Environmental Science:  Unit 2 Global Ecosystems in Flux

Comprehensive Curriculum

Concept Correlation

Unit 2:  Global Ecosystems in Flux
Time Frame:  Regular Schedule – 10 weeks; Block Schedule – 5 weeks
	Big Picture: (Taken from Unit Description and Student Understanding)
· Abiotic and biotic factors distinguish Earth’s major ecological systems (including Louisiana’s ecological regions/ecosystems).

· There are interactions within these ecosystems and ramifications of change (both natural and human-induced) upon the specific ecosystems and upon biodiversity in general.

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

GLES 

Bloom’s Level
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Date and Method of Assessment
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SE 15
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Reflections



	Concept 1:  Introduction to Ecosystems
11. Can students explain how species in an ecosystem interact and link in complex webs?

12. Can students compare characteristics of the major kingdoms and use taxonomic keys to identify organisms?

13. Can students describe the abiotic and biotic factors that distinguish Earth’s major ecological systems?

14. Can students use the 10% rule and data analysis to discuss the flow of energy through the various trophic levels within a community? 
15. Describe the characteristics of major biomes on Earth and major Louisiana bioregions or ecosystem types?


	*Activity 10:  Introduction to Ecology

GQ 11, 12, 13
	SI 2; SE 1; LS 18, 19
	

	
	*Activity 11:  Energy Flow Efficiency in Ecosystems

GQ 14, 15
	SI 2, 5, 7; SE 3, 8

	

	
	*Activity 12: Major Ecosystem Types 
GQ  15

	SI GLE: 6, 7; SE GLEs: 1, 2, 6
	

	Concept 2:  Succession 

16. Can students examine and discuss the major stages of succession, describing the generalized sequential order of the types of plant species?
	*Activity 13:  Succession

GQ 17
	SI 6; SE 5, 8, 9
	

	Concept 3:  Changes in Ecosystems
17. Can students determine the effects of limiting factors on a population and describe the concept of carrying capacity?

18. Can students cite examples and describe the effect of pollutants on selected populations?
19. Can students identify the factors that affect sustainable development?
	*Activity 14:  To Disturb or Not to Disturb

GQ 18
	SI 5, 6, 8, 11, 13; SE 5, 6, 27
	

	
	*Activity 15:  Effects of Pollutants

GQ 19
	SI 5, 6; SE 12
	

	
	*Activity 16:  Carrying Capacity

GQ 18
	SI 4, 5, 7; SE 4
	

	
	*Activity 17:  Populations, Migrations, and Seasonal Change

GQ 20
	SI 5, 6, 9; SE 8, 9
	

	Concept 4:  Human Effects on Ecosystems
20. Can students analyze the effect of an invasive species on the biodiversity within an ecosystem?

21. Can students describe how accountability toward the environment affects sustainability?

22. Can students identify the factors that cause the inequitable distribution of Earth’s resources? 

23. Can students explain why biodiversity is essential to the survival of organisms?
	*Activity 18:  We Don’t Want You Here

GQ 20, 21
	SI 2; SE 8, 9, 10
	

	
	*Activity 19:  Human Population Studies

GQ 20, 21, 22 
	SI 6, 7; SE 4, 15, 18, 27
	

	
	Activity 20:  Biodiversity

GQ 23
	SI 6; SE 6, 8, 10, 11
	


Unit 2 Concept 1:  Introduction to Ecosystems

GLEs
*Bolded GLEs must be assessed in this unit

	SE 2
	Describe the characteristics of major biomes on Earth (SE-H-A1) (Application)

	SE 3
	Use the 10% rule and data analysis to measure the flow of energy as represented by biomass in a system (SE-H-A2) (Application)

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

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

	LS 18
	Classify organisms from different kingdoms at several taxonomic levels, using a dichotomous key (LS-H-C4) (Application)

	LS 19
	Compare characteristics of the major kingdoms (LS-H-C5) (Analysis)

	
SE 1
	Describe the abiotic and biotic factors that distinguish Earth’s major ecological systems (SE-H-A1) (Comprehension)

	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)

	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)


	Purpose/Guiding Questions:

· Can students explain how species in an ecosystem interact and link in complex webs?

· Can students compare characteristics of the major kingdoms and use taxonomic keys to identify organisms?

· Can students describe the abiotic and biotic factors that distinguish Earth’s major ecological systems?

· Can students use the 10% rule and data analysis to discuss the flow of energy through the various trophic levels within a community?
· Describe the characteristics of major biomes on Earth and major Louisiana bioregions or ecosystem types.
	Key Concepts/Vocabulary:

· Ecology, ecosystems, biomes, communities, populations, biosphere
· food chain, food webs, primary consumers, secondary consumers, tertiary consumers, quaternary consumers, producers, consumers, herbivores, carnivores, omnivores, detritivores, energy pyramid, biomass pyramid, pyramid of numbers
· biotic factors, abiotic factors, altitude, climate
· habitat, niche, competition, predation, mutualism, commensalism, parasitism
· Biological rhythms: circadian, diurnal, nocturnal, hibernation, estivation, ventriculus, proventriculus, predator, prey, range, habitat, and diversity. 

· Terrestrial Biomes: desert, grasslands, tundra, rain forests, deciduous & coniferous forest, Taiga, mountains & icecaps 
· Aquatic Biomes: Marine (intertidal, neritic, oceanic); Freshwater (lakes, ponds, rivers, streams); estuaries, wetlands

	Assessment Ideas:

· Test
· Posters
Activity-Specific Assessments:

· Activities 10, 11

	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: 10, 11, 12
**Optional Activities: None

Activity 10:  Introduction to Ecology (CC Activity 1)

(SI GLE 2; SE GLE 1; LS GLEs 18, 19)
Materials List:  

per student- teacher-created pre-test, index cards, science learning logs

per class- taxonomic keys of trees, insects, fish, etc.

Administer a pre-test to reveal the degree to which it is necessary to review the levels of biological organization and basic ecology concepts. Then, for remediation purposes, assign appropriate teacher-selected reading materials including biology and environmental science text readings and conduct an introductory class discussion. The   discussion of ecological systems (ecosystems) should introduce ecology-related terms (including, but not limited to, ecology, environment, biotic factors, abiotic factors, habitat, niche and each of the levels of biological organization) and a general exploration of the major biomes. 

To develop their knowledge of the key vocabulary, have students create vocabulary cards 

(view literacy strategy descriptions) for the terms. Ask the students to follow your example as you create a sample card. (Refer to the sample included in this activity.) On the board, place a targeted word in the middle of the card, as in the example below. Ask students to provide a definition. It is best if a word can be defined in the students’ own words. Write the definition in the appropriate space. Next, have students list the characteristics or description of the word and write that information in the appropriate space. Then, ask for examples of the term and include one or two of the more accurate ones in the designated area on the card. Finally, create a simple illustration, if possible, of the term in the last area of the card.

Once the sample card is created, ask students to make their own word cards for the other ecology-related terms (listed above) as homework.


[image: image1]
As ecological studies will include the identification and study of various organisms, a review of the general characteristics of each of the six biological kingdoms is in order. Students should participate in the use, and development of taxonomic keys (biology texts and their teacher resources generally have examples). 

Present students with “unknowns” to identify, such as plants on the school grounds or animals in the classroom. To reinforce their taxonomy skills, have students develop science learning log entries (view literacy strategy descriptions) about their “unknowns.” To develop a greater awareness of habitats and/or organisms, have students “adopt” an organism and then, within their science learning logs, record their observations and new understandings and reflections about this organism throughout the year. In addition (within their learning logs), students should discuss the roles of observation, description, and classification in scientific investigations.
Alternate activity: 
After the introduction of the ecology related terms, give students several Louisiana organisms and ask them to draw arrows representing energy flows to what eats each one of them.  They may work in pairs or groups.  Have them explain how they decided where the energy should flow. Then assign each student an animal from the Louisiana Food Web and have them research what they eat, and what eats them.  Have students present their findings to the class. 


Activity 11:  Energy Flow Efficiency in Ecosystems (CC Activity 2)

(SI GLEs: 2, 5, 7; SE GLEs: 3, 8)

Materials List: 

Part A- Vocabulary Cards: one pack per student - 3x5 or 5x7 inch index cards 

Part B- The Living Marsh: One per teacher- instructions/background; one per group - 100 mini-marshmallows, plastic knife; one per student - Marshmallow Energy Flow activity sheet, science learning logs 

Part C- Owl Pellet Dissection Exercise: one per group - owl pellet; one per student - disposable plastic gloves (pair), dissecting needle, FYI: Owl Pellets BLM, Owl Pellet Dissection - Lab Procedures BLM, Owl Pellet Dissection Lab Report BLM, Lab Investigation Analysis Format BLM (see Unit 1 Activities 7 and 9) 

Part D- Owl Pellet Inquiry Exercise: one per group- owl pellet; one per student - disposable plastic gloves (pair), dissecting needle, FYI: Owl Pellets BLM, Owl Pellet Dissection-Lab Procedures BLM, Owl Pellet Inquiry Exercise BLM

Part A: Use appropriate teacher-selected reading materials including Environmental Science text readings to introduce the topic of energy flow through ecosystems.  Assign students to create vocabulary cards(view literacy strategy descriptions) for topic-related terms including but not limited to food (energy) chain, food web, trophic level, autotroph, heterotroph, herbivore, carnivore, omnivore, decomposer/detritivore, calorie, kilocalorie, pyramid of biomass, pyramid of energy, and pyramid of numbers. A review of the instructions for creating vocabulary cards may be necessary (refer to Activity 1). 

As part of the discussion of the vocabulary, introduce the interpretation and development of food (energy) webs and use an energy flow pyramid to illustrate the ten percent rule of energy flow from trophic level to trophic level. (Examples of energy webs and energy-related pyramids are generally available in student texts and their accompanying teacher resources.) Such pyramid displays convey both the relative size of the trophic level (in terms of biomass and number) and the decreasing amount of energy passed on. Students should include an energy pyramid within their science learning logs (view literacy strategy descriptions), adding details as they are discussed in class. 

Part B: To apply their understanding of these concepts, students are to complete The Living Marsh: Exercise 2-Marshmallow Energy Flow Activity (http://www.louisianaschools.net/lde/uploads/2541.pdf).This exercise illustrates energy flow efficiency through a Louisiana marsh ecosystem by having students visualize energy being passed-on between trophic levels within a food web. It also includes background information, instructions, and an activity sheet that calls upon students to express their knowledge in other contexts.   Note: As Marshmallow Energy Flow includes use of a plastic knife and edible items, have students identify and discuss safety guidelines and concerns before conducting the activity.

Alternate Activity:

Following discussion of vocabulary associated with energy flow within ecosystems, interpretation and development of food (energy) webs, have students examine an energy pyramid, biomass pyramid and or pyramid of numbers diagram to show the ten percent rule of energy flow from level to level. Illustrations that show numbers of organisms at each level of the pyramid assist students in understanding that approximately ten percent of the energy contained in one level is transferred up to the next level. A pyramid diagram showing producers (10,000 kcal), primary consumers (1,000 kcal), secondary consumers (100 kcal), tertiary consumers (10 kcal), and quaternary consumers (1 kcal) clearly illustrates this concept. 

 Using information on Louisiana animals, have the students in groups create a food web.  This may be done as a mobile or poster.  Students will find it helpful to share the information that they learned about their assigned animal with other class members as they explore the interrelationships and follow the energy flow through a food web.

Part C:  After completion of the Marshmallow Energy Flow Activity and discussion, have students participate in an investigation of an owl pellet. Owl pellet dissection activities provide opportunities for study, not only of food webs, but also for the study of small mammals and their distribution, food webs, predator/prey relationships, population studies, habitats, use of dichotomous keys, owl behavior patterns, niche, adaptation, and sustainability. Pellet dissection and analysis activities are readily available in lab books and from biological supply companies. Distribute copies of the FYI: Owl Pellets BLM, Owl Pellet Dissection –Lab Procedures BLM, Owl Pellet Dissection Lab Report BLM to each student. They will also each need a copy of the Lab Investigation Analysis Format BLM from Unit 1. Before beginning the dissection, conduct a pre-lab discussion in which students identify and discuss safety guidelines and concerns and complete sections 1-3 of the Lab Analysis Format BLM.  Place students in small heterogeneous groups and review individual and group assignments. After monitoring the dissections and clean-up, guide class discussion of the data, vocabulary, and lab problems. When reviewing the lab materials, emphasize energy flow and its relationship to ecosystem stability. Remind students to complete the lab-related vocabulary cards including the terms ventriculus, proventriculus, predator, prey, range, habitat, and diversity. 

