SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Science  7th Grade                            

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  7-4

	The student will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment.

	Ecology

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.2 Illustrate energy flow in food chains, food webs, and energy pyramids.

	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Module 7-4.2

Teaching the Lesson 7-4.2A Ecosystems – “Energy Flow in an Ecosystem”

	From SC Science Support Document: 

The objective of this indicator is to illustrate energy flow in food chains, food webs, and energy pyramids; therefore, the primary focus of assessment should be to give examples of how energy flows in food chains, food webs and energy pyramids.  


	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-4.2 Illustrate energy flow in food chains, food webs, and energy pyramids.

	Suggested Streamline Video:

The Biology of Water: The Ocean Realm (Saltwater Ecology)
ETV Streamline SC  http://etv.streamlinesc.org
This program examines the food webs of the sea. Producers, consumers, decomposers as well as examples of primary consumers and secondary consumers are explained.

21:11

Biology: The Science of Life: Ecology: Organisms in Their Environment-7:39 to 12:00
http://etv.streamlinesc.org
Food Chains and Food Webs

Pyramids of Energy and Numbers: Consumer Levels

The segments provide examples of the various types of food webs and food chains found within an environment. An examination of how energy flows is also discussed.


	
	However, appropriate assessments should also require student to identify the roles that organisms serve in food chains, food webs and energy pyramids; illustrate food chains, food webs, and energy pyramids using words, pictures, or diagrams; recognize the trophic levels found in food chains, food webs, and energy pyramids; or summarize the roles that organisms play in a food chain, food web, or energy pyramid. 



Seventh Grade
Science

Module 

7-4.2
Ecology: The Biotic and Abiotic Environment
Lesson A

From the South Carolina Science Support Documents:

Indicator 7-4.2: Illustrate energy flow in food chains, food webs, and energy pyramids.

Taxonomy level of indicator:

Understand Conceptual Knowledge (2.2-B)
Previous/Future Knowledge:
In 3rd grade (3-2.5), students summarized the organization of simple food chains (including the roles of producers, consumers, and decomposers).  In 5th grade (5-2.4), students identified the roles of organisms as they interact and depend on one another through food chains and food webs in an ecosystem, considering producers and consumers (herbivores, carnivores, and omnivores), decomposers (microorganisms, termites, worms, and fungi), predators and prey, and parasites and hosts. 

It is essential for students to know organisms have energy roles in their environments.  Each role is determined by how the organism obtains its energy and how they interact with other organisms in the environment.  These roles can be classified as producer, consumer, or decomposer.  The flow of energy in an environment can be represented using the following diagrams: 

Food chains 


· Use pictures or words and arrows to show the movement of energy through the trophic levels of organisms. 

· The trophic level of an organism indicates the position that the organism occupies in the food chain—what it eats and what eats it. 

· The levels are numbered according to how far the particular organism is along the chain from the primary producer at Level 1, to herbivores (Level 2), to predators (Level 3), to carnivores or top carnivores (Levels 4 or 5).  

Food webs

· Describe the organisms found in interconnecting food chains using pictures or words and arrows. 

· Food webs describe the complex patterns of energy flow in an ecosystem by modeling who consumes whom or what. 

Energy pyramids


· Show the amount of energy that moves from one trophic level to another in a food chain. 

· The most energy is available at the producer level of the pyramid. 

· Energy availability decreases as it moves up the energy pyramid. 
It is not essential for students to know how to calculate the amount of energy transferred or lost from one level to another level. Students do not need to know the roles that organisms play in the geochemical cycles (including the cycles of carbon, nitrogen, and water). It is also not essential for students to know the relationships among organisms (including predation, competition, and symbiotic relationships such as parasitism, mutualism, and commensalism) as these topics will be discussed in high school biology.

Assessment Guidelines:

The objective of this indicator is to illustrate energy flow in food chains, food webs, and energy pyramids; therefore, the primary focus of assessment should be to give examples of how energy flows in food chains, food webs and energy pyramids. However, appropriate assessments should also require student to identify the roles that organisms serve in food chains, food webs and energy pyramids; illustrate food chains, food webs, and energy pyramids using words, pictures, or diagrams; recognize the trophic levels found in food chains, food webs, and energy pyramids; or summarize the roles that organisms play in a food chain, food web, or energy pyramid.

