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Organism Name Cards
	Producer 
(Plant)
	Primary Consumer
(Mouse)

	Secondary Consumer
(Hawk)
	Decomposer
(Fungi)


Directions for “Pass the Energy, Please”

Materials

Organism Name cards
1-liter bottle of soda or colored water (one)
Plastic cups (four)
100 mL graduated cylinder (one)
Eyedropper (one)
Setup

1. The liquid in the 1-liter bottle represents energy from the sun.
2. Give an Organism Name card to each member of the group.
3. Give one cup to each organism.
Procedure

1. The sun gives energy to the plant (Producer).
Use the graduated cylinder to measure 100mL of liquid from the 1-liter bottle and pour it into the plant’s cup.
2. The plant gives energy to the mouse (Primary Consumer).
Use the graduated cylinder to measure 10mL of liquid from the plant’s cup and pour it into the mouse’s cup.
3. The mouse gives energy to the hawk (Secondary Consumer).
Use the graduated cylinder to measure 1mL of liquid from the mouse’s cup and pour it into the hawk’s cup.
4. The hawk gives energy to the fungi (Decomposer) when the hawk dies.
Use the eyedropper to take 1/10mL of liquid from the hawk’s cup and pour it into the fungi’s cup.

“How Animals Use Energy”

Animals are like complex machines. At any moment, an animal’s body is performing hundreds of different tasks. Muscles in the heart are pumping blood. Tiny air sacs in the lungs are taking in oxygen. And all over the body, new muscle, bone and skin tissue are constantly being grown. Some of this work is done by large muscles and organs, but much of it happens within the tiny walls of billions of individual cells that make up all muscles and organs.
Like all machines, animals require energy to run. Cars get energy from gasoline, computers are powered by electricity, and animals get their energy from food. All energy in food originally comes from the sun. Green plants use energy from the sun to convert air and water into energy-rich food, which is called glucose. This process is called photosynthesis. Animals fuel up with glucose by eating plants, or by eating other animals that eat plants.
Now that the animal’s body is fueled up with energy from food, it’s time to put that energy to work. Most of the energy in an animal’s body is devoted to simply keeping the body alive:
· Cells need energy to stay alive and do their job of transporting important nutrients throughout the body.
· The heart, lungs, and brain need energy to circulate blood, breathe, and process information.
· The stomach and intestines need energy to break down and digest food.
· For warm-blooded animals the body needs energy to maintain a steady temperature.
An animal’s body also uses energy to do physical activity. Running, hunting, chewing, barking—every action that the animal takes requires muscle movements. And every time a muscle contracts (tightens) or expands (stretches), it needs energy.
When we talk about exercise and physical activity, we say that an animal’s body “burns” energy when it runs or jumps. But where does it go? According to the law of conservation of energy, energy cannot be created or destroyed, just converted into another type of energy. That’s exactly what happens to energy in an animal’s body. Here’s what the energy cycle looks like:
5. Energy enters the body as glucose—chemical energy.

6. Cells unlock the energy to be stored in muscles—chemical energy (potential energy).

7. Muscles use the energy to contract, and the animal runs and jumps—kinetic energy.

8. The energy leaves the animal’s body as heat—thermal energy.

Even when a warm-blooded animal is sitting still, energy is constantly flowing out of its body in the form of heat. Every physical movement and chemical process in an animal’s body produces heat. Even the tiny chemical reactions inside cells release heat. Heat is just another form of energy. When an animal loses heat, it’s really losing some of its internal energy. To replace that energy, the animal needs to eat more food, and the energy cycle starts again.
Written by Dave Roos for EL Education.
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Schoolyard Ecosystem Explanatory Model: 
Model for Lesson Sequence 7

(For Teacher Reference)

Note: Use the same color you used in Lesson Sequence 6 to represent energy. The energy comes from the sun, is captured by the plants, and then is used in the body of the animals for repair, growth, function, movement, and in the case of warm-blooded animal—body heat.
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Created by Stacey Posnett for EL Education. 

Scientists Do These Things Anchor Chart

(For Teacher Reference)

	Engaging in Argument
	Developing a Model
	Planning an Investigation

	Preparing for the argument:

9. Pose the question.
10. Gather and identify evidence that answers the question.
11. Evaluate whether that evidence is good enough.
Making the argument:

12. Make a claim (answer the question).
I’m arguing that …

13. Use the evidence and scientific reasoning to support the claim.
My evidence for this is …
This evidence shows …

14. Explain why the evidence is relevant and sufficient.
This is evidence is sufficient because …
Further evidence could include …
	· A model can be a drawing or diagram, a physical replica, or a simulation.
· Collaborate to revise models based on evidence.
· Identify limitations of models when used to study one part of a system or object while not paying attention to other parts.
· Models can be used for making predictions.
	15. Pose a question that can be investigated with trials.
16. Decide what can be changed (variables).
17. Set up the procedure.
18. Record observations/collect data.

	Examples of evidence: observations from an experiment
	Photosynthesis explanatory model
	


	Engaging in Argument
	Developing a Model
	Planning an Investigation

	The law of conservation of energy has sufficient and relevant evidence to convince others.
	Physical replica: ecosystem in a baggie
Expert ecosystem explanatory model
	

	
	Revise expert ecosystem explanatory models to add food web
	

	
	Revise expert ecosystem explanatory model to show how energy moves through an ecosystem
	


Example of Individual Model
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How are matter & energy transferred among organisms in an ecosystem?
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Lesson Sequence 7: 


Energy Transfer
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