students identify each activity as observation, description, literature survey, classification, or experimentation.

· students analyze the risk-benefit ratio for selected environmental situations.

· students analyze the effect of common social, economic, technological and political considerations on environmental policy.

· students identify major sources of water pollution in Louisiana and make inferences about the potential effects of these pollutants on local wildlife and the hydrosphere.

· students conduct water quality monitoring tests and relate local water quality to environmental accountability and sustainability.

· students analyze the consequences of changes in atmospheric and ground level ozone on a given population.

· students discuss relationships between: CO2 levels and global warming, global temperature and atmospheric greenhouse gases, auto emissions and air pollution, and auto emissions and global climate changes.

· students determine ways to prevent or reduce wastes and relate waste reduction to conservation of natural resources.
	Key Concepts/Vocabulary:

· Global Warming, Greenhouse Gases, greenhouse emissions
· Paleobotanists
· superfund site 
· water shed, aquifer
· probability, perception, risk
· pollution, point-source pollution, nonpoint-source pollution, eutrophication, and thermal pollution
· air quality, to particle (particulate) pollution, ozone, VOC (volatile organic compounds), NOx (nitrogen oxides), temperature inversions, smog, AQI, carbon monoxide

	Assessment Ideas:

· Test
Activity-Specific Assessments:

· Activities 31, 32
	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: 30 (A or B), 31, 32

**Optional Activities: none

Activity 30: Introduction to Risk (CC Activity 1)
(SI GLEs 5, 7, 9; SE GLEs 12, 20, 21, 22, 26, 27)
A: Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Risk Concepts, How Risky Is It? teacher materials, Risk Perception Anticipation Guide BLM, Risk Perception Anticipation Guide Answer Sheet BLM, EnviroTacklebox™ video, At Your Own Risk
per student - science learning log, vocabulary cards, Risk Perception Anticipation Guide BLM, and Risks and Benefits- student worksheet 

per group - How Risky Is It? student worksheet, flip chart paper, assorted markers, a penny, a piece of paper, a pencil 
Environmental risk refers to the probability that the environment will be harmed by a particular situation or technology. Before discussing environmental risk, ensure that students understand the concept of probability by assigning them appropriate teacher-selected reading materials and engaging them in an introductory probability exercise such as the EPA Super Fund for Students and Teachers: Risk Concepts 

http://www.epa.gov/superfund/students/clas_act/haz-ed/rskcncpt.htm (Procedure 6 steps 1-6).  (In this exercise, students investigate the meaning of risk in terms of a simple exercise in probability. They explore the idea that not all risks have the same consequences and are not likely to occur at the same rate. The exercise helps students to evaluate the impact of risk on the basis of probabilities, benefits, and their perceptions.) 

After class discussion of their answers, distribute copies of the Risk Perception Anticipation Guide BLM on which the students will rank perceived risk associated with everyday events. An anticipation guide (view literacy strategy descriptions) helps instill interest in material prior to its presentation and prompts students to become active seekers of important information and ideas. After distributing the anticipation guide to each student

1. Review the definition of perception with the class. 

2. Explain that they are to complete the “Before” section of the anticipation guide   before engaging in reading, research, or discussion.

3.  Instruct students to read each of the risk activities/situations and to rank these, with the situation they perceive as presenting the greatest risk ranked 1 and proceeding through the list with the least risky ranked as 10. (Response options of anticipation guides are frequently “true/false” or “agree/disagree”. However, the ranking modification works best with this exercise.) 

4. After students have initially ranked the situations, have them share their responses with a partner or within a small group. This is a critical step because it allows alternative points of view to be expressed and activates relevant prior knowledge.

Ask for volunteers to share their responses with the class but do not give away the correct rankings. The more eager the students are to find out whether their anticipations are verifiable, the better.

(Refer to the Risk Perception Anticipation Guide-Answer sheet BLM.) 

5. Tell students they will view the probability portion of the LPB EnviroTacklebox™ video, At Your Own Risk (available through LPB Cyberchannel; some school libraries and teachers have personal copies of this video, as well) and will read the assigned text material. If the video is not available, refer students to print or Internet resources such as The National Safety Council’s “The odds of dying from” (http://www.nsc.org/research/odds.aspx  ) or Dom Nozzi’s Listing of Comparative Risks (www.afn.org/~savanna/risk.htm).

6. After viewing the video and reading the text material, students are to determine whether their initial responses are supported by the material presented. If supported, their after-reading /viewing ranking will differ from their “Before” ranking. In either case, they should record a brief explanation for their “After” answers, preferably in the form of numerical probabilities.  

7. Finally, ask for volunteers to share their responses and their explanations. During sharing, misconceptions about risk probabilities should be clarified.

As follow-up, assign the Risks and Benefits- Student Worksheet as homework (http://www.epa.gov/superfund/students/clas_act/haz-ed/riskwsht.htm). This exercise is “procedure 7” of the Super Fund for Students and Teachers: Risk Concepts utilized above. After downloading and copying the worksheet, distribute one copy to each student. Students should record their worksheet answers in their science learning logs (view literacy strategy descriptions).  Remind students to complete topic-related vocabulary cards (view literacy strategy descriptions) including risk, perception, and probability. 
As a concluding activity (and assessment), students are to complete the EnviroTacklebox™ “Lesson 2 Activity: How Risky Is It?” (Teacher instructions are available via 

http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module1/trsklsn2.htm 

and the student worksheet is available at

http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module1/trskls2f.htm. 

B:  After using the literacy strategy, students will be given an opportunity to look at physical recreation and sports activities to determine how risky an activity is and what teenagers can do to prevent injury to themselves, their teammates, or opponents. (If Project Learning Tree( module Exploring Environmental Issues: Focus on Risk, is available, Activity 2 –Part C, Environmental Risks and Special Topics-Taking Action: Reducing Risk in Your School or Community are comparable but more sophisticated exercises.)
Activity 31:  Water Quality (CC Activity 2)

(SI GLEs: 6, 7, 10, 15: SE GLEs: 12, 15, 19, 26)

Materials List: 

per student - science learning log, vocabulary cards;

per class - water quality test kits/meters (such as O2, CO2, pH), sampling tools such as nets and collection jars, disposable gloves, safety goggles, lab aprons, hand soap, paper towels  

Note:  Identify potential pollutants and safety issues before taking students to collection sites or having them test water samples. Provide students with basic water quality monitoring mechanisms and procedures (and have them identify and discuss safety measures) before they participate in the water quality monitoring activities. Hands should be washed prior to and after testing. Instruct students in appropriate disposal of the water samples and of used gloves. 
This activity will take several days to complete. If it is possible to participate in local water quality monitoring programs, this activity should be an on-going project. Contact the local Cooperative Extension Service office about local programs. In addition, a list of volunteer monitoring programs is available at EPA Monitoring and Assessing Water Quality http://yosemite.epa.gov/water/volmon.nsf/vst?openview&startkey=Louisiana&expandview. 

Introduce the topic of water quality by assigning text reading materials relevant to water pollution and water quality monitoring.  Remind students to complete vocabulary cards (view literacy strategy descriptions) for topic-related terms including pollution, point-source pollution, nonpoint-source pollution, eutrophication, and thermal pollution. To ensure accuracy in card construction as well as in content, invite student volunteers to recreate their cards on the board, as a computer graphic, or as an overhead transparency. Students should also be given time to review the cards with a partner in preparation for quizzes and other class activities.

Instruct students to identify major sources of aquatic pollution in Louisiana and to make inferences about the potential effects of a variety of aquatic pollutants on local wildlife and the hydrosphere within their science learning logs (view literacy strategy descriptions). Local/state information can be accessed from the following: 

· EPA Water- Louisiana includes links to a variety of water quality-related resources  www.epa.gov/water/states/la.html
· Louisiana DEQ-Water Quality  Educational Resources http://www.deq.louisiana.gov/portal/Default.aspx?tabid=2470
· Louisiana Adopt Your Watershed  http://yosemite.epa.gov/water/adopt.nsf/by+state?SearchView&Query=Louisiana
Next, provide students with basic water quality monitoring mechanisms and procedures and have them identify and discuss safety measures before they participate in water quality monitoring activities. Healthy Water Healthy People(: Water Quality Education Guide, www.healthywater.org/resourcesED.html#qmonitoring, and most textbook resources provide instruction on both water quality tests/techniques and on the use of biological indicators (such as macro-organisms) in determining water quality. Test kits are available through science supply catalogs.

After each data collection experience, students should share their findings with the class and, based upon their collected observations, offer inferences relating local water quality to both environmental accountability and sustainability issues.

Depending upon the available resources, water quality monitoring can be accomplished by

· Taking a short field trip to a local stream or body of water and collecting water samples or by having students bring in samples of water from local bodies of water and conducting water quality tests on the samples. If available, calculators and calculator-based (laboratory probes could be used to integrate technology for water quality tests.

· Having students participate in watershed monitoring projects. The projects have students collect and organize environmental data, analyze the data, and communicate their findings. Some groups have students present their work during symposia on area water quality. 

· The exercise, Water Fit For a Bug: Macroinvertebrate Sampling for Evaluating Water Quality, developed by the Louisiana Department of Environmental Quality, can be completed within 2-3 hours.  It can be completed outdoors or indoors with pre-collection of water samples by the teacher.

http://www.deq.louisiana.gov/portal/Portals/0/planning/WATERBUG.DOC  

· Using water quality monitoring activities available from text resources, biological supply houses, and Healthy Water Healthy People(: Water Quality Education Guide, Project WET(, or Field Trip in a Box: Focusing on Science Process Skills through a Real World Simulation (LA Tech University CATALYST Program).

At the conclusion of their water testing program, have students share their findings and state conclusions they have reached relating local water quality to environmental accountability and sustainability. This could be accomplished through participation in a symposium during a school “Science Night”, during a PTA meeting, or via presentations to a local environmental organization or to other science classes.

Additional Water Quality resources include the following:

· DVD and VHS copies of the popular 1/2 hour television program, about storm water run- off and watersheds -- After the Storm (Feb.,2004) -- co-produced by EPA and The Weather Channel( are available at no charge. Brochures, fact sheets, and “what you can do” recommendations are also available: http://www.epa.gov/weatherchannel  

· Louisiana Adopt Your Watershed list can be found at 


http://yosemite.epa.gov/water/adopt.nsf/by+state?SearchView&Query=Louisiana 


Some of the groups also have a speakers bureau and/or educational programs.

Activity 32:  Air Quality  (CC Activity 3)

(SI GLEs: 5, 6, 9, 12, 15; SE GLEs: 6, 12, 19, 20, 21, 25, 26, 27, 28; ESS GLE 21) 
 (Assessment of this activity also includes SI GLE 4. )
Materials List: 

per teacher/class - EPA Air Pollution: “What do you Know?” lesson, large copy of the Air Quality Index, Real-time data materials

per pair of students - EPA AIR NOW: Quality of Air Means Quality of Life” fact sheets

per student - vocabulary cards

Introduce the topic of air quality by assigning students appropriate teacher-selected text materials and engaging them in a discussion of questions about what they know and what they want to know about air pollution. (The EPA Air Pollution: What’s the Solution? project’s “What do you Know?” lesson lists numerous appropriate question prompts at http://www.k12science.org/curriculum/airproj/genknow.html). Familiarize students with the Air Quality Index (AQI) and distinguish among the five major air pollutants regulated by the Clean Air Act: ground-level ozone, particle pollution (also known as particulate matter), carbon monoxide, sulfur dioxide, and nitrogen dioxide. 

Provide individual copies or post a large copy of the Air Quality Index and discuss its use (available in most texts and at http://airnow.gov/index.cfm?action=static.aqi).

Engage students in discussions comparing and contrasting air quality in different locations (utilize Louisiana locations, if possible) or differences noted in one location at different times of day or in different seasons. Have them speculate causes for differences noted. If possible, provide students with real-time images or data instead of information/images from the textbook alone. Real-time data engages students, and also brings a “real” and relevant connection to the content. Real-time data can be obtained   and forecasts can be accessed from several sources including by following the links on http://airnow.gov/index.cfm?action=static.background. When using any form of technology, especially the Internet and Real-Time Data, it is essential to have a back-up plan in case of technology failures. 

Using student input as a guide to their need, select, download, and print copies of the EPA AIR NOW: Quality of Air Means Quality of Life” fact sheets found at http://airnow.gov/index.cfm?action=jump.jump_youcando. Assign each pair or small group of students one air quality “tip” sheet. Tell them that they will be summarizing a fact sheet and using it to create a public service announcement to educate the general public about their assigned “tip.” As students unskilled in summarizing tend to say too much or too little in their summaries, take this opportunity to introduce them to a technique of extracting essential ideas or “gisting.”  GISTing (view literacy strategy descriptions) is an excellent strategy for helping students paraphrase and summarize essential information. Select one of the fact sheets and model the GISTing strategy with the class prior to placing them in groups. Refer to the attached sample gist of a paragraph from the “Don’t Top off Your Gas Tank!” fact sheet.

It’s best to start the summarizing process with relatively short paragraphs that are easily understood. Then, establish a limited number of spaces to represent the total number of words in the gist, say fifteen or so. Students then read the first sentence of the paragraph and, using only the spaces allowed, write a statement in those spaces capturing the essential information of the sentence. Have the students then read the second sentence of the paragraph and, using the information from the first and second sentences, rewrite their gist statement by combining information from the first sentence with information from the second. Again, the students’ revised gist statement should be no more than the allotted number of spaces. This process continues with the remaining sentences of the paragraph. As students read each succeeding sentence, they should rework their gist statement by accommodating any new information, while not using any more than the allotted number of spaces. Finally, students should share their gists for comment and critique. (Here, in the form of their public service announcements.)  Remind the class that the announcement is to be accurate; they should incorporate the entire fact sheet and be concise. After reading the assigned fact sheet and preparing their announcement, each group will present to the class.

Sample: Writing a Gist with Maximum of 15 spaces (words)

Paragraph from: Quality of Air Means Quality of Life fact sheet, “Don’t Top off Your Gas Tank!”

“Topping-off the gas tank can result in your paying for gasoline that is fed back into the station's tanks because your gas tank is full. The gas nozzle automatically clicks off when your gas tank is full. In areas of ozone non-attainment, gas station pumps are equipped with vapor recovery systems that feed back gas vapors into their tanks to prevent vapors from escaping into the air and contributing to air pollution. Any additional gas you try to pump into your tank may be drawn into the vapor line and fed back into the station’s storage tanks.”  

Gist statements for the sample paragraph
	Sentence 1: Topping off can result in paying for gas fed back into station’s tanks. 

Sentences 1 and 2: Stop pumping when nozzle clicks off to prevent gas being fed back to station’s tank.

Sentences 1-3: Topping off feeds gas vapor back to station’s tank and into the air. 

