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Course:
03.411

Natural Resources Conservation

Unit 3:
Ecosystems
Lesson 1:
Identification and Management of Ecosystems

Georgia Performance Standards:
AG-NR-3

ACADEMIC STANDARDS
ELA9LSV1, ELA9LSV2, SCSh2, SCSh9, SEV3, SEV4,

SEV5, SSWG1
Objectives: 

1. 
Define the elements of an ecosystem.

2. 
Identify abiotic factors and explain how they affect an ecosystem.

3. 
Describe how energy is transferred from one organism to another using the concepts of producer, consumer, decomposer, food web, food chain, and biotic pyramid.

4. 
Define ecological succession.

Teaching Time: 2 hours

Grades: 9-12

Essential Question: What is an ecosystem?

Unit Understandings, Themes, and Concepts:

Students will learn about the elements of ecosystems, the relationships between biotic and abiotic factors, and the flow of energy between organisms.

Primary Learning Goals:

Students will be able to explain what comprises an ecosystem and how the transfer of energy between organisms occurs through various relationships.

Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment

References:

The National Council for Agricultural Education.  Applied Environmental Science. Alexandria, VA.  1996.
Materials and Equipment:

See above reference for materials.

PowerPoints:

Web Resources:

The Franklin Institute:  Resources for Science Learning

http://www.fi.edu/tfi/units/life/habitat/habitat.html
NatureWorks

http://www.nhptv.org/NatureWorks/nwepecosystems.html
Georgia Performance Standards:

AG-NR-3.  Students will identify basic components of ecosystems, describe the relationship of those components to one another, and identify effects of human activities on ecosystems.


a.
Define the elements and concepts of ecosystems.


b.
Describe how ecosystems are impacted by human activity.


c.
Describe and explain the elements and concepts of a forest ecosystem.


d.
Describe how the concepts of sustainability and multiple uses can help maintain Georgia’s forest ecosystems.


e.
Explain water cycles and describe aquatic ecosystems.


f.
Identify types of wetlands and explain how they are impacted by human activity.

Academic Standards:

ELA9LSV1  The student participates in student-to-teacher, student-to-student, and group verbal interactions. 

ELA9LSV2  The student formulates reasoned judgments about written and oral communication in various media genres. The student delivers focused, coherent, and polished presentations that convey a clear and distinct perspective, demonstrate solid reasoning, and combine traditional rhetorical strategies of narration, exposition, persuasion, and description. 

SCSh2  Students will investigate the flow of energy and cycling of matter within an ecosystem and relate these phenomena to human society. 

SCSh9  Students will enhance reading in all curriculum areas.

SEV3  Students will describe stability and change in ecosystems. 

SEV4  Students will understand and describe availability, allocation and conservation of energy and other resources.

SEV5  Students will recognize that human beings are part of the global ecosystem and will evaluate the effects of human activities and technology on ecosystems. 

SSWG1  The student will explain the physical aspects of geography.

Teaching Procedure
Introduction and Mental Set


Present several examples of tools/machines that accomplish the same 
job, for example: opening cans (an electric can opener, a hand held 
manual can opener, a pocket knife can opener, and a knife). Have 
students explain what they know about these items. Lead the 
discussion to help students recognize how their observations fall into 
three categories:

1. Descriptions of what each looks like
· number of parts

· kinds of parts

2. Understanding of how each works

· kind of energy used

· effort expended

3. Expression of value/opinion

· which is preferred under different conditions

· which works best


We can look at ecosystems in much the same way. We can describe an 
ecosystem by answering these questions:

1. What does the ecosystem look like? Physical appearance? 
Plant and animal associations?

2. How does the ecosystem function? Energy/food webs? 
Abiotic interactions?

3. How do humans value the ecosystem? Interactions between 
humans and ecosystem?


All three questions are important to our study of ecosystems and how 
they are managed. What do we need to learn or review to begin our 
study of ecosystems?

1. What comprises an ecosystem?

2. What is the flow of energy in a food chain?

3. What is a food web and biotic pyramid?

4. What is ecological succession?

Discussion
Transparency Master 1: Ecosystem- Different Ways of Viewing

1.
What comprises an ecosystem?
Have students give examples and define their own ecosystem.


Transparency Master 2: Definition of Ecosystem

An ecosystem is a biotic community and its abiotic environment.
A

biotic community includes all the living organisms (such as plants and

animals) and their interactions.
All living organisms require energy

and matter to live, and interact both with their environment and other

living organisms in an interrelated web of life.  Energy to sustain the

biotic community follows one-way cycles through the environment in

what are commonly referred to as food chains.  Matter necessary to

sustain the biotic community recycles through the environment as in

the carbon, nitrogen, and hydrologic cycles.
Abiotic factors include the nonliving parts of the environment.

