Deadling Links Lesson Plan
Learning Objectives:
1. Students will learn how a food web works
2. Students will understand how energy flows through an ecosystem
3. Students will learn how pollutants and humans can impact entire ecosystems.
Methods:
Students will play an active game demonstrating how a food web works and then gather for discussion questions.
Background:
A food web is a model that shows all the possible feeding relationships between organisms living in an ecosystem. A food web is more complex and accurate than a food chain, because most organisms depend on more than one species for food. In a food web, plants are the producers since they can harvest energy directly from the sun. Many different herbivores and omnivores depend on these plants for their energy. In turn, carnivores eat the various herbivores and omnivores to attain their energy. Consequently, energy flows from the sun through the different types of plants and animals which are all interconnected in the food web. Pollution can also enter a food web in many different ways. For instance, a plant could be sprayed with pesticides, which would enter the system of any herbivores that ate it, and it would ultimately end up in the carnivore that ate the herbivore. It is therefore impossible to isolate pollution within a food web, since it spreads quickly to all organisms involved.
Vocabulary Words:

· Food web - a system of interlocking and interdependent food chains.
· Herbivore - an animal that feeds on plants.
· Carnivore - an animal that feeds on flesh.
· Omnivore - an animal or person that eats food of both plant and animal origin.
· Energy Flow – ecosystems maintain themselves by moving energy and nutrients revieved from another source. At the first level are primary prdocuers (plants, bacteria, algae) Then there are herbivores, predators, and larger predators if they exist. 
· Pesticide – a substance that is meant to control pests (including weeds). Pesticides including insecticides and herbicides
· Insecticide – a substance used for killing/controlling insects.
· Herbicide – a substance that is toxic to plants and destroys unwanted vegetation
Items Needed:

1. At least 10 soda bottle caps or milk jug caps or lima beans per student participating, half of which should be marked with a large X.

2. Jerseys or bandanas or some other marker to distinguish between the three different groups.
Activity:
1. Describe what a food web is and how food webs help energy flow through a system. Explain the different energy requirements of organisms in the food web. For example, carnivores, herbivores, and plants all have different energy requirements.
2. Introduce terms such as plant (an organism that photosynthesizes to create its own food using energy from the sun), herbivore (an organism that consumes plants as its energy source), carnivore (an organism that consumes other animals as its energy source), and omnivore (an organism that consumes both plants and animals as its energy source).
3. Scatter the soda caps, lima beans, or whatever material you’ve chosen to use around the playing space. For the first round of the game, no attention should be paid to the Xs that are on half of the caps.
4. Assign half of the class to be plants (i.e. cattails, reeds, algae). Two thirds of the remaining students will be herbivores (i.e. muskrats, ducks, insects). The rest will be carnivores (i.e. fox, coyote, crayfish). So if there are 24 students, then there will be 12 plants, 8 herbivores, and 4 carnivores.

5. Explain to the students that each soda cap (or lima bean, etc.) represents energy from the sun that plants can collect in order to grow. Only plants are able to use this energy directly, so they are the only ones who can pick the soda caps up off the ground.

6. Allow the plants to run around collecting energy for 45 seconds, and then release the herbivores into the ecosystem. The herbivores can tag the plants in order to “eat” them. When a plant is tagged, it surrenders all of its soda caps to the herbivore that tagged it. The plant can then continue collecting soda caps from the ground. The herbivores try to collect as many soda caps in this manner as possible.

7. After the herbivores have been in the ecosystem for about a minute, release the carnivores into the ecosystem as well. The carnivores can only tag the herbivores. When a carnivore tags an herbivore, the herbivore surrenders its soda caps to the carnivore. After being tagged, the herbivore can then continue to collect energy by tagging plants. Since the carnivores will be collecting many soda caps, they can stockpile them outside the ecosystem.

8. Stop the game at this point and gather the students for a few discussion questions:

a. Who has the most soda caps? (carnivores) Why?

b. How did the energy from the sun flow through the ecosystem?

9. After the discussion questions, repeat the game. Switch the students who were plants with the students who were herbivores and carnivores. Mention to the students that this time there are two different types of soda caps in the ecosystem, one with an X and one without. Encourage them to collect both kinds.

10. At the end of the game, gather the students for discussion:

a. Who has a soda cap with a black X in their hands right now? Who had a soda cap with a black X at any point during the game?

b. Explain to the students that the soda caps with a black X represent pollution in the ecosystem and that anyone who has one or had one at any point is diseased. 

c. Discuss where pollution comes from, how it flows through the ecosystem, and how it biomagnifies (concentrates in the top predator, or carnivore).

11. Review how energy flows from the sun to each member of a food web. Review the role of plants, herbivores, and carnivores. Review how pollution makes its way through the entire food web.
· HELPFUL HINTS FOR GAME PLAY:

a. Right before each group enters the ecosystem, review with them who they are allowed to tag, who is allowed to tag them, and that they should continue to collect soda caps after they are tagged.

b. Feel free to take some of the stockpiled soda caps and toss them back into the ecosystem, or keep some caps in reserve before beginning the game to toss in. This ensures extended game play.

Evaluation
Since this is a game and the discussion questions should help the students absorb the information adequately, no immediate assessment is required. An option would be to give the students a quiz on the material learned once you’ve returned to the classroom.

**Additional Attachments: The following attachments, Pyramids and Interconnectedness,

 are two activities that can be added on to Deadly Links or done separately.                                                                               They all teach similar lessons about the food web.**
Pyramids Lesson Plan

Learning Objectives:
1. Students will understand that a balanced food chain requires more plants than herbivores, and more herbivores than top predators.

2. Students will be introduced to the concept of biomagnification.

Method
Students will attempt to build a pyramid demonstrating the importance of all levels of a food chain.