Gist of the paragraph: Topping off contributes to gas feed-back into station’s tank and to air pollution.

After several gisting activities using this approach, guide students in constructing summaries without having to gist each sentence of a paragraph. It is more important that students recognize that the gisting process is a mental one and not necessarily a written one. Eventually, it will be possible for students to prepare overall gists for sections of text by combining essential information from summary statements made from several paragraphs. 




As air quality vocabulary terms are introduced, have students complete vocabulary cards (view literacy strategy descriptions). Terms should include but not be limited to particle (particulate) pollution, ozone, VOC (volatile organic compounds), NOx (nitrogen oxides), temperature inversions, smog, AQI, carbon monoxide. Provide students with an opportunity to review, discuss, and modify the cards, as well.

Additional air pollution resources, including indoor air quality activities, are available through the EPA and the Environmental Literacy Council. The AIRNow: Air Quality Movie Link (http://airnow.gov/index.cfm?action=movie.main) provides flash animations and on-line movies related to ozone and particulate air pollution. If class computer access is available, Air Info Now (www.airinfonow.com/html/activities.html) offers on-line games, experiments and “Actions You Can Take to Reduce Air Pollution”. These include effects of air pollution on the lungs and CO-City, an interactive animation that lets students set certain parameters.  Students can then find out how and why CO levels change in response to their actions.

At the conclusion of this activity ask students to cite evidence that investigations are conducted for many different reasons (relating their reasons to examples from this activity).



Activity 33: Relationship between Carbon Dioxide and Global Climate Change (Activity 4)          

(SI GLEs: 11, 13; SE GLEs: 6, 12, 19, 23, 26, 28; ESS GLEs: 1, 10)

Materials List: 

per teacher - the Union of Concerned Scientists’ publications: Confronting Climate Change in the Gulf Coast – Curriculum Guide, Confronting Climate Change in the Gulf Coast Region: Prospects for Sustaining Our Ecological Heritage Report
per student - pages 21-23 of Confronting Climate Change in the Gulf Coast Report

per group - Climate Change Impacts on Ecosystems Worksheet (Confronting Climate Change in the Gulf Coast-Curriculum Guide p.63-65); per class - Access to recent newspapers and magazines, copies of Ch. 2 and 3 of Confronting Climate Change in the Gulf Coast Report, access to books, magazine articles, and Internet for student research
While developed before the hurricanes of 2005, the Union of Concerned Scientists’ publications: Confronting Climate Change in the Gulf Coast – Curriculum Guide (www.ucsusa.org/assets/documents/global_warming/UCS_gulf__curriculum.pdf) and the report upon which it is based (Confronting Climate Change in the Gulf Coast Region: Prospects for Sustaining Our Ecological Heritage (http://www.ucsusa.org/gulf/gcchallengereport.html), provide resources that are of long-term relevance. The report website also includes links to Louisiana specific materials, and the curriculum guide includes Louisiana-specific supplements.

Introduce the topic of global climate change by assigning relevant text reading materials. 
After discussing the basic concepts, students are to research newspaper and magazine articles to identify current (or recent) topics related to global warming/global climate change. Inform students that they will be summarizing the articles they identify. Include a review of the gisting (view literacy strategy descriptions) strategy as part of the exercise procedures. (Reminder: Gisting instructions are included in this Unit within Activity 3)

The article summaries should include the following:

· The bibliographical information ( article title, author, publication title, date of publication, and page number[s]) 

· The focus of the article. (What’s the issue? How does it relate to Louisiana?) 

· Does the article present several perspectives, or is there a bias? 

· What interest groups, government agencies, organizations, and/or communities are involved, and what is at stake for each?

· Are new research findings included? If so, how do they alter previous knowledge of the issue? 

Have students record their summaries within their notebooks and present their summaries to their classmates in the form of round-table discussions.  Recent articles on global climate change can generally be accessed from newspaper and magazine archives and via web pages by doing a keyword search for “global warming” or “global climate change.” (Website links for Louisiana newspapers can be found at http://www.newslink.org/lanews.html.)

Through text readings and teacher-lead discussion, introduce the concept of greenhouse emissions. Include discussion of the basic processes underlying the greenhouse effect, the relationship of “natural” greenhouse emissions to climate, and issues related to increases in greenhouse emissions as a result of human activities. If computers with internet access are available, have students estimate their personal “carbon footprints” through the use of a climate calculator such as the one found at http://go.ucsusa.org/calculator.html.

Distribute a copy of pages 21-23 of Confronting Climate Change in the Gulf Coast to each student. Ask them to read the material as homework and to answer the discussion questions. (Questions are listed in the Teaching Strategies section of the Confronting Climate Change in the Gulf Coast-Curriculum Guide - Activity 6.)

Assign students to small, cooperative groups. Ask the student groups to imagine that they are wildlife managers in charge of protecting a species from negative consequences of climate changes in the Gulf. Distribute copies of “Worksheet: Climate Change Impacts on Ecosystems” (pages 63- 66 of Confronting Climate Change in the Gulf Coast- Curriculum Guide) to each group; assign each group a single species or local ecosystem to research. Ask each group to answer the problems and to create a technology-enhanced presentation that incorporates a verbal component and visuals (such as photos, videos, and/ or graphic organizers such as those available through programs such as Inspiration(). Remind students that while their report is to be creative, accuracy is most important.

After each group has presented, conduct a question-and-answer session to insure that the assigned problems have been accurately and completely reported.

Note: Chapters 2 and 3 of the Confronting Climate Change in the Gulf Coast Report and the websites listed at the end of this unit should be included in research resources available for student use.

Unit 4 Concept 2:  Saving the Environment

GLEs

*Bolded GLEs must be assessed in this unit

	SE 22
	Analyze the risk-benefit ratio for selected environmental situations (SE-H-C4) (Analysis)

	SE 25
	Discuss how education and collaboration can affect the prevention and control of a selected pollutant (SE-H-D2) (SE-H-D3) (Analysis)

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

	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)

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

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

	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)


	Purpose/Guiding Questions:

· students identify and locate potential sources of hazardous waste in their community, parish, or state.

· students discuss how common household products may become hazardous waste and propose local hazardous waste management education measures.

· students analyze the effect of common social, economic, technological, and political considerations on environmental policy.
	Key Concepts/Vocabulary:

· risk-benefit ratio, hazardous substance, corrosive, toxic, ignitable, reactive 

	Assessment Ideas:

· Test
Activity-Specific Assessments:

· Activity 34
	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: 34, 35 (A or B or C)

**Optional Activities: none
Activity 34:  Hazardous Wastes (CC Activity 5)

(SI GLEs:  5, 7; SE GLEs: 20, 21, 22, 25, 26) 

(Assessment of this activity also includes SI GLEs: 14 and 16.) 

Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Defining Hazardous Waste Materials, EPA Waste-Where Does It Come From? Where Does It Go?, EPA Making Decisions About Hazardous Waste Cleanup

per class - map of the community, assorted markers

per student - Analysis of Alternatives for Cleaning Up Flowing Railroad Site; Fact Flash  handout 1, vocabulary cards; per group - Character Background information Fact Flash handouts 2 and 4

Download and print a copy of the EPA Super Fund for Students and Teachers: Defining Hazardous Waste Materials (www.epa.gov/superfund/students/clas_act/haz-ed/def_hazw.htm). Use the Background and Procedure sections in introducing the concept of hazardous waste to the class. Begin the exercise by asking students to define hazardous substance and inviting them to share their answers with the class. After discussing the definition, discuss the characteristics of hazardous substances with them. Students should prepare vocabulary cards (view literacy strategy descriptions) for the terms discussed (hazardous substance, corrosive, toxic, ignitable, and reactive). Ask students to list and discuss some types of hazardous substances found in their homes and community. Then, distribute copies of the Fact Flash 1: Hazardous Substances and Hazardous Waste for students to read, possibly as homework. Record the exercise questions (Procedure Step 6) on the board. Assign students to small groups. Explain that they will have about 20 minutes to discuss the problems within their groups and will then participate in a class-wide discussion. After the discussion period, have students share their concerns and opinions with the class.  