Part D: If owl pellets from a number of differing species or from differing parts of the country are available, have student groups participate in an investigative exercise.  (Individual owl pellets and kits can be purchased from a number of biological supply companies that can provide pellets from both the northwest and southeast US.) Each group will need copies of the FYI: Owl Pellets BLM and Owl Pellet Dissection –Lab Procedures BLM (as in Part C). However, in this exercise, the Owl Pellet Inquiry Lab Report BLM replaces the Owl Pellet Dissection Lab Report BLM. The inquiry lab exercise incorporates more sophisticated questions and calls upon students to utilize higher level reasoning/process skills. They will also each need a copy of the Lab Investigation Analysis Format BLM. Before beginning the dissection, conduct a pre-lab discussion in which students identify and discuss safety guidelines and concerns and complete sections 1-3 of the Lab Analysis Format sheet. Place students in small heterogeneous groups and review individual and group assignments. Assign half the groups pellets from one region (or species) and half with pellets from a second region (or species). After monitoring the dissections and clean-up, guide class discussion of the data, vocabulary, and lab problems. When reviewing the lab materials, emphasize energy flow and its relationship to ecosystem stability.  Remind students to complete the lab-related vocabulary cards. Provide time for students to review construction of the cards and to discuss the definitions.    

If Internet access is available, students can participate in virtual dissection of a variety of pellets, research owl species, and complete investigation analysis at Virtual Owl Pellet, www.kidwings.com/owlpellets/index.htm.

Throughout this activity, students are to discuss (within their learning logs) the various ways in which scientific investigations can be conducted and data gathered other than just experimentation.

Activity 12: Major Ecosystem Types (CC Activity 4)

(SI GLEs: 6, 7; SE GLEs: 1, 2, 6) 
Materials List:  

per class- materials to create a mural or diorama and/or computer with multimedia software installed 

one per student- blank matrix table 
Use appropriate teacher-selected reading materials, including Environmental Science text readings, to introduce the topic of biomes. After participating in an introductory discussion, student groups will each research one of the major terrestrial biomes, major aquatic/marine ecosystem types, or a Louisiana bioregion/ecosystem and prepare an illustrated presentation. Where available, students should either use multimedia software to make a PowerPoint presentation, travel brochure, poster or should create a mural or diorama for display in the school library or hallway. 

Presentations should include the physical characteristics, average temperature, annual average rainfall, and dominant plant and animal forms in their study area. Students should also explain how the topography and climate of these biomes affect the distribution of the Earth’s natural resources. Students should also reflect on and discuss the following questions:

· Which plant and animal adaptations are necessary in each of the biomes?

· How might global warming or pollution such as acid rain or water pollution impact the biome?

· How would the climate, topography, and resources of the area likely affect the economics of humans residing there?
Have students construct a blank matrix graphic organizer (view literacy strategy descriptions) with plenty of columns and rows. (Consider using the sample that follows.) As groups present, the other students should record their notes on the matrix. A matrix is a type of graphic organizer. This type of graphic organizer is an arrangement of words and phrases in a table format that can be read horizontally and vertically. It is used to compare and contrast concepts or classify attributes. Tell students that in this activity, they will be building a matrix in which the major ecosystem types are listed on the vertical axis of the grid and the ecosystems’ characteristics and dominant life forms are important are listed on the horizontal axis. To demonstrate how to use the grid, a large version could be put on poster paper and attached to the wall or one could be projected from an overhead or computer.

(Sample) Matrix Graphic Organizer for
 Major Ecosystem Types 
	Ecosystem
	Physical Characteristics
	Avg. Temp.
	Avg. Rainfall
	Dominant

 Plants       
	Dominant

Animals

	Tropical Rainforest
	
	
	
	
	

	Desert
	
	
	
	
	

	Grasslands
	
	
	
	
	


As they listen to presentations, students are to fill in the table, indicating the manner in which the ecosystems exhibit the stated features. Once the table is completed, students are led to discover both the shared and unique characteristics of the properties of the ecosystems listed.  Allow students to study from the matrix graphic organizer and then be given questions that ask them to compare/contrast the ecosystem types.

Unit 2 Concept 2:  Succession

GLEs

*Bolded GLEs must be assessed in this unit

	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 9
	Cite and explain examples of organisms’ adaptations to environmental pressures over time (SE-H-A8) (Analysis)

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

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

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

	SI 3
	Plan and record step-by-step procedures for a valid investigation, select equipment and materials, and identify variables and controls (SI-H-A2) (Analysis)

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

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

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


	Purpose/Guiding Questions:

· Can students examine and discuss the major stages of succession, describing the generalized sequential order of the types of plant species?


	Key Concepts/Vocabulary:

· primary succession, secondary succession, pioneer species, climax community, sere


	Assessment Ideas:

· Test

Activity-Specific Assessments:

· Activity 
	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: 13 
**Optional Activities: None

Activity 13: Succession (CC Activity 5)
(SI GLE: 6; SE GLEs: 5, 8, 9)

Materials List: print and electronic topic–specific resources, art/craft materials for visuals, computers with multimedia software such as PowerPoint® installed (optional)

Ensure that students have a basic knowledge of succession (primary and secondary) by assigning appropriate teacher-selected reading materials and topic-related vocabulary cards (view literacy strategy descriptions). (Vocabulary terms should include but not be limited to succession, sere, primary succession, and secondary succession.)

After an introductory discussion that includes review of the vocabulary cards, have students review their ecosystem notes from the major ecosystem types and then, allow each cooperative group to select one ecosystem to research more fully. (While the systems identified should not be limited to Louisiana, the teacher should facilitate the discussion to ensure that several Louisiana systems are included, e.g., hardwood forests along the Mississippi River Delta, pine forests, coastal prairie). If possible, take students to the school library to conduct research on their topics. Emphasize that their research report should include examples of specific interactions between species and links among species. They should also include examples and discussion of adaptations organisms have developed to environmental pressures typical to the ecosystem.

Next, inform the students that they will demonstrate their understanding of succession through use of a type of graphic organizer (view literacy strategy descriptions) known as a “time line.”  This type of display is effective because when used in conjunction with the text, both verbal memory (the text material) and spatial memory (the placement of events occurring over time) are utilized. In this activity, each group will use illustrations to represent the processes of both primary and secondary succession noting the predominant plant and animal life forms each supports. The graphic organizers could take the form of poster boards on which they illustrate primary succession along the left edge and add illustrations of successive stages to the right; dioramas, or if available, PowerPoint® slide presentations are appropriate. Visual imagery helps students to see what they are thinking and understanding and their illustrations can then be used to generate “poster session” verbal presentations and written “essay question” discussion of the material.

Where possible, a field trip to a pond, forest, barrier island, deserted field, or nearby vacant lot would help students visualize the concept of succession and would provide additional opportunities for science learning log (view literacy strategy descriptions) entries.

American Field Guide: http://www.pbs.org/Americanfieldguide/teachers/forests/forests-unit.html
 

Unit 2 Concept 3:  Changes in Ecosystems

GLEs

*Bolded GLEs must be assessed in this unit

	SE 4
	Determine the effects of limiting factors on a population and describe the concept of carrying capacity (SE-H-A3) (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 9
	Cite and explain examples of organisms’ adaptations to environmental pressures over time (SE-H-A8) (Analysis)

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

	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 13
	Identify scientific evidence that has caused modifications in previously accepted theories (SI-H-B2) (Application)

	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)

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

	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 8
	Give an example of how new scientific data can cause an existing scientific explanation to be supported, revised, or rejected (SI-H-A5) (Analysis)

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

	SI 11
	Evaluate selected theories based on supporting scientific evidence (SI-H-B1) (Evaluation)


	Purpose/Guiding Questions:

· Can students determine the effects of limiting factors on a population and describe the concept of carrying capacity?

· Can students cite examples and describe the effect of pollutants on selected populations?

· Can students identify the factors that affect sustainable development?

· 
	Key Concepts/Vocabulary:

· disturbance, biomagnification, bioaccumulation
· carrying capacity, limiting factor, limiting resource
· populations, density, dispersion, exponential growth, growth rate, age structure, demography, demographic transition, infrastructure, migration, immigration, emigration, survivorship, urbanization, least developed countries

	Assessment Ideas:

· Test
Activity-Specific Assessments:

· None
	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: 14, 15, 16, 17 (A, B, or C)
**Optional Activities: None

Activity 14: To Disturb or Not to Disturb (CC Activity 6)

(SI GLEs: 5, 6, 8, 11, 13; SE GLEs: 5, 6, 27) 

Materials List:

per teacher- Rebirth in Fire video, Rebirth in Fire Activity Guide EnviroTacklebox™ Module 4: Forces in the Environment Teacher’s Guide, Rebirth in Fire— Lesson 1 Activity:” Fireproof Plants”, Rebirth in Fire—Lesson 2 Activity: ”The Wildland/ Urban Interface Dilemma”, Smokey’s Message: Culminating Activities

per student- “Fireproof Plants” instructions, Smokey’s Message: Culminating Activities instructions

per group- art/craft materials for visuals; if available, a Burning Issues CD-ROM and a set of “I-ZONE” student materials 

A change in environmental conditions that disrupts an ecosystem or community is referred to as a disturbance. Disturbances can be gradual or catastrophic. They may be caused by natural forces or may result from human activities. While many catastrophic disturbances devastate communities, others (like fire), frequently result in rejuvenation that, in the long run, leads to increased biodiversity. Some ecosystems, including Louisiana's Longleaf Pines, are fire-dependent. For many years, the control of fire in wild areas has been controversial (notably in our National Parks, like Yellowstone). However, as more and more American cities and suburbs spread into and along forested areas, fires can pose problems for homeowners, forest managers, and the ecosystems themselves. 
Prior to teaching the unit, download the EnviroTacklebox™ video, Rebirth in Fire (available via LPB Cyberchannel. Ask your school principal for access information.) Rebirth in Fire Teacher’s Guide: Background Information materials are available via www.lpb.org/education/classroom/itv/envirotacklebox (Refer to Module 4). Preview the “Background Information” before introducing the material to the class as it contains information on heat transfer and on the characteristics of fuel, weather, and topography that will enhance the understanding of fire in ecosystems.  Note:  School libraries and some teachers have copies of the Envirotacklebox™ series, which may be borrowed for this activity.

Use appropriate teacher-selected reading materials including Environmental Science text readings to introduce the environmental disruptions topic. Next, engage students in discussion of “man-made” environmental disturbances, the consequences of these disturbances and the interrelationships of these to human daily life, particularly in our state. Guide students through a discussion of the "natural" role of fire in ecosystems and have them brainstorm (view literacy strategy descriptions) examples of human habitats/fire interface issues. Brainstorming is an effective method of activating prior knowledge. It helps students understand what they know about a topic and enables them to connect their prior knowledge to that of their classmates. In introducing this strategy to the class, explain that in brainstorming, all ideas are accepted. Then, present the format to be used for this assignment. This could be a list or a graphic organizer (view literacy strategy descriptions) such as a flowchart or a web. As students share their ideas, record them on the board, a poster, or a computer display. When students have exhausted their ideas, invite them to contribute to the discussion of the compiled list.                                                                                                                                                           

Use the discussion as a lead-in to the EnviroTacklebox™ video, Rebirth in Fire video, and to the completion of Lesson 1:“Fireproof Plants” in which student groups research plant adaptations to fire and design fire-resistant plants.

Optional:

Next, students should complete “Smokey’s Message”, Culminating Activities” or the “I-Zone” exercise if multiple computers and copies of the CD-Rom Burning Issues are available. Both options offer opportunities to “teach the moment” by incorporating any recent wildfires or those which gained national attention, such as the burning of Yellowstone.  

A.) Smokey’s Message: “Culminating Activities” http://www.lpb.org/education/classroom/ntti/lessons/html2003/9mtSmokey.html  

This exercise is a modification of “Rebirth in Fire” Lesson 2, in which students address a wildlife/urban interface dilemma. (They role-play in a debate regarding land use/management.) Written in the National Teacher Training Institute format, this exercise presents detailed lesson plans. To reduce anthropomorphism, this exercise, written for use in high school classes, varies slightly from “Rebirth in Fire” Lesson 2.  The exercise also provides opportunities for students to examine related careers.

B.) If multiple computers and copies of the CD-ROM Burning Issues are available, the I-Zone Activity is a more challenging program. It challenges users to learn about prescribed burns, wild land fire suppression, the relationships between fire and invasive plant species, and how to build "fire wise" homes. The CD includes four EcoTours of different biotic communities, an interactive field guide containing more than 300 slides and descriptions of organisms, four on-line activities, print materials for educators and students, and more. Burning Issues is a joint project of the Bureau of Land Management and Florida State University. It can be ordered at http://eea.freac.fsu.edu/bi.html for a fee. 

Activity 15: Effects of Pollutants (CC Activity 3)

(SI GLEs: 5, 6; SE GLE: 12)

Materials List: 

per student- index (vocabulary) cards, notebook, serial dilution demonstration

per class- food coloring, 2 dropping pipettes, several numbered test tubes or beakers 

As a follow-up to the discussion of energy flow, acquaint students with the concept of biomagnification and bioaccumulation. To help students grasp the concept of parts per thousand (ppt), parts per million (ppm), and parts per billion (ppb), include a serial dilution demonstration in your discussion. Text resource materials frequently contain serial dilution introductory activities. Useful on-line resources include Serial Dilutions Made Easy (www.accessexcellence.org/AE/AEPC/WWC/1993/serial.html) which is designed to assist teachers in helping students improve their skills and in understanding applications of serial dilutions. 

Next, review use of split-page notetaking (view literacy strategy descriptions) with students. (An abbreviated example is included below.) Use the first reading selection to guide the class through the note-taking process. Working individually, students are to complete the next selection. To assure that students understand the material and that they are using the split-page notetaking technique appropriately, provide opportunity for them to discuss their notes with partners or within small groups.

	Topic: Pollution, Biomagnification, and Bioaccumulation

	            Big Ideas                                             
	Supporting Information

	Bioaccumulation

Biomagnification
	-Sometimes pesticides wash off of crops and get into water bodies

-Some pesticides do not degrade but enter food chains by collecting in microorganisms.

- As organisms at higher trophic levels feed, they pick up and retain the pesticides for a long time.

-The amount of pesticide continues to be more concentrated along the food chain

(The higher the feeding level, the greater the concentration of pesticides).


The student teams can then create and discuss aloud their topic-related vocabulary cards (view literacy strategy descriptions) such as concentration, parts per thousand (ppt), parts per million (ppm), parts per billion (ppb), serial dilution, bioaccumulation, and biomagnification. To further reinforce the concepts, provide students with video focus questions to answer as you show the EnviroTacklebox™ video The Aggravation of Accumulation. (The video is available via LPB Cyberchannel. Ask your school principal for access information.) This video serves as a good introduction to the topic of bioaccumulation of synthetic chemicals and its impact on food chains. After discussing the video focus problems, have students complete the Project WILD “Deadly Links” exercise. If WILD is not available, an adaptation, “The Food Chain Game,” is available at http://educ.queensu.ca/~science/main/concept/biol/b14/foodchaingame.html
Note:  School libraries and some teachers have copies of the Envirotacklebox ™ series which may be borrowed for this activity.

Activity 16: Carrying Capacity (CC Activity 7)

(SI GLEs: 4, 5, 7; SE GLE: 4)
Materials List: one bag of dried beans (enough for five per student) and a kitchen timer or stopwatch 
Use appropriate teacher-selected reading materials, including Environmental Science text readings, to introduce concepts of limiting factors and carrying capacity. After completing the reading and concept-related vocabulary cards, students will simulate herds of animals seeking food. The activity is a modification of the lesson, Carrying Capacity in Ecosystem Matters: Activity and Resource Guide for Environmental Educators, published by the US Forest Service Rocky Mountain Region. The activity can be found at www.na.fs.fed.us/spfo/pubs/misc/eco. 
After completing the activity, students should summarize their most important findings, observations, or conclusions in a table or activity report.  In addition to recording options available for re-establishing the herd size within the carrying capacity of the area, students’ discussions should include limiting factors and reflect upon the concept of sustainability.

To relate a Louisiana species to the concepts, consider having students complete the Project WILD lesson, “How Many Bears Can Live in This Forest?”  It utilizes a physically-active process to introduce students to the concepts addressed in SE GLE 4. It, too, incorporates basic math skills. An adaptation of this lesson can be found at www.dfg.ca.gov/projectwild/bear/19-23.pdf. Louisiana Black Bear resources are available through the Black Bear Conservation Committee. (Refer to the Unit 2 Resources.) 

Activity 17: Populations, Migrations, and Seasonal Change (CC Activity 8)

(SI GLEs: 5, 6, 9; SE GLEs: 8, 9)  
Materials List: 

per teacher - “Birds of Prey” materials produced by Silver River Museum Project WILD: Standards- based Writing prompts, Standards-based Reading Questions, Standards-based Math Questions and Answer sheets; “Behind the Numbers” video and Lesson 2 background and exercise instructions 

per group - Large sheet of paper, several markers of various colors; per student- “Birds of Prey”: Background information and graphs A-E, several index cards, “Behind the Numbers” Lesson 2 

Study of inter-population relationships, migration, and seasonal influences on populations encourages interdisciplinary studies that include biology, climate studies, math, and geography. Prior to completing the exercises, have students read text material and conduct research of written and electronic resources (such as the Journey North sites referenced below) to investigate inter-population relationships, migration, and seasonal changes on populations. Students should also complete topic-related vocabulary cards (view literacy strategy descriptions). 

A: If Project WILD materials are available, have students complete, “Birds Of Prey.”  This activity is designed to allow students to note changes in population sizes over time by interpreting graphs, to hypothesize the relationship among temperature, squirrel behavior, and falcon populations and to research and develop potential explanations for population changes. The activity has closed inquiry and open inquiry approach variations. 

Begin by having students read the “Background” material (from the WILD Activity Guide) and participate in a discussion to ensure student understanding of the vocabulary. Then, distribute copies of the writing prompts. Have students complete these as homework. Each student should receive a copy of the graphs A-E (from the WILD Activity Guide), the Standards-based reading questions, and the Standards-based math questions (from the Silver River Museum Project WILD materials). Have students complete these assignments, The Silver River Museum Project WILD /FCAT workshop includes the “Birds of Prey” writing prompts and standards-based reading and math questions and an answer sheet at http://myfwc.com/educator/PDF/birdsofpreyfcat.pdf 
For information about upcoming Project WILD workshops, visit the Louisiana Department of Wildlife and Fisheries website or contact the State Coordinator at 985/882-9601.

B: If Project WILD is not available, the EnviroTacklebox™ video, Behind the Numbers, addresses the same GLEs, (The video is available via LPB Cyberchannel. Ask your school principal for access information). The video examines the effects of several biotic and abiotic factors on population fluctuations within ecosystems and describes population cycles—both annual and over longer periods of time. After viewing the video, have the students complete Lesson 2, (http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module5/5popln2.htm ). This lesson has students choose an ecosystem and design an interaction web for this ecosystem.  Note:  School libraries and some teachers have copies of the Envirotacklebox™ series, which may be borrowed for this activity.

If multiple computers with Internet access are readily available, the web-based Journey North: A Global Study of Wildlife Migration and Seasonal Change, www.learner.org/jnorth, is highly recommended. It enables students to track migrations and to investigate relationships among geography, temperature, and seasonal changes.  In addition, the teacher resource materials include descriptions and samples of relevant inquiry, reading and instructional strategies, and reading/writing connections sample lessons. 

C: Mark-and-Recapture

Teachers may wish to use the mark-and-recapture method to have the students learn to mathematically estimate how many organisms live in an ecosystem.  Different versions of this can be found on the Internet in educational websites.  Some versions of this activity requires that the students or teachers create their own paper organisms (usually turtles) prior to the start of the activity. 

See the handout titled Mark-and –Recapture Worksheet. This worksheet may be used as an introduction to the versions that are hands-on. The internet website, Dragonfly for Kids, has an excellent short video about using the mark-and-recapture method to study fish in a lake.

After the activity students should discuss why populations vary.  Possible answers are migration, breeding season, births and deaths, seasonal changes, and natural disasters.  An assessment would be to have students complete, Journey North: How is a Human Vacation Like an Animal Migration? http://www.learner.org/jnorth/tm/MigrationVacationA.html.  Evaluate the students’ work based upon the comparisons they are able to add to their charts during the Journey North season and how these reflect student understanding. Check that they're able to identify some of the "whys" and "hows" of migration and the adaptations (structural and behavioral characteristics) that enable animals to make the journeys.
Unit 2 Concept 4:  Human Effects on Ecosystems

GLEs

*Bolded GLEs must be assessed in this unit

	SE 4
	Determine the effects of limiting factors on a population and describe the concept of carrying capacity (SE-H-A3) (Analysis)

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

	SE 9
	Cite and explain examples of organisms’ adaptations to environmental pressures over time (SE-H-A8) (Analysis)

	SE 10
	Analyze the effect of an invasive species on the biodiversity within ecosystems (SE-H-A9) (Analysis)

	SE 11
	Explain why biodiversity is essential to the survival of organisms (SE-H-A9) (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)

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

	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)

	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)


	Purpose/Guiding Questions:

· Can students analyze the effect of an invasive species on the biodiversity within an ecosystem?

· Can students identify the factors that affect sustainable development?

· Can students describe how accountability toward the environment affects sustainability?

· Can students identify the factors that cause the inequitable distribution of Earth’s resources? 

· Can students explain why biodiversity is essential to the survival of organisms?
	Key Concepts/Vocabulary:

· invasive species, native species, exotic species, alien species, introduced species 
· exponential growth
· biodiversity


	Assessment Ideas:

· Test
Activity-Specific Assessments:

· None
	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: 18, 19 (A or B), 20 (A or B)
**Optional Activities: None

Activity 18: We Don’t Want You Here (CC Activity 9)

(SI GLE: 2; SE GLEs: 8, 9, 10)

Materials List: 

per teacher - Non-Native Invasion video, Non-Native Invasion Lesson 2 background information and lesson plans 

per student- set of Non-Native Invasion Lesson 2 student materials 
After having students read relevant text material and introducing the topic of Invasive species, review associated vocabulary terms such as Native species, Non-Native, Exotic or Alien species, Introduced species, and Invasive species.(Have students create vocabulary cards (view literacy strategy descriptions) for these terms as homework.) Ask students to brainstorm (view literacy strategy descriptions) to generate a list of non-native/invasive species that have created problems in Louisiana and/or North America. Students should classify the “invasions” as being” natural” or “human-caused”. Guide students through a discussion the changes that the introduction of each of these species seems to have produced in the community or ecosystem. (Refer to the Unit 2 Resources for materials relevant to Louisiana.)

The EnviroTacklebox™ video, Non-Native Invasion, (Available via LPB Cyberchannel. Ask your school principal for access information.) explores environmental impacts and measures used in control of non-native invasive plants and animals in North America. The video is divided into segments. Provide the students with video focus problems that encourage them to focus upon particular concepts you wish to discuss/reinforce after the viewing. Lesson plans can be printed from the EnviroTacklebox™ website. Have students complete “Non-Native Invasion” Lesson 2 (http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module3/3nnslsn2.htm ).  Note:  School libraries and some teachers have copies of the Envirotacklebox™ series, which may be borrowed for this activity. 

While the EnviroTacklebox™ video and materials enhance the teaching/learning of the concepts, if they are not available, students can complete a comparable exercise. Working in cooperative groups, students are to investigate non-native, invasive species. Each group will select, research, and report on one species and present their findings as a press release to inform the public of the potential threat from the selected species. Student groups might present their press releases to the class as public service announcements or written press releases. Online resources applicable to Louisiana are included in the Unit 2 Resources.

Throughout Activity 9, have students discuss the roles of observation, description, and literature survey in scientific investigation.
Activity 19: Human Population Studies (CC Activity 10)

(SI GLEs: 6, 7; SE GLEs: 4, 15, 18, 27) 
A: Materials List: 

per teacher - wood strips, white paint, green paint 

per group - 250 colored cubes; a coffee can; graph paper; one copy each of the investigation instructions, data table, analysis problems, and research criteria 


 Advanced Preparation by Teacher:  1 cm by 1 cm (or 2 inch by 2 inch) trim strips can be purchased from a lumber supply store. One side of the strip should be painted white, and one side should be painted green. The number of strips purchased will depend on the number of student groups planned. Each group will need 250 colored cubes. Once the paint is dry, the strips should be cut into cubes and put into empty two-pound (or three- pound) coffee cans. 


Human population size is a key component of sustainable living. Have students read text material and then consult written and electronic references to research various aspects of human population size and to discuss these in relationship to resource consumption and quality of life. To model human population growth, have students complete the activity, A Simulation of Human Population Growth by Janice Anderson, adapted from CORD Materials, www.nps.gov/piro/forteachers/simulationpopulationgrowth.htm . In this investigation, each student group models one of three patterns of human population growth. Their studies include data collection and analysis and making inferences with regard to global human population change. 

As part of their research, students are to identify factors that affect sustainable development, explain how accountability toward the environment affects sustainability, identify factors that cause the inequitable distribution of Earth’s resources, and state examples of how new scientific data can alter previous scientific explanations.

The lesson can easily be modified to include research of growth patterns in Louisiana. As textbooks are not likely to include Louisiana data or data collected since Hurricanes Katrina and Rita impacted Louisiana during the 2005 hurricane season, make students aware of these resources: 

· Louisiana Demographics: Census Data Center                                                  http://louisiana.gov/wps/wcm/connect/Louisiana.gov/Explore/Demographics+%26+Geography/                                                                  
· U.S. Census Bureau: State & County Quick Facts 

http://quickfacts.census.gov/qfd/index.html 

· Local newspaper reports relevant to hurricane-induced changes. 

Major newspapers generally have archives on-line. Back issues of articles/series may be available for purchase.

National and/or global population studies and activities are available in resource materials provided with most textbooks. In addition, the Temperate Forest Foundation: Population page, www.forestinfo.org/Discover/population.htm, provides background materials. The Population Connection (formerly ZPG), Population Education page, www.populationeducation.org/index.php , features links to hands-on activities, research materials, and a free newsletter. 

 B: Modeling Exponential Growth

Teacher note: This group activity requires large quantities of dice and takes several class meetings to complete. 

As an introduction to this activity you may wish to show the video The People Bomb which illustrates how rapidly the human population is growing. Using a graph of the growth of the human population from medieval times to present day, ask students what factors may be contributing to the exponential growth of the human population (the introduction of antibiotics, better nutrition and health care, etc.).  
This activity shows how unlimited growth, limited population growth, and restricted population growth affect the overall population.  Follow the directions in the handout titles Modeling Exponential Growth.  Follow up with a discussion of limited natural resources and various ways that different governments around the world are addressing their population growth. You may want to have students create campaign posters that encourage smaller families.  Have them explain why industrial nations have a greater environmental impact than developing countries do (discuss CO2 output, solid waste production, and natural resource use of industrial countries).  Students may be surprised to learn that a family of four living in the U.S. uses more resources and creates more pollution than a much larger family living in a developing country.

Activity 20: Biodiversity (CC Activity 11)

(SI GLE 6; SE GLEs 6, 8, 10, 11)

A: Materials List:  Materials will vary with the selected biodiversity lessons. 

The purpose of this activity is to have students recognize connections between human activities and the health and diversity of Earth’s species and ecosystems. This activity is included at the end of this unit as students are called upon to take the concepts and skills learned in the previous activities and apply them to new situations. 

Select, or allow the class to select, a biodiversity-related issue. Place students in small professor know-it-all (view literacy strategy descriptions) groups. Tell the groups that they will be called upon randomly to come to the front of the room and provide “expert” answers to questions from their peers about the content. Give the groups time to research the topic and/or review notes of previously studied topics and to develop three to five questions about the content they might anticipate being asked and that they can ask other experts.

Information relating to biodiversity-related issues can be found in most textbook resource materials. Some additional resources of local/regional interest include the following:

· The Barataria-Terrebonne National Estuary Program Estuary Issues  (http://www.btnep.org/home.asp )

· LA Sea Grant Marine Education Resources website (http://www.lamer.lsu.edu/index.htm )
·  Living on the Edge (produced by the LA Seafood Promotion and Marketing Board). 
· NOAA Expedition to the Deep Slope 2007(refer to unit 2 resources) is an exploration of  hydrocarbon seep communities deeper than 1000 meters in the Gulf of Mexico and includes researchers from LSU. It also provides opportunities for students to relate to female and minority field-science role models. 
Call a group to the front of the room and ask them to face the class standing shoulder to shoulder. Invite questions from the other groups. Students should ask their prepared questions first and then add others if more information is desired. As this strategy may be new to students, demonstrate how the professor know-it-alls should respond to their peers’ questions. Typically, students huddle after receiving a question, discuss briefly how to answer it, then have a spokesperson give the answer.

Remind students asking the questions to think carefully about the answers received and to challenge or politely correct the professor know-it-alls if answers are not correct or need elaboration and amending. After five minutes or so, ask a new group to take their place in front of the class until all groups have had a chance to serve as experts. Make sure students are holding the professor know-it-alls accountable for the completeness and accuracy of their answers.

Initially, it may be necessary and helpful to model the various types of questions expected from students about the content. For example, students should ask the professor know-it-alls both factual and higher level questions.

For unit closure, students are to reflect upon a biodiversity-related issue and to express themselves from unique perspectives through use of the RAFT writing strategy (view literacy strategy descriptions). This strategy gives students the freedom to project themselves into unique, complex roles and to look at content from unique perspectives.  RAFT writing has been used to explain certain processes, describe a point of view, envision a potential job assignment, or solve a problem. It’s the kind of writing that, when crafted appropriately, is creative and informative. Remind students that RAFT is an acronym that stands for R- role of the writer, A-audience to whom or what the RAFT is being written, F-the form the writing will take, T- the topic focus of the writing. 

To reacquaint students with this writing strategy, choose a biodiversity-related issue activity and record it on the board. (For example: “Cutting of the Rain Forests” or “Wetland loss in Louisiana” or the professor-know-it-all topic from above.) Then, have students brainstorm (view literacy strategy descriptions ) all the people or groups who are affected/ involved. When students have exhausted their ideas, have each one select one of the persons on the board and write a description of the issue from that perspective. The description could take on a number of forms, such as a conversation, a newspaper article, a letter, an editorial, or a diary entry. 

A possible RAFT writing assignment for this activity might be the following:

	Wetland Loss in Louisiana    -- RAFT Writing Assignment

	Role: Wildlife Biologist                                                                                                                      

	Audience:    members of the  “Friends of Louisiana Wildlife”                                                                                                   

	Format:  an illustrated article for the club’s monthly magazine                                                            

	Task: Discuss wetland loss in Louisiana since the hurricanes of 2005, the impact of this loss on Louisiana’s wildlife, and what citizens can do to help remediate this situation


While creativity is integral to this assignment, emphasize the need for accuracy, as well.
Activity B: Habitat Design for Endangered Species

Have students research an organism off of the endangered species list.  Have them explain why the organism is endangered and what kind of pressures have been placed on their natural environment due to human population growth, pollution, global warming, etc.  What efforts are being made to preserve them (captive breeding, habitat preservation)? Then have them create a habitat suitable for their organism on poster or as a model.  Their habitat must contain all the elements that their organism needs to survive.  Their habitat should have a natural setting, not zoo-like.   Students should present their habitat design and share with the class the information that they have discovered.

Students should write about or discuss how people can chose to live in harmony with nature, thus preserving biodiversity, or how their activities can destroy the fragile environment that many species (both known and unknown) depend on.  Students should recognize that many of the plants found in the tropical rain forests might hold the key to the cure for many diseases. Bring in samples of periwinkle (Vinca sp.) and show students how a simple rain forest plant such as periwinkle, which is used as an ornamental, contains many chemical compounds that help to cure childhood leukemia. 
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 will diagram, label, discuss and trace energy flow through food chains and food  webs.

· Students are to complete video focus problems (provided by the teacher) as they watch video clips. The answers should be included in class/ student discussion and in analysis of the concepts under study.

· When given scenarios describing changes in components of an ecosystem, students describe probable impact of these changes on specific populations or on the diversity of the ecosystem overall.

Resources

General

· The Environmental Literacy Council http://enviroliteracy.org / provides teachers with tools to help students develop environmental literacy. Included are modules (in pdf format) of the publication, Resources for Environmental Literacy. Each of the five modules is designed to build skills in critical thinking and analytical reasoning about complex issues. Each module includes background information detailing the environmental context of each topic, recommends supplementary texts and lists online teaching resources, and suggests activities for further classroom exploration. This publication is available for purchase in print from NSTA. The module “Biodiversity” is relevant to Unit 2.

Earth Systems Science 

· GLOBE Earth Systems Resources Home www.globe.gov/fsl/html/templ.cgi?esmovie_solar&lang=en&nav=1  

Investigation protocols and activities including migration/seasonal change-related protocols for tracking Arctic bird migration, budburst, green-down, green-up, and Ruby-throated hummingbirds

· NOAA Ocean Explorer   

http://oceanexplorer.noaa.gov
In addition to field reports from ocean exploration expeditions this site includes lesson plans, ocean career component, and professional development opportunities. A down-loadable curriculum guide, Learning Ocean Science through Ocean Exploration, takes lesson plans that were developed for NOAA Voyages of Discovery and the Ocean Explorer Web Site and presents them in a comprehensive scope and sequence through subject area categories that cut across individual expeditions. Each lesson focuses on an inquiry-based approach to teaching and learning and is correlated to the National Science Education Standards.
· www.globe.gov/fsl/html/templ.cgi?esmovie_solar&lang=en&nav=1
· http://oceanexplorer.noaa.gov
· www.windowsintowonderland.ort/fire/teacher/fireecology.html
.

· http://www.pbs.org/Americanfieldguide/teachers/forests/forests-unit.html 
Ecosystems, Biodiversity, Species
· Black Bear Conservation Committee’s “Black bears and Songbirds of the Lower Mississippi River Valley” is a free CD-ROM available via request, www.bbcc.org/web/index.php?option=com_content&task=view&id=53&Itemid=55.
It includes video clips, interactive maps, and quiz games to help stimulate interest in forests and the wildlife that depends on them for survival. The CD discusses the ecology of bears and forest interior birds and forest loss and fragmentation in the region.
· Biology of the United States http://nationalatlas.gov/biology.html 
Mapped biological data of and articles about ecoregions, ecosystems, species, and special issues (such as invasive species)

· Portals and Pathways: Invasive Species of Louisiana  http://is.cbr.Tulane.edu 
Invasive species issues related specifically to Louisiana, maps, species info pages, and “What to do.”

· Nutria Biology www.nutria.com   
Extensive information with regard to nutria history, biology, and damage in Louisiana (LA Dept. of Wildlife and Fisheries)

· Louisiana Sea Grant: Exotic Aquatics of the Gulf of Mexico http://lamer.lsu.edu/exotics.htm                                                                          Includes links to species-related facts, posters, how to prevent spread of invasive species, and to the Project Tellus exotic species curriculum
· National Teacher Training Institute/ LPB: Smokey’s Message
www.lpb.org/education/classroom/ntti/lessons/html2003/9mtSmokey.html
Lesson plan and exercises based upon the Rebirth in Fire video
· NOVA: Fire Wars www.pbs.org/nova/fire
Includes video clips, resources (including fire-growth computer modeling, fire maps and a virtual laboratory), and a teachers guide (Copies of the video are available for a fee.)

· Countering Contamination: Data and DDE curriculum Lesson 2.  The lesson introduces the topic of ecotoxicology and guides students through the scientific process of gathering raw data and drawing conclusions about the impact of pesticides (DDE and DDT) on osprey and bald eagles. The lesson is found at http://www.pwrc.usgs.gov/contaminants-online. Click on “Tools for Teachers” and select “Lesson 2”. The lesson’s materials include a slide show which can be made into overhead transparencies, if necessary.

Invasive Species  

· http://is.cbr.Tulane.edu  

· http://www.nutria.com 

· www.seagrant.umn.edu/exotics/ 

· http://www.lpb.org/education/classroom/itv/unitedstream/index.htm
Resources Management

· www.deq.state.la.us/assistance/recycling/school/wormfarm.htm
· www.louisianaseafood.com 

· www.carolina.com/owls/guide/pellets.asp 

· http://nationalatlas.gov/environment.html 

· www.pbs.org/nova/fire
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.).
Activity-Specific Assessment


Students participate in a lab practicum during which they use a dichotomous key to identify local organisms. 








Assessment


Each student constructs a three-dimensional pyramid (from a sheet of unlined paper). On one side of the pyramid the student is to produce a pyramid of biomass that illustrates a food chain of 4 or 5 links; on a second side, label the name of the trophic level corresponding to the organism “links” on the first side; and on the third side, design a pyramid of energy” corresponding to the trophic levels indicated and based upon the 10% Rule





Assessment


Student groups provide audio/visual presentations and conduct peer and self-evaluation of the presentations using a class-determined rubric. 











HABITAT





Characteristics


Necessary components are: food, water, shelter, and space ---and these must be in an arrangement appropriate to the organisms’ needs





Definition


Habitat is the place where a particular species lives and grows.





Illustration





Examples


1. pond


2.  forest


3. cave


4. Inside a human’s body
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