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Date_______________


Activity 9: The Photosynthesis and Cellular Respiration Shuffle
Challenge: How do carbon and oxygen cycle through the environment?
Getting Started:

1.  Look at Transparency 9.1, “Kelp Forest Food Web,” which is attached to this packet.  This is a sample answer for the food webs you created in Activity 7, “Energy Flow Through an Ecosystem.”  This is one way to portray the food web, but not the only correct way.
2.  Look at Transparency 9.2, “Carbon Cycle,” which is attached to this packet.  Where in the carbon cycle do producers and consumers play a role?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

3.  Read the introduction and Challenge to Activity 9, “The Photosynthesis and Cellular Respiration Shuffle,” in your Student Book.  
4.  Where do you think photosynthesis would occur in the kelp forest ecosystem, shown in Transparency 9.1, “Kelp Forest Food Web?”

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

5.  Where do you think cellular respiration would occur in the kelp forest ecosystem?

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

6.  Watch the video clip “Energy Flow in the Coral Reef Ecosystem,” which is on the Science and Global Issues page of the SEPUP website.  How does the energy flow in this ecosystem parallel that in the kelp forest ecosystem?

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

Doing the Activity:

1. Turn to Student Sheet 9.1, “Photosynthesis and Cellular Respiration Diagram,” which is attached to this packet.  Label the paths that you think oxygen, glucose, carbon dioxide, and water take through the ecosystem.  If you are unsure, make your best guess.
2. Go to the “Photosynthesis and Cellular Respiration Shuffle” animation on the Science and Global Issues page of the SEPUP website.  
3.  When you have completed the animation, print a screenshot so that you have a record of the information from the simulation.  Paste the screen shot in the space provided.

Data:
4.  Cut out the Photosynthesis and Cellular Respiration Shuffle paper strips, which are attached to this packet.

5.  Lay all of the strips out on a table and read each one aloud.

6.  Sort the strips into two piles, one for cellular respiration and one for photosynthesis.  If you are unsure about where any of the strips belong, lay them out next to where you will be working so that you can see them as you work.
7.  Choose a stack to start with. Put the strips in the order in which you think the processes are happening.
8.  Repeat Step 7 for the stack you have not ordered yet.
9.  If you had any strips that you did not place, try to decide where they belong now that you have ordered the other strips.
10.  Once you have all of the strips in order, compare your strips to the results from the animation, and make any adjustments in the order of the strips that you need to.
Note: There are more strips than animation images, and so more than one strip may fit with a single image.
11.  Based on what you see in the animation and on the strips, write in the space provided a short paragraph describing cellular respiration and one describing photosynthesis. Be sure you write in your own words, and do not just copy the strips.
Data:

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

Follow-Up:

1.  Look at Transparencies 9.1, “The Kelp Forest Food Web,” and 9.2, “Carbon Cycle,” which are attached to this packet.  Review your predictions from the beginning of the activity and correct or add to them as appropriate.

Note:  Cellular respiration happens in the cells of many organisms in the presence of oxygen, including plants, phytoplankton, and bacteria, as well as animals.
2.  Why do you think organisms respire?  What is the difference between breathing (taking oxygen into the body) and cellular respiration (the metabolic process for accessing energy for cells)?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________
Analysis:

1.  What does a producer need for performing photosynthesis, and what does photosynthesis produce?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

2.  What does an organism need to perform cellular respiration, and what does cellular respiration produce?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

3.  What roles do photosynthesis and cellular respiration have in an ecosystem?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

4.  Go back to your diagram on Student Sheet 9.1, “Photosynthesis and Cellular Respiration Diagram,” and revise it, or sketch a new one based on what you have learned in this activity. Be sure to show where enzymes are involved, as well as carbon dioxide, water, oxygen, and glucose.
5.  If someone says, “Only organisms that breathe can perform cellular respiration,” are they correct? Explain.
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

6.  If the mitochondria of half the organisms in the ecosystem stopped functioning, what indicators in the ecosystem would change? Explain.
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

7.  There are specialized producers that live in warm-water vents deep in the ocean. These producers do not perform photosynthesis, but instead perform a similar process with iron and other chemicals. Why do you think these producers use this process instead of photosynthesis?
______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________
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A: Oxygen and glucose make their way to the mitochondria inside of the organism’s cells.
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B: Photosynthesis produces oxygen and glucose.










Photosynthesis and Cellular Respiration strips:

Photosynthesis and Cellular Respiration strips (continued):
[image: image5.emf]


C: ATP moves from the mitochondria into the cell to provide the cell with energy to perform vital functions.
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D:  Chloroplasts contain chlorophyll and enzymes. The chlorophyll absorbs light energy, while the enzymes 
speed up the chemical reactions.
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[image: image7.emf]


E:  An organism absorbs oxygen through lungs, gills, or other mechanism and consumes a source of energy 
containing glucose.
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F:  Enzymes in the mitochondria speed up the chemical reactions of cellular respiration, which turn oxygen 
and glucose into carbon dioxide, water, ATP, and heat.
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G: A producer, often a plant, takes in carbon dioxide, water, and minerals through its leaves, stem, and roots.
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H:  The organism gives off (through breathing, gills, or other mechanism) the products carbon dioxide and 
water.
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I:  Oxygen is released from the plant’s leaves. Glucose is used by the plant or converted into more complex  
sugars or starches and then stored for later use.










[image: image12.emf]


J: Sunlight energy, carbon dioxide, and water come together in the chloroplasts in the plant cells.
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K: Sunlight hits the green parts of the producer, often a plant.
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L: Heat moves out of the cell and into the organism or environment.
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