Following this discussion, students are to complete EPA Super Fund for Students and Teachers: “Waste: Where Does It Come From? Where Does It Go?”  exercises. (www.epa.gov/superfund/students/clas_act/haz-ed/act01.htm ). Hang a large map of the local community (or state) on the classroom wall. As they complete the exercise, students will discuss and indicate locations of local landfills, recycling centers, incinerators, and hazardous waste facilities on the map. Utilize the exercise background and procedures in providing prompts and in guiding the class through this exercise.
As an authentic assessment of the hazardous waste exercises, students are to complete EPA Super Fund for Students and Teachers: Making Decisions about Hazardous Waste Cleanup, www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm.  In this exercise, the students assume roles and act out a situation that illustrates the process of decision making during clean-up of a Superfund site. Explain to students that they will be participating in a role-playing exercise in which they will assume they live in the hypothetical area of a Superfund site. They will participate in a community meeting held to discuss views about the site clean-up options under construction. Divide the class into nine teams. Assign one team to represent each of the “players” in the scenario. Distribute copies of the Analysis of Alternatives for Cleaning Up Flowing Railroad Site to each student. Fact Flashes 2 and 4 (background info) and the Character Background should be distributed to each group. (Both are available via links on the website.) Tell students that each team is to research its role, choose a group member to be the actor in the class presentation, and participate in an analysis of the decision-making process. Utilize the exercise background and procedures in guiding the class through this exercise.

Activity 35:    Government and the Environment (CC Activity 6)

(SI GLE: 7; SE GLEs: 21, 22, 23, 25, 26) 

A: Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Federal and State Laws on Hazardous Waste  

per student - EPA Student Handout, Federal and State Laws on Hazardous Waste, Fact Flash 2 (see Activity 5)
Download and print EPA Super Fund for Students and Teachers: Federal and State Laws on Hazardous Waste, www.epa.gov/superfund/students/clas_act/haz-ed/act12.htm. In this simulation exercise, students become familiar with how legislation on hazardous waste is develope
d, enacted, implemented, and enforced. Students also gain an understanding of how hazardous waste clean-up laws are enacted and intended to function by creating a statute and set of regulations that parallel the issues covered by the Superfund. 

Distribute the EPA Student Handout, Federal and State Laws on Hazardous Waste to each student. Assign students to read this document and to review Fact Flash 2 (previously distributed in Activity 5). Assign them to record answers to the Student Handout questions in their science learning logs (view literacy strategy descriptions). Briefly review the concerns raised in the handout and the questions that students must answer when they are devising their program. Divide the class into small, collaborative groups. 

Utilize the simulation exercise background and procedures in guiding the class through this activity. Remind students that each group member should express his/her opinion on the issues and that if the group can not reach a consensus on an answer, they should move on, considering the next problem(s) in terms of alternative positions suggested by group members. During the last 10 minutes of the period, each group outlines the program it has decided upon, lists the features of the program, and records the consensus response to each question. On the following day, conduct a round-table discussion. Be sure that each group discusses its program and states (and defends) its position on the issues. Discussion of how education and collaboration can affect the prevention and control of hazardous materials should also be included in the activity summation. 

B: If Project WILD( materials are available, Know Your Legislation: What’s in It for Wildlife? provides a similar activity with a wildlife focus. 
C: Project Learning Tree lesson, There Ought to be a Law, provides students an opportunity to select the environmental issue under consideration.
Sample Assessments

General Guidelines

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, and 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

· Student groups will set up information booths at school or during a community celebration of Earth Day. They can collect and distribute the information previously gathered about an environmental issue or results of a monitoring study.

· The students will work in small groups to prepare a display/model and to make a presentation on their pollution research. Rubrics should be used to evaluate each group’s report.

· The students should compose essays that relate the impact that personal choices have upon environmental quality and make recommendations for solutions for the future.

Resources

· Environmental Health Related Issues

www.cotf.edu/ete/modules


www.epa.gov/superfund/students/clas_act/haz-ed/hazindex.htm
www.enviroliteracy.org/article/php/363.html
www.epa.gov/iaq/index.htm 

http://134.67.99.109/wme/myWindow.asp?xl=90.177489&yb=29.966521&xr=-90.12909&yt=30.00282
www.healthywater.org
www.lpb.org/education/classroom/ntti/lessons/12smoke.html
· Global Change and Louisiana

Louisiana Public Square’s Climate Change and Louisiana: The Heat Is On
http://www.lpb.org/programs/LApublicsquare/topic.cfm?MonthofEvent=03&YearofEvent=2007 

Comprehensive look at global warming issues as they relate to Louisiana

Louisiana Sea Grant’s Climate Change: What Will It Mean For Louisiana’s Coastal Fisheries? http://www.seagrantfish.lsu.edu/pdfs/coast&sea/ClimateChange.pdf 

Global warming history and its effects on Louisiana ecosystems

http://gcrio.custhelp.com/cgi-bin/gcrio.cfg/php/enduser/home.php 

www.gcrio.org/ask-.doctor-links.html
www.ncdc.noaa.gov/oa/climate/globalwarming.html
http://www.pathfinderscience.org 

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.).
Unit 4 Concept 1:  Environmental Concerns

GLEs

*Bolded GLEs must be assessed in this unit

	SE 12
	Give examples and describe the effect of pollutants on selected populations.     (SE-H- A11) (Comprehension)

	SE 19
	Determine the interrelationships of clean water, land, and air to the success of organisms in a given population (SE-H-C1) (Knowledge)

	SE 22
	Analyze the risk-benefit ratio for selected environmental situations (SE-H-C4) (Knowledge)

	SE 25
	Discuss how education and collaboration can affect the prevention and control of a selected pollutant (SE-H-D2) (SE-H-D3) (Analysis)

	SE 28
	Discuss the reduction of combustible engines needed to significantly decrease CO2 in the troposphere (SE-H-D6)  (Evaluation)

	SE 6
	Analyze the consequences of changes in selected divisions of the biosphere (e.g., ozone depletion, global warming, acid rain) (SE-H-A5) (SE-H-A7) (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 20
	Relate environmental quality to quality of life (SE-H-C2) (Analysis)

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

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

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

	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)

	SI 12
	Cite evidence that scientific investigations are conducted for many different reasons (SI-H-B2) (Comprehension)

	SI 15
	Analyze the conclusion from an investigation by using data to determine its validity (SI-H-B4) (Analysis)

	ESS 21
	Use fossil records to explain changes in concentration of atmospheric oxygen over time (ESS-H-C4) (Application)


	Purpose/Guiding Questions:

· students identify each activity as observation, description, literature survey, classification, or experimentation.

· students analyze the risk-benefit ratio for selected environmental situations.

· students analyze the effect of common social, economic, technological and political considerations on environmental policy.

· students identify major sources of water pollution in Louisiana and make inferences about the potential effects of these pollutants on local wildlife and the hydrosphere.

· students conduct water quality monitoring tests and relate local water quality to environmental accountability and sustainability.

· students analyze the consequences of changes in atmospheric and ground level ozone on a given population.

· students discuss relationships between: CO2 levels and global warming, global temperature and atmospheric greenhouse gases, auto emissions and air pollution, and auto emissions and global climate changes.

· students determine ways to prevent or reduce wastes and relate waste reduction to conservation of natural resources.
	Key Concepts/Vocabulary:

· Global Warming, Greenhouse Gases, greenhouse emissions
· Paleobotanists
· superfund site 
· water shed, aquifer
· probability, perception, risk
· pollution, point-source pollution, nonpoint-source pollution, eutrophication, and thermal pollution
· air quality, to particle (particulate) pollution, ozone, VOC (volatile organic compounds), NOx (nitrogen oxides), temperature inversions, smog, AQI, carbon monoxide

	Assessment Ideas:

· Test
Activity-Specific Assessments:

· Activities 31, 32
	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: 30 (A or B), 31, 32

**Optional Activities: none

Activity 30: Introduction to Risk (CC Activity 1)
(SI GLEs 5, 7, 9; SE GLEs 12, 20, 21, 22, 26, 27)
A: Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Risk Concepts, How Risky Is It? teacher materials, Risk Perception Anticipation Guide BLM, Risk Perception Anticipation Guide Answer Sheet BLM, EnviroTacklebox™ video, At Your Own Risk
per student - science learning log, vocabulary cards, Risk Perception Anticipation Guide BLM, and Risks and Benefits- student worksheet 

per group - How Risky Is It? student worksheet, flip chart paper, assorted markers, a penny, a piece of paper, a pencil 
Environmental risk refers to the probability that the environment will be harmed by a particular situation or technology. Before discussing environmental risk, ensure that students understand the concept of probability by assigning them appropriate teacher-selected reading materials and engaging them in an introductory probability exercise such as the EPA Super Fund for Students and Teachers: Risk Concepts 

http://www.epa.gov/superfund/students/clas_act/haz-ed/rskcncpt.htm (Procedure 6 steps 1-6).  (In this exercise, students investigate the meaning of risk in terms of a simple exercise in probability. They explore the idea that not all risks have the same consequences and are not likely to occur at the same rate. The exercise helps students to evaluate the impact of risk on the basis of probabilities, benefits, and their perceptions.) 

After class discussion of their answers, distribute copies of the Risk Perception Anticipation Guide BLM on which the students will rank perceived risk associated with everyday events. An anticipation guide (view literacy strategy descriptions) helps instill interest in material prior to its presentation and prompts students to become active seekers of important information and ideas. After distributing the anticipation guide to each student

8. Review the definition of perception with the class. 

9. Explain that they are to complete the “Before” section of the anticipation guide   before engaging in reading, research, or discussion.

10.  Instruct students to read each of the risk activities/situations and to rank these, with the situation they perceive as presenting the greatest risk ranked 1 and proceeding through the list with the least risky ranked as 10. (Response options of anticipation guides are frequently “true/false” or “agree/disagree”. However, the ranking modification works best with this exercise.) 

11. After students have initially ranked the situations, have them share their responses with a partner or within a small group. This is a critical step because it allows alternative points of view to be expressed and activates relevant prior knowledge.

Ask for volunteers to share their responses with the class but do not give away the correct rankings. The more eager the students are to find out whether their anticipations are verifiable, the better.

(Refer to the Risk Perception Anticipation Guide-Answer sheet BLM.) 

12. Tell students they will view the probability portion of the LPB EnviroTacklebox™ video, At Your Own Risk (available through LPB Cyberchannel; some school libraries and teachers have personal copies of this video, as well) and will read the assigned text material. If the video is not available, refer students to print or Internet resources such as The National Safety Council’s “The odds of dying from” (http://www.nsc.org/research/odds.aspx  ) or Dom Nozzi’s Listing of Comparative Risks (www.afn.org/~savanna/risk.htm).

13. After viewing the video and reading the text material, students are to determine whether their initial responses are supported by the material presented. If supported, their after-reading /viewing ranking will differ from their “Before” ranking. In either case, they should record a brief explanation for their “After” answers, preferably in the form of numerical probabilities.  

14. Finally, ask for volunteers to share their responses and their explanations. During sharing, misconceptions about risk probabilities should be clarified.

As follow-up, assign the Risks and Benefits- Student Worksheet as homework (http://www.epa.gov/superfund/students/clas_act/haz-ed/riskwsht.htm). This exercise is “procedure 7” of the Super Fund for Students and Teachers: Risk Concepts utilized above. After downloading and copying the worksheet, distribute one copy to each student. Students should record their worksheet answers in their science learning logs (view literacy strategy descriptions).  Remind students to complete topic-related vocabulary cards (view literacy strategy descriptions) including risk, perception, and probability. 
As a concluding activity (and assessment), students are to complete the EnviroTacklebox™ “Lesson 2 Activity: How Risky Is It?” (Teacher instructions are available via 

http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module1/trsklsn2.htm 

and the student worksheet is available at

http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module1/trskls2f.htm. 

B:  After using the literacy strategy, students will be given an opportunity to look at physical recreation and sports activities to determine how risky an activity is and what teenagers can do to prevent injury to themselves, their teammates, or opponents. (If Project Learning Tree( module Exploring Environmental Issues: Focus on Risk, is available, Activity 2 –Part C, Environmental Risks and Special Topics-Taking Action: Reducing Risk in Your School or Community are comparable but more sophisticated exercises.)
Activity 31:  Water Quality (CC Activity 2)

(SI GLEs: 6, 7, 10, 15: SE GLEs: 12, 15, 19, 26)

Materials List: 

per student - science learning log, vocabulary cards;

per class - water quality test kits/meters (such as O2, CO2, pH), sampling tools such as nets and collection jars, disposable gloves, safety goggles, lab aprons, hand soap, paper towels  

Note:  Identify potential pollutants and safety issues before taking students to collection sites or having them test water samples. Provide students with basic water quality monitoring mechanisms and procedures (and have them identify and discuss safety measures) before they participate in the water quality monitoring activities. Hands should be washed prior to and after testing. Instruct students in appropriate disposal of the water samples and of used gloves. 
This activity will take several days to complete. If it is possible to participate in local water quality monitoring programs, this activity should be an on-going project. Contact the local Cooperative Extension Service office about local programs. In addition, a list of volunteer monitoring programs is available at EPA Monitoring and Assessing Water Quality http://yosemite.epa.gov/water/volmon.nsf/vst?openview&startkey=Louisiana&expandview. 

Introduce the topic of water quality by assigning text reading materials relevant to water pollution and water quality monitoring.  Remind students to complete vocabulary cards (view literacy strategy descriptions) for topic-related terms including pollution, point-source pollution, nonpoint-source pollution, eutrophication, and thermal pollution. To ensure accuracy in card construction as well as in content, invite student volunteers to recreate their cards on the board, as a computer graphic, or as an overhead transparency. Students should also be given time to review the cards with a partner in preparation for quizzes and other class activities.

Instruct students to identify major sources of aquatic pollution in Louisiana and to make inferences about the potential effects of a variety of aquatic pollutants on local wildlife and the hydrosphere within their science learning logs (view literacy strategy descriptions). Local/state information can be accessed from the following: 

· EPA Water- Louisiana includes links to a variety of water quality-related resources  www.epa.gov/water/states/la.html
· Louisiana DEQ-Water Quality  Educational Resources http://www.deq.louisiana.gov/portal/Default.aspx?tabid=2470
· Louisiana Adopt Your Watershed  http://yosemite.epa.gov/water/adopt.nsf/by+state?SearchView&Query=Louisiana
Next, provide students with basic water quality monitoring mechanisms and procedures and have them identify and discuss safety measures before they participate in water quality monitoring activities. Healthy Water Healthy People(: Water Quality Education Guide, www.healthywater.org/resourcesED.html#qmonitoring, and most textbook resources provide instruction on both water quality tests/techniques and on the use of biological indicators (such as macro-organisms) in determining water quality. Test kits are available through science supply catalogs.

After each data collection experience, students should share their findings with the class and, based upon their collected observations, offer inferences relating local water quality to both environmental accountability and sustainability issues.

Depending upon the available resources, water quality monitoring can be accomplished by

· Taking a short field trip to a local stream or body of water and collecting water samples or by having students bring in samples of water from local bodies of water and conducting water quality tests on the samples. If available, calculators and calculator-based (laboratory probes could be used to integrate technology for water quality tests.

· Having students participate in watershed monitoring projects. The projects have students collect and organize environmental data, analyze the data, and communicate their findings. Some groups have students present their work during symposia on area water quality. 

· The exercise, Water Fit For a Bug: Macroinvertebrate Sampling for Evaluating Water Quality, developed by the Louisiana Department of Environmental Quality, can be completed within 2-3 hours.  It can be completed outdoors or indoors with pre-collection of water samples by the teacher.

http://www.deq.louisiana.gov/portal/Portals/0/planning/WATERBUG.DOC  

· Using water quality monitoring activities available from text resources, biological supply houses, and Healthy Water Healthy People(: Water Quality Education Guide, Project WET(, or Field Trip in a Box: Focusing on Science Process Skills through a Real World Simulation (LA Tech University CATALYST Program).

At the conclusion of their water testing program, have students share their findings and state conclusions they have reached relating local water quality to environmental accountability and sustainability. This could be accomplished through participation in a symposium during a school “Science Night”, during a PTA meeting, or via presentations to a local environmental organization or to other science classes.

Additional Water Quality resources include the following:

· DVD and VHS copies of the popular 1/2 hour television program, about storm water run- off and watersheds -- After the Storm (Feb.,2004) -- co-produced by EPA and The Weather Channel( are available at no charge. Brochures, fact sheets, and “what you can do” recommendations are also available: http://www.epa.gov/weatherchannel  

· Louisiana Adopt Your Watershed list can be found at 


http://yosemite.epa.gov/water/adopt.nsf/by+state?SearchView&Query=Louisiana 


Some of the groups also have a speakers bureau and/or educational programs.

Activity 32:  Air Quality  (CC Activity 3)

(SI GLEs: 5, 6, 9, 12, 15; SE GLEs: 6, 12, 19, 20, 21, 25, 26, 27, 28; ESS GLE 21) 
 (Assessment of this activity also includes SI GLE 4. )
Materials List: 

per teacher/class - EPA Air Pollution: “What do you Know?” lesson, large copy of the Air Quality Index, Real-time data materials

per pair of students - EPA AIR NOW: Quality of Air Means Quality of Life” fact sheets

per student - vocabulary cards

Introduce the topic of air quality by assigning students appropriate teacher-selected text materials and engaging them in a discussion of questions about what they know and what they want to know about air pollution. (The EPA Air Pollution: What’s the Solution? project’s “What do you Know?” lesson lists numerous appropriate question prompts at http://www.k12science.org/curriculum/airproj/genknow.html). Familiarize students with the Air Quality Index (AQI) and distinguish among the five major air pollutants regulated by the Clean Air Act: ground-level ozone, particle pollution (also known as particulate matter), carbon monoxide, sulfur dioxide, and nitrogen dioxide. 

Provide individual copies or post a large copy of the Air Quality Index and discuss its use (available in most texts and at http://airnow.gov/index.cfm?action=static.aqi).

Engage students in discussions comparing and contrasting air quality in different locations (utilize Louisiana locations, if possible) or differences noted in one location at different times of day or in different seasons. Have them speculate causes for differences noted. If possible, provide students with real-time images or data instead of information/images from the textbook alone. Real-time data engages students, and also brings a “real” and relevant connection to the content. Real-time data can be obtained   and forecasts can be accessed from several sources including by following the links on http://airnow.gov/index.cfm?action=static.background. When using any form of technology, especially the Internet and Real-Time Data, it is essential to have a back-up plan in case of technology failures. 

Using student input as a guide to their need, select, download, and print copies of the EPA AIR NOW: Quality of Air Means Quality of Life” fact sheets found at http://airnow.gov/index.cfm?action=jump.jump_youcando. Assign each pair or small group of students one air quality “tip” sheet. Tell them that they will be summarizing a fact sheet and using it to create a public service announcement to educate the general public about their assigned “tip.” As students unskilled in summarizing tend to say too much or too little in their summaries, take this opportunity to introduce them to a technique of extracting essential ideas or “gisting.”  GISTing (view literacy strategy descriptions) is an excellent strategy for helping students paraphrase and summarize essential information. Select one of the fact sheets and model the GISTing strategy with the class prior to placing them in groups. Refer to the attached sample gist of a paragraph from the “Don’t Top off Your Gas Tank!” fact sheet.

It’s best to start the summarizing process with relatively short paragraphs that are easily understood. Then, establish a limited number of spaces to represent the total number of words in the gist, say fifteen or so. Students then read the first sentence of the paragraph and, using only the spaces allowed, write a statement in those spaces capturing the essential information of the sentence. Have the students then read the second sentence of the paragraph and, using the information from the first and second sentences, rewrite their gist statement by combining information from the first sentence with information from the second. Again, the students’ revised gist statement should be no more than the allotted number of spaces. This process continues with the remaining sentences of the paragraph. As students read each succeeding sentence, they should rework their gist statement by accommodating any new information, while not using any more than the allotted number of spaces. Finally, students should share their gists for comment and critique. (Here, in the form of their public service announcements.)  Remind the class that the announcement is to be accurate; they should incorporate the entire fact sheet and be concise. After reading the assigned fact sheet and preparing their announcement, each group will present to the class.

Sample: Writing a Gist with Maximum of 15 spaces (words)

Paragraph from: Quality of Air Means Quality of Life fact sheet, “Don’t Top off Your Gas Tank!”

“Topping-off the gas tank can result in your paying for gasoline that is fed back into the station's tanks because your gas tank is full. The gas nozzle automatically clicks off when your gas tank is full. In areas of ozone non-attainment, gas station pumps are equipped with vapor recovery systems that feed back gas vapors into their tanks to prevent vapors from escaping into the air and contributing to air pollution. Any additional gas you try to pump into your tank may be drawn into the vapor line and fed back into the station’s storage tanks.”  

Gist statements for the sample paragraph
	Sentence 1: Topping off can result in paying for gas fed back into station’s tanks. 

Sentences 1 and 2: Stop pumping when nozzle clicks off to prevent gas being fed back to station’s tank.

Sentences 1-3: Topping off feeds gas vapor back to station’s tank and into the air. 

Gist of the paragraph: Topping off contributes to gas feed-back into station’s tank and to air pollution.

After several gisting activities using this approach, guide students in constructing summaries without having to gist each sentence of a paragraph. It is more important that students recognize that the gisting process is a mental one and not necessarily a written one. Eventually, it will be possible for students to prepare overall gists for sections of text by combining essential information from summary statements made from several paragraphs. 




