
Unit Name:
Ecological Interactions

Grade Level: 9
Subject/Topic Area(s):
Biology/Ecology
Time Frame:
3 weeks
	STAGE ONE: DESIRED RESULTS



	ESTABLISHED GOALS (State and/or National Content Standard (s)): G
Biology/Life Sciences
Ecology

6.a.  Students know biodiversity is the sum total of different types of organisms and is affected by alterations of habitats.
6.b.  Students know how to analyze changes in an ecosystem resulting from changes in climate, human activity, introduction of nonnative species, or changes in population size.

6.c.  Students know how fluctuations in population size in an ecosystem are determined by the relative rates of birth, immigration, emigration, and death.

6.d.  Students know how water, carbon, and nitrogen cycle between abiotic resources and organic matter in the ecosystem and how oxygen cycles through photosynthesis and respiration.

6.e.  Students know a vital part of an ecosystem is the stability of its producers and decomposers.

6.f.  Students know at each link in a food web some energy is stored in newly made structures but much energy is dissipated into the environment as heat.  This dissipation may be represented in an energy pyramid.
Investigation and Experimentation

1.a. Select and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and graphing calculators) to perform tests, collect data, analyze relationships, and display data.

1.b.  Identify and communicate sources of unavoidable experimental error.

1.c.  Identify possible reasons for inconsistent results, such as sources of error or uncontrolled conditions.

1.d.  Formulate explanations by using logic and evidence.

1.f.  Distinguish between hypothesis and theory as scientific terms.

1.g.  Recognize the usefulness and limitations of models and theories as scientific representations of reality.

1.h.  Read and interpret topographic and geologic maps.

1.i.  Analyze the locations, sequences, or time intervals that are characteristic of

natural phenomena (e.g., relative ages of rocks, locations of planets over time, and succession of species in an ecosystem).
1.l.  Analyze situations and solve problems that require combining and applying concepts from more than one area of science.



	UNDERSTANDINGS: U

· Stability in an ecosystem is a balance between competing effects.

· Scientific progress is made by asking meaningful questions and conducting careful investigations.

	ESSENTIAL QUESTIONS: Q
· What factors have an impact on an ecosystem?

· How can these effects be measured and studied?

· How do natural resources and energy move through an ecosystem?

	KNOWLEDGE: K   The students will know…
· Key terms: ecology, biosphere, ecosystem, community, ecological succession, climax community, biome, tundra, taiga, temperate deciduous forest, grassland, tropical rain forest, desert, freshwater biome, marine biome, estuary, producer, consumer, decomposer, ecological pyramid, biochemical cycle, water cycle, nitrogen cycle, nitrogen fixation, denitrification, carbon cycle, oxygen cycle, limiting factor, food chain, food web, population, exponential growth curve, logistical growth curve, steady state, carrying capacity, density-dependent limiting factor, density-independent limiting factor, symbiosis, commensalism, mutualism, parasitism
· Trophic levels of organism in different biomes and their relationship with the abiotic factors in that biome.

· How energy and resources are transferred within an ecosystem.
· How to conduct a research experiment and present findings.


	SKILLS: S    The students will be able to…
· Read and interpret food webs.
· Read and interpret energy pyramids.
· Read and interpret water, oxygen, nitrogen, and carbon cycle diagrams.
· Discuss the effects of nonnative species in an ecosystem.
· Research an issue and utilize technology to create an impactful presentation.


	STAGE TWO: ASSESSMENT EVIDENCE



	PERFORMANCE TASKS (STUDENTS WILL DEMONSTRATE  STANDARD  BY): T
· Quick Lab- Water Carrying Capacity of Soil.

· Group Project- The students will demonstrate standards by researching an example of introduction of a nonnative species in Marin County.  The students will work in small groups to collect data and compile findings to create a presentation that will be given to an audience of their peers, and hypothetically, to the public and County Supervisors.  Presentation should include a thorough history and description of the situation, environmental, social, and economic effects, and possible solutions.

	OTHER EVIDENCE (FORMATIVE): OE
· Diagnostic assessment to determine students’ level of prior knowledge. (Quick Write)
· Quiz- end of week 1, covering the biosphere.  Multiple choice and short answer.
· Quiz- end of week 3, covering populations and communities.  Multiple choice and short answer.
· Note taking packets guiding students through classroom lecture.  Cloze, diagrams, identification, vocabulary definitions.
· Quick lab report in lab notebook (x2).

· Homework- covering assigned textbook reading throughout the unit and answering questions in homework packet.
· Individual written paper of nonnative species competition issue.




	STAGE THREE:  LEARNING PLAN

(UNIT SEQUENCE)



	LEARNING ACTIVTIES (WHERETO): L

1. Ask the students to describe the area around the school.  Quick Write: “What sorts of plants and animals are in the Terra Linda Area?”  “What is the climate like?”  H
2. Introduce the essential questions and present the unit performance tasks and other formative assessments.  Hand out note taking sheets and homework packets.  Provide students with all due dates.  All information posted on class website. W, O
3. Lecture given on Biospheres.  Lecture includes Power Point slides with diagrams and animations.  Corresponding excerpts from Planet Earth shown during lecture.  Students follow with note taking guide, adding information as the lecture proceeds.  ELL students have partially filled-in note taking guide with word banks and additional scaffolding. E,T
4. Continuation of lecture (see previous). E, T
5. Quick Lab activity:  Testing the Water Capacity of Soil is introduced and students are given pre-lab handout with instructions.  Students work in small groups to form a hypothesis about the water carrying capacity of different soil types.  Students carry out experiments and collect data.  W, E
6. Students write lab report for homework and discuss findings to begin class.  E-2, R

7. Lecture on remaining biomes, aquatic habitats.  Students watch portions of Blue Planet to make abstract ideas more concrete. E, T

8. Lecture on Energy and Nutrients.  Students work with teacher to design graphic organizers to explain energy flow and biogeochemical cycles. E, T
9. Continue lecture on Energy and Nutrients.  Students work with teacher to design graphic organizers to explain feeding relationships. E,T
10. Review for test on Monday, organizing ideas and clarifying difficult concepts for the class. O, R
11. Collect chapter homework and give chapter test.  IEP student is sent to the resource room to take the test in a low-anxiety environment, and is given additional time to take the exam.  E-2, T
12. Field Trip to Point Reyes National Seashore.  Ranger guided discussion of coastal ecosystem, including different native and nonnative species.  Students take notes using note taking guide provided by teacher.  Exercise links previous chapter to next chapter and performance task, and informs students about ecosystems in home county.  Excursion hooks students’ interest. H, E
13. Present major unit project, groups choose an invasive species in Marin County and create a presentation outlining the problems and benefits the species poses, as well as solutions to any problems.  Presentation will be given in Power Point format with question and answer session to follow from “audience of peers, public, and County Supervisors.”  Teacher announces groups, providing ELL with peer scaffolding, and seeking mix of higher and lower achieving students within groups.  Individual students will also be responsible for creating a similar written report.  W, E, R, O, T
14. Work in Computer Lab/Library to collect data and create presentation with group.   Teacher provides scaffolding to students, particularly ELL and low-achieving students.
15. Continue work in Computer Lab/ Library for two more class days. E, T
16. Collect written portion of assignment and begin group presentations. E-2
17. Continue group presentations. E-2 
18. Lecture on second chapter of the unit, Population Growth.  Lecture primarily uses Power Point, but also incorporates animations, as previous lectures did.  Students have note taking guides with spaces for vocabulary definitions and cloze passages.  ELL students have modified note taking sheets to provide additional scaffolding. E, T
19. Quick Lab, Modeling the Carrying Capacity of the Earth, is introduced with pre-lab handout.  Students work in small groups to construct a model of population growth.  Students conduct experiments and collect data.  W, E
20. Lecture given on Factors That Control Population Growth and Interaction Within and Between Communities.  Lecture includes Power Point slides with diagrams and animations.  Students follow with note taking guide, adding information as the lecture proceeds.  ELL students have partially filled-in note taking guide with word banks and additional scaffolding.  E, T
21. Turn in Chapter Homework Packets, Quick Lab Report.  Take Chapter Quiz #2.  E-2
22. Following the unit, I will reflect on what worked, didn’t work, and what I will change next time. R



	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY

	1. Diagnostic assessment, discussion of local biome.
2. Unit Presentation:  hand out note taking guides, homework assignments

3. Lecture: Biospheres: Earth, A Living Planet, Land Biomes (Tundra, Taiga, Temperate Deciduous Rainforest) including video excerpts from Planet Earth video.

	4. Continue lecture: Biospheres: Land Biomes (Grassland, Tropical Rainforest, Desert) including video excerpts from Planet Earth video.
5. Quick Lab: Testing the Water Capacity of Soil.

	6. Collect Lab Reports and discuss findings.

7. Lecture: Biospheres:  Aquatic Biomes (Salt Water, Fresh Water, Estuaries).
8. Show brief portion of Blue Planet video describing fresh and saltwater biomes.
	9. Lecture: Energy and Nutrients, Building the Web of Life (Flow of Energy, Ecological Pyramids, Biogeochemical Cycles).
	10. Continue Lecture: Energy and Nutrients, Building the Web of Life (Nutrient Limitations, Feeding Relationships).
11. Review for exam on Monday.


	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY

	12. Collect Chapter Homework.
13. Quiz #1- Biospheres.


	14. Field Trip to Point Reyes National Seashore.
	15. Introduction of competition/ nonnative species project.
16. Library/ Computer lab to research topics and develop presentation.

	17. Library/ Computer lab to research topics and develop presentation.
	18. Library/ Computer lab to research topics and develop presentation.


	MONDAY
	TUESDAY
	WEDNESDAY
	THURSDAY
	FRIDAY

	19. Turn in written assignment.
20. Begin group presentations.


	21. Continue and finish group presentations.
	22. Lecture: Population Growth (exponential growth, logistical growth).
23. Quick Lab: Modeling the Carrying Capacity of the Earth.
	24. Lecture: Factors that Control Population Growth (Density Dependent/
Independent Limiting Factors, Human Population Growth), Interaction Within and Between Communities (Symbiosis, Interactions Among Ecosystems).
	25. Turn in chapter homework.
26. Turn in Quick Lab report.
27. Quiz #2- Populations and Communities.


HWET





ET





 E E-2





ET





E T





E-2





H E





WE





ET





ET





E-2





E-2





ET





ET





E-2








PAGE  
1