Background
Food chains exhibit a delicate balance. In order for the top predator to survive, there needs to be a sufficient number of carnivores. To sustain the carnivores, there needs to be even more herbivores. And the herbivores require a large amount of plants to keep their populations healthy. As a result, most food chains look like a pyramid, with the largest amount of plants and the smallest amount of top predators. When pollution enters a system, through agricultural runoff or pesticides or anything else, it makes its way through the entire food chain. Pollution oftentimes affects plants first, and animals that eat the plants also eat the pollutants. This results in a phenomenon called biomagnification, or the concentration of pollutants in the top predators of a food chain. This game uses the pyramid-like quality of food chains to demonstrate the importance of the lower levels of the food chain to sustain the uppermost levels. It will also show how pollution can make its way from plants all the way up to the top predator. 
Materials
1. Material to indicate if students are plants, herbivores, carnivores, and predator. Can use material from Deadly Links or write on slips of paper with the names of plants, herbivores, carnivores, and top predators on them. If there are 26 students playing, there should be 14 plants, 7 herbivores, 4 carnivores, and 1 top predator. Adjust the number of cards in each category according to the number of students, but each level should have about half as many cards as the previous level. 

2. A blank slip of paper for each student.

3. A bandana or flag for each of the “plants.”
Vocabulary:
· Biomagnification - concentration of pollutants in the top predators of a food chain
· Producers and Consumers - A food chain always starts with a producer, which is an organism that makes food. This is usually a green plant, because plants can make their own food by photosynthesis. A food chain ends with a consumer, which is an animal that eats a plant or another animal.
Activity:
1. Hand each student a blank slip of paper and ask them to write the name of a plant or animal on it. Tell them to hang on to their slips.

2. Once all students are finished writing, ask all the students who wrote a type of plant to come forward and stand in a line. Tell them that plants are the base of a food chain, because they do not need to eat other organisms. They get all their energy from sun, water, and the soil they live in.

3. Ask all the students who wrote an herbivore, or a plant eater, to come forward and stand in a line behind the plants. Explain that herbivores depend on plants for their energy.

4. Ask all the students who wrote a carnivore, or a meat eater, to come forward and stand in a line behind the herbivores. Explain that carnivores depend on herbivores for their energy.

5. It is likely that there will be a small amount of plants, and a large amount of herbivores and carnivores. Students are more prone to write down the name of a large animal than a plant. Explain to them that food chains are like pyramids, and plants are at the base of the pyramid. If they were to try to make a pyramid right now, would it be able to stand up? Probably not, because there are not enough plants to support all the herbivores, and there are not enough herbivores to support the carnivores.

6. Distribute the pre-made slips of paper with the names of plants and animals already written on it. Go through the activity again. Ask the plants to stand in a line, the herbivores to stand in a line behind them, the carnivores to stand in a line behind the herbivores, and the top predator to stand behind the carnivores.

7. The pyramid should look more balanced this time. Explain to students that in order for food chains to work, they need to be balanced like this, with the most organisms being in the lower part of the food chain.

8. Distribute a bandana or flag to each of the plants. Explain to the students that the bandanas represent a pesticide that a farmer sprayed on his plants to keep bugs off.

Inter-Connectedness Lesson Plan
Learning Objectives
3. Students will understand that ecosystems are a system and that all elements are important.

4. Students will learn that all species are dependent upon other species for survival.

Method
Students will play a quick game to learn how all elements of an ecosystem are interconnected.

Background
It is easy to think that elements of an ecosystem can be isolated. For instance, many people think that if you cut down a tree, nothing else is affected. However, this is not true. Cutting down that tree affects all the birds that lived in it, all the vegetation growing beneath it that depended on its shade, etc. This game demonstrates this interconnectedness of all species.
Materials
4. A ball of string.

Vocabulary
· Interconnectedness – the state of being connected to one another.

Activity
9. Have students stand in a circle. The teacher should be in the middle of the circle holding a ball of string.

10. Ask the students who can name a plant in the area. Hand the first student to name a plant the end of the string, and instruct them to hold on to it.

11. Ask the students to name something that is dependent on that plant, be it for food, shelter, etc. Hand the first student to name something the string. Explain that this student is connected to the student holding the end of the string by his dependence on the first student for nourishment/shade/pollen/etc.

12. Ask the students to name something that is dependent on the previous species. Hand the first student to name something the string. Now three students should be holding parts of the string. 

13. Continue in this fashion until all students are holding on to a piece of string. If students cannot think of something that depends on the previous species, get creative! Ticks depend on deer for their food, squirrels depend on oak trees for its acorns, etc. Explain that all parts of an ecosystem are interconnected and depend on each other.

14. To demonstrate how each individual is important to the whole community, take away a member of the web. If you take out a tree, say that it was logged. If you take out a deer, say a hunter shot it. If you take out a flower, say that a child picked it. Whatever member you take out of the web, have a plausible explanation for why it disappeared.

15. When this member leaves the web, have them gently tug the strings they are holding on to. Anyone who feels this tug is somehow affected by the death of this member. Have the people who felt the original tug gently tug on their strings. More people should feel this tug. Have them also tug their strings. Continue this process until all members in the circle have felt a tug. 

16. Explain to the students that this shows how ALL members of the ecosystem were affected by the disappearance of the first member.

Evaluation
Have students make a diagram showing how two seemingly unconnected members of an ecosystem are related. For instance, tell them to connect a bear to the soil, or a rabbit to an oak tree. A bear eats berries, which are planted in soil. A rabbit eats grass, which is planted in the soil, which drinks the same water as the oak tree. They can use their imaginations for this exercise!
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