As air quality vocabulary terms are introduced, have students complete vocabulary cards (view literacy strategy descriptions). Terms should include but not be limited to particle (particulate) pollution, ozone, VOC (volatile organic compounds), NOx (nitrogen oxides), temperature inversions, smog, AQI, carbon monoxide. Provide students with an opportunity to review, discuss, and modify the cards, as well.

Additional air pollution resources, including indoor air quality activities, are available through the EPA and the Environmental Literacy Council. The AIRNow: Air Quality Movie Link (http://airnow.gov/index.cfm?action=movie.main) provides flash animations and on-line movies related to ozone and particulate air pollution. If class computer access is available, Air Info Now (www.airinfonow.com/html/activities.html) offers on-line games, experiments and “Actions You Can Take to Reduce Air Pollution”. These include effects of air pollution on the lungs and CO-City, an interactive animation that lets students set certain parameters.  Students can then find out how and why CO levels change in response to their actions.

At the conclusion of this activity ask students to cite evidence that investigations are conducted for many different reasons (relating their reasons to examples from this activity).



Activity 33: Relationship between Carbon Dioxide and Global Climate Change (Activity 4)          

(SI GLEs: 11, 13; SE GLEs: 6, 12, 19, 23, 26, 28; ESS GLEs: 1, 10)

Materials List: 

per teacher - the Union of Concerned Scientists’ publications: Confronting Climate Change in the Gulf Coast – Curriculum Guide, Confronting Climate Change in the Gulf Coast Region: Prospects for Sustaining Our Ecological Heritage Report
per student - pages 21-23 of Confronting Climate Change in the Gulf Coast Report

per group - Climate Change Impacts on Ecosystems Worksheet (Confronting Climate Change in the Gulf Coast-Curriculum Guide p.63-65); per class - Access to recent newspapers and magazines, copies of Ch. 2 and 3 of Confronting Climate Change in the Gulf Coast Report, access to books, magazine articles, and Internet for student research
While developed before the hurricanes of 2005, the Union of Concerned Scientists’ publications: Confronting Climate Change in the Gulf Coast – Curriculum Guide (www.ucsusa.org/assets/documents/global_warming/UCS_gulf__curriculum.pdf) and the report upon which it is based (Confronting Climate Change in the Gulf Coast Region: Prospects for Sustaining Our Ecological Heritage (http://www.ucsusa.org/gulf/gcchallengereport.html), provide resources that are of long-term relevance. The report website also includes links to Louisiana specific materials, and the curriculum guide includes Louisiana-specific supplements.

Introduce the topic of global climate change by assigning relevant text reading materials. 
After discussing the basic concepts, students are to research newspaper and magazine articles to identify current (or recent) topics related to global warming/global climate change. Inform students that they will be summarizing the articles they identify. Include a review of the gisting (view literacy strategy descriptions) strategy as part of the exercise procedures. (Reminder: Gisting instructions are included in this Unit within Activity 3)

The article summaries should include the following:

· The bibliographical information ( article title, author, publication title, date of publication, and page number[s]) 

· The focus of the article. (What’s the issue? How does it relate to Louisiana?) 

· Does the article present several perspectives, or is there a bias? 

· What interest groups, government agencies, organizations, and/or communities are involved, and what is at stake for each?

· Are new research findings included? If so, how do they alter previous knowledge of the issue? 

Have students record their summaries within their notebooks and present their summaries to their classmates in the form of round-table discussions.  Recent articles on global climate change can generally be accessed from newspaper and magazine archives and via web pages by doing a keyword search for “global warming” or “global climate change.” (Website links for Louisiana newspapers can be found at http://www.newslink.org/lanews.html.)

Through text readings and teacher-lead discussion, introduce the concept of greenhouse emissions. Include discussion of the basic processes underlying the greenhouse effect, the relationship of “natural” greenhouse emissions to climate, and issues related to increases in greenhouse emissions as a result of human activities. If computers with internet access are available, have students estimate their personal “carbon footprints” through the use of a climate calculator such as the one found at http://go.ucsusa.org/calculator.html.

Distribute a copy of pages 21-23 of Confronting Climate Change in the Gulf Coast to each student. Ask them to read the material as homework and to answer the discussion questions. (Questions are listed in the Teaching Strategies section of the Confronting Climate Change in the Gulf Coast-Curriculum Guide - Activity 6.)

Assign students to small, cooperative groups. Ask the student groups to imagine that they are wildlife managers in charge of protecting a species from negative consequences of climate changes in the Gulf. Distribute copies of “Worksheet: Climate Change Impacts on Ecosystems” (pages 63- 66 of Confronting Climate Change in the Gulf Coast- Curriculum Guide) to each group; assign each group a single species or local ecosystem to research. Ask each group to answer the problems and to create a technology-enhanced presentation that incorporates a verbal component and visuals (such as photos, videos, and/ or graphic organizers such as those available through programs such as Inspiration(). Remind students that while their report is to be creative, accuracy is most important.

After each group has presented, conduct a question-and-answer session to insure that the assigned problems have been accurately and completely reported.

Note: Chapters 2 and 3 of the Confronting Climate Change in the Gulf Coast Report and the websites listed at the end of this unit should be included in research resources available for student use.

Unit 4 Concept 2:  Saving the Environment

GLEs

*Bolded GLEs must be assessed in this unit

	SE 22
	Analyze the risk-benefit ratio for selected environmental situations (SE-H-C4) (Analysis)

	SE 25
	Discuss how education and collaboration can affect the prevention and control of a selected pollutant (SE-H-D2) (SE-H-D3) (Analysis)

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

	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)

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

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

	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)


	Purpose/Guiding Questions:

· students identify and locate potential sources of hazardous waste in their community, parish, or state.

· students discuss how common household products may become hazardous waste and propose local hazardous waste management education measures.

· students analyze the effect of common social, economic, technological, and political considerations on environmental policy.
	Key Concepts/Vocabulary:

· risk-benefit ratio, hazardous substance, corrosive, toxic, ignitable, reactive 

	Assessment Ideas:

· Test
Activity-Specific Assessments:

· Activity 34
	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: 34, 35 (A or B or C)

**Optional Activities: none
Activity 34:  Hazardous Wastes (CC Activity 5)

(SI GLEs:  5, 7; SE GLEs: 20, 21, 22, 25, 26) 

(Assessment of this activity also includes SI GLEs: 14 and 16.) 

Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Defining Hazardous Waste Materials, EPA Waste-Where Does It Come From? Where Does It Go?, EPA Making Decisions About Hazardous Waste Cleanup

per class - map of the community, assorted markers

per student - Analysis of Alternatives for Cleaning Up Flowing Railroad Site; Fact Flash  handout 1, vocabulary cards; per group - Character Background information Fact Flash handouts 2 and 4

Download and print a copy of the EPA Super Fund for Students and Teachers: Defining Hazardous Waste Materials (www.epa.gov/superfund/students/clas_act/haz-ed/def_hazw.htm). Use the Background and Procedure sections in introducing the concept of hazardous waste to the class. Begin the exercise by asking students to define hazardous substance and inviting them to share their answers with the class. After discussing the definition, discuss the characteristics of hazardous substances with them. Students should prepare vocabulary cards (view literacy strategy descriptions) for the terms discussed (hazardous substance, corrosive, toxic, ignitable, and reactive). Ask students to list and discuss some types of hazardous substances found in their homes and community. Then, distribute copies of the Fact Flash 1: Hazardous Substances and Hazardous Waste for students to read, possibly as homework. Record the exercise questions (Procedure Step 6) on the board. Assign students to small groups. Explain that they will have about 20 minutes to discuss the problems within their groups and will then participate in a class-wide discussion. After the discussion period, have students share their concerns and opinions with the class.  