Teaching Indicator 7-4.2: Lesson A- Ecology: The Biotic and Abiotic Environment: Ecosystems – “Energy Flow in an Ecosystem”
Instructional Considerations:
This lesson is an example of how a teacher might address the intent of this indicator. The FOSS kit, Populations and Ecosystems, provides an opportunity for conceptual development of the concepts within the standard. In 5th grade (5-2.4) students identified the roles of organisms as they interact and depend on one another through food chains and food webs in an ecosystem, considering producers and consumers (herbivores, carnivores, and omnivores), decomposers (microorganisms, termites, worms, and fungi), predators and prey, and parasites and hosts. In this lesson students will understand the energy roles of these organisms and how they interact.

Misconceptions:

Lower elementary-school students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but dependent on people to supply them with food and shelter. Upper elementary-school students may not believe food is a scarce resource in ecosystems, thinking that organisms can change their food at will according to the availability of particular sources. Students of all ages think that some populations of organisms are numerous in order to fulfill a demand for food by another population. Middle-school and high-school students may believe that organisms are able to effect changes in bodily structure to exploit particular habitats or that they respond to a changed environment by seeking a more favorable environment. 
Safety Note: 

Follow all classroom safety procedures.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: 
· Index Cards with pictures/clip art (or words) of biotic and abiotic features from a specific ecosystem with holes punched in both right and left hand top corners.
· Large ball of yarn or string

· Hole punch

· 50-60 cm of string per student

Focus Question:

How is energy transferred in food chains and food webs?

Engage:

1. In student science notebooks, have each student write down the foods (or one food) they ate for dinner the night before class.  
a. Have them make a visual representation of the sources of the food. Start with a self portrait at the top of the page. 

b. Next have them draw pictures of each item in their meal, or draw a circle with the item’s name listed inside. 

c. Then, ask students to identify the source of each food listed.  The source may be a plant, animal, or other organism. Have students draw lines between each related item. (see attached example)
2. In pairs, have students explain their drawings to each other, pointing out relationships between and among the items drawn. 

3. To promote student dialogue, pose the questions, “What are the producers in the drawings? What are the consumers? Where is there a food chain? Where is there a food web? Which items in the drawings have the most energy available? The least energy?”

Explore:
1. Pass out index cards with pictures (or words) of a variety of organisms from a specific ecosystem, such as a forest, meadow, or pond. Each student should have something different.  (Example:  Sun, Soil, Wind, Worm, Bird, Grass, deer, fish, algae, snakes, insects, hawk, etc.) 
2. Give each student a 50-60 cm length of string. Have students tie one end of the string to each corner hole.

3. The student should place the index card with the string around his or her neck.  (Remind students of safety procedures)
4. All of the students should form a circle.  All of the index cards should be visible.

5. Allow one of the students to hold the ball of yarn by the end of the string and pass it to another student that he or she is related to.  The student should explain the relationship.  For example:  I am a bird and I eat the worm.  The worm might then say, “I need soil to live in,” and he/she would pass the ball to the soil.

6. Continue until all of the relationships have been determined.  It is possible for one student to receive the ball of yarn several times.

Explain:

1. Have students dialogue about the relationships that exist between and among them as they are connected by the string.

2. Pose similar questions as in the Engage Cycle (#3)

3. Relate to students the differences between food chains and food webs, energy pyramids and trophic levels.

4. Have one student drop their string. Ask students what happens to the food chain or web? 
5. Have all producers drop their strings. Ask students why is it essential to have producers as any part of an ecosystem?
Extend:

1. Show students an example of a simple food chain or web. Have them determine the trophic levels of each organism.

2. View the SCETV Streamline clips: 
a. The Biology of Water: The Ocean Realm at ETV Streamline SC http://etv.streamlinesc.org
b. Biology: The Science of Life: Ecology: Organisms in Their Environment-7:39 to 12:00 at ETV Streamline SC http://etv.streamlinesc.org
3. Students construct a food chain, food web, and energy pyramid on a sheet of construction paper, labeling all parts of the diagram.

4. Have students research the changes in an ecosystem when a new species is introduced (examples: kudzu, zebra mussels, etc.)
5. Visit various websites where students can engage in interactive simulations creating food chains or food webs.
Simplified example of student drawing from Engage Cycle
ME
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Cheeseburger: meat, cheese, bread, lettuce
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Standard 7-4: The student will demonstrate an understanding of how organisms interact with and respond to the biotic and abiotic components of their environment. 





Indicator 7-4.2: Illustrate energy flow in food chains, food webs, and energy pyramids.
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