Included are sunlight, water, soil, climate, and space. Climate refers

to the temperature, precipitation (rain, snow, sleet, etc.), wind, and

humidity.
The abiotic environment can limit the growth of biotic communities.

Biotic communities have certain requirements for sunlight, water, soil,

and climate. Any of these factors can limit growth if they are in short

supply or have properties that limit growth (such as very high or low

pH).

Note:
Soil has both abiotic (eg. minerals) and biotic (eg. microorganisms/algae) components.
2.
What is the flow of energy in a food chain?

Have students identify examples of energy.

Transparency Master 3: Food Chain

Have students describe a food chain including themselves.


The amount and form of energy available are the most important

factors in determining how many and what types of organisms live in an ecosystem.

Producers are the green plants which can transform energy

(photosynthesis) from the sun to produce food (energy) which becomes a source of food for other organisms.
Consumers are unable to manufacture their own food; therefore, they depend on other living organisms for food (energy).

Decomposers break down waste products and organisms that have died into chemical substances that are released into the environment. These chemical substances are utilized in soil, air, and water to generate new forms of food.
A food chain is the sequence of organisms through which food (energy) passes.

· First, green plants transform the sun's energy

into food (photosynthesis)
· Plants (producers) are eaten by consumers who may be eaten by other consumers

· Finally, waste produced is broken down by

decomposers, and the cycle is repeated

3.
What is a food web and biotic pyramid?

Transparency Master 4: Food Web and Biotic Pyramid

A food web is the combination of all possible food chains in an ecosystem.

As one moves up the biotic pyramid there is less available energy, since some energy is lost in the form of heat each time something is consumed. Therefore, ecosystems must have more producers than consumers.

4.
What is ecological succession?

Provide examples of succession.

Ecological succession is the predictable, gradual transformation of a site into different biotic communities. Succession usually occurs very slowly over long periods of time.

Each stage in succession (a sere) leads to the final climax stage, a relatively stable community. The climax community is not replaced by another community unless there is a disturbance or the climate changes.

As a pond matures, silt and organic material slowly fill the basin. Plants begin to root at the edges, trapping more silt and organic material. Eventually true upland, terrestrial, plants become established. Over the years these plants are replaced by trees.

In an area where woodlands are the climax community, a prairie will gradually be replaced by shrubs and then trees. The prairie grasses requiring more sunlight are unable to compete for sunlight. Over time the prairie is replaced by a forest community.

This natural transformation of one community to the next, is called primary succession. It begins on bare land such as that created by glacial action or volcanic eruptions. Secondary succession occurs when the land is disturbed as in the case of plowing, flooding, fire, or clear-cutting.

5.
Activity
Provide Georgia Department of Natural Resources Posters of Aquatic Ecosystems (Freshwater, Mountain Stream, Lake Ecosystem, and Wetlands).  Divide students into 3 groups (one for each poster).  Have students identify plants and animals in that ecosystem.  Have the students classify each organism as a producer or consumer and each consumer as a carnivore, herbivore, or omnivore.  Identify any special adaptations that the organism use in their environment.  Have the students construct food chains for their poster.


Summary
Ecosystems can be studied at different levels, by describing what they look like, by figuring out how they work, and by assessing how we value them.  This lesson focused on how ecosystems might be described, including abiotic factors and biotic elements (characteristic plants and animals) and their interactions (food webs).

Evaluation
Written test and lab activities as per the reference book.
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ECOSYSTEM

· A biotic community and its     abiotic environment

· A biotic community includes all

living organisms (such as plants and animals)

· Abiotic factors include the non-living components of the environment (such as sunlight, soil, water, and temperature)
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Individual Learning Activity

Lesson:
Identification and Management of Ecosystems
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Define the elements of an ecosystem.

2. 
Identify abiotic factors and explain how they affect an ecosystem.

3. 
Describe how energy is transferred from one organism to another using the concepts of producer, consumer, decomposer, food web, food chain, and biotic pyramid.

4. 
Define ecological succession.

Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper should be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Identification and Management of Ecosystems
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. 
Define the elements of an ecosystem.

2. 
Identify abiotic factors and explain how they affect an ecosystem.

3. 
Describe how energy is transferred from one organism to another using the concepts of producer, consumer, decomposer, food web, food chain, and biotic pyramid.

4. 
Define ecological succession.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information for which the class will be responsible (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity

Lesson:
Identification and Management of Ecosystems
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. 
Define the elements of an ecosystem.

2. 
Identify abiotic factors and explain how they affect an ecosystem.

3. 
Describe how energy is transferred from one organism to another using the concepts of producer, consumer, decomposer, food web, food chain, and biotic pyramid.

4. 
Define ecological succession.

Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question: What is an ecosystem?
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