Following this discussion, students are to complete EPA Super Fund for Students and Teachers: “Waste: Where Does It Come From? Where Does It Go?”  exercises. (www.epa.gov/superfund/students/clas_act/haz-ed/act01.htm ). Hang a large map of the local community (or state) on the classroom wall. As they complete the exercise, students will discuss and indicate locations of local landfills, recycling centers, incinerators, and hazardous waste facilities on the map. Utilize the exercise background and procedures in providing prompts and in guiding the class through this exercise.
As an authentic assessment of the hazardous waste exercises, students are to complete EPA Super Fund for Students and Teachers: Making Decisions about Hazardous Waste Cleanup, www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm.  In this exercise, the students assume roles and act out a situation that illustrates the process of decision making during clean-up of a Superfund site. Explain to students that they will be participating in a role-playing exercise in which they will assume they live in the hypothetical area of a Superfund site. They will participate in a community meeting held to discuss views about the site clean-up options under construction. Divide the class into nine teams. Assign one team to represent each of the “players” in the scenario. Distribute copies of the Analysis of Alternatives for Cleaning Up Flowing Railroad Site to each student. Fact Flashes 2 and 4 (background info) and the Character Background should be distributed to each group. (Both are available via links on the website.) Tell students that each team is to research its role, choose a group member to be the actor in the class presentation, and participate in an analysis of the decision-making process. Utilize the exercise background and procedures in guiding the class through this exercise.

Activity 35:    Government and the Environment (CC Activity 6)

(SI GLE: 7; SE GLEs: 21, 22, 23, 25, 26) 

A: Materials List: 

per teacher - EPA Super Fund for Students and Teachers: Federal and State Laws on Hazardous Waste  

per student - EPA Student Handout, Federal and State Laws on Hazardous Waste, Fact Flash 2 (see Activity 5)
Download and print EPA Super Fund for Students and Teachers: Federal and State Laws on Hazardous Waste, www.epa.gov/superfund/students/clas_act/haz-ed/act12.htm. In this simulation exercise, students become familiar with how legislation on hazardous waste is develope
d, enacted, implemented, and enforced. Students also gain an understanding of how hazardous waste clean-up laws are enacted and intended to function by creating a statute and set of regulations that parallel the issues covered by the Superfund. 

Distribute the EPA Student Handout, Federal and State Laws on Hazardous Waste to each student. Assign students to read this document and to review Fact Flash 2 (previously distributed in Activity 5). Assign them to record answers to the Student Handout questions in their science learning logs (view literacy strategy descriptions). Briefly review the concerns raised in the handout and the questions that students must answer when they are devising their program. Divide the class into small, collaborative groups. 

Utilize the simulation exercise background and procedures in guiding the class through this activity. Remind students that each group member should express his/her opinion on the issues and that if the group can not reach a consensus on an answer, they should move on, considering the next problem(s) in terms of alternative positions suggested by group members. During the last 10 minutes of the period, each group outlines the program it has decided upon, lists the features of the program, and records the consensus response to each question. On the following day, conduct a round-table discussion. Be sure that each group discusses its program and states (and defends) its position on the issues. Discussion of how education and collaboration can affect the prevention and control of hazardous materials should also be included in the activity summation. 

B: If Project WILD( materials are available, Know Your Legislation: What’s in It for Wildlife? provides a similar activity with a wildlife focus. 
C: Project Learning Tree lesson, There Ought to be a Law, provides students an opportunity to select the environmental issue under consideration.
Sample Assessments

General Guidelines

Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, and 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

· Student groups will set up information booths at school or during a community celebration of Earth Day. They can collect and distribute the information previously gathered about an environmental issue or results of a monitoring study.

· The students will work in small groups to prepare a display/model and to make a presentation on their pollution research. Rubrics should be used to evaluate each group’s report.

· The students should compose essays that relate the impact that personal choices have upon environmental quality and make recommendations for solutions for the future.

Resources

· Environmental Health Related Issues

www.cotf.edu/ete/modules


www.epa.gov/superfund/students/clas_act/haz-ed/hazindex.htm
www.enviroliteracy.org/article/php/363.html
www.epa.gov/iaq/index.htm 

http://134.67.99.109/wme/myWindow.asp?xl=90.177489&yb=29.966521&xr=-90.12909&yt=30.00282
www.healthywater.org
www.lpb.org/education/classroom/ntti/lessons/12smoke.html
· Global Change and Louisiana

Louisiana Public Square’s Climate Change and Louisiana: The Heat Is On
http://www.lpb.org/programs/LApublicsquare/topic.cfm?MonthofEvent=03&YearofEvent=2007 

Comprehensive look at global warming issues as they relate to Louisiana

Louisiana Sea Grant’s Climate Change: What Will It Mean For Louisiana’s Coastal Fisheries? http://www.seagrantfish.lsu.edu/pdfs/coast&sea/ClimateChange.pdf 

Global warming history and its effects on Louisiana ecosystems

http://gcrio.custhelp.com/cgi-bin/gcrio.cfg/php/enduser/home.php 

www.gcrio.org/ask-.doctor-links.html
www.ncdc.noaa.gov/oa/climate/globalwarming.html
http://www.pathfinderscience.org 

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 


Using an experimental design format, students will create their own ground-level ozone investigation. Using a teacher-developed format or the materials found at: � HYPERLINK "http://www.k12science.org/curriculum/airproj/lessonsenrich1.html" ��www.k12science.org/curriculum/airproj/lessonsenrich1.html� , students will determine if there is ground level ozone present in your area.








Assessment


Students are to participate in a lab practicum in which they analyze water quality of a specific water sample and draw conclusions with regard to environmental quality of the source





Assessment 


Students should cite and research emerging technologies associated with hazardous waste disposal and/or clean up and use the rules of evidence listed in GLE-SI-H-16 to analyze reports or research on these technologies. Students then assume roles and act out a situation that illustrates the process of decision making during cleanup of a Superfund site by completing EPA Super Fund for Students and Teachers: Making Decisions about Hazardous Waste Cleanup, � HYPERLINK "http://www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm" ��www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm�. This exercise serves an authentic assessment of the hazardous waste exercises and should be graded using a rubric. 








Assessment


Students are to participate in a lab practicum in which they analyze water quality of a specific water sample and draw conclusions with regard to environmental quality of the source





Assessment 


Using an experimental design format, students will create their own ground-level ozone investigation. Using a teacher-developed format or the materials found at: � HYPERLINK "http://www.k12science.org/curriculum/airproj/lessonsenrich1.html" ��www.k12science.org/curriculum/airproj/lessonsenrich1.html� , students will determine if there is ground level ozone present in your area.








Assessment 


Students should cite and research emerging technologies associated with hazardous waste disposal and/or clean up and use the rules of evidence listed in GLE-SI-H-16 to analyze reports or research on these technologies. Students then assume roles and act out a situation that illustrates the process of decision making during cleanup of a Superfund site by completing EPA Super Fund for Students and Teachers: Making Decisions about Hazardous Waste Cleanup, � HYPERLINK "http://www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm" ��www.epa.gov/superfund/students/clas_act/haz-ed/act09.htm�. This exercise serves an authentic assessment of the hazardous waste exercises and should be graded using a rubric. 
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