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7.	 Students summarize using this table. Teacher blanks selected cells (notice parts of reactants/products 
parsed for students to complete) and photocopies so about most columns 2 and 3 are blank (differentiate as 
needed). 

A.	 Teacher distributes chart and students it
B.	 When teacher reviews students’ work for accuracy, teacher asks students to: 

•	 determine if there is a direct or inverse relationship between photosynthesis and respiration
•	 identify what process removes carbon from the atmosphere 
•	 identify what process adds carbon to the atmosphere
•	 Student writes “adds carbon” or “removes carbon” next to respiration/photosynthesis.
•	 Students tape chart into their science notebooks/journals .
•	 Here are some points to discuss with the class. 

 

8.	 Homework — students complete a compare/contrast graphic organizer to emphasize the inverse 
relationship between photosynthesis and respiration .
•	 See day 3’s homework details in the Homework Section below.

■■ Day 3 Differentiated option for higher-level students

1.	 This lesson achieves the same objectives, but it covers issues concerning deforestation and plant-type 
carbon-capacity. 

2.	 additional vocabulary words:
•	 perennial plant
•	 annual plant
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•	 herbaceous 
•	 terrestrial
•	 carbon sequestration

3.	  

 



Middle School Climate-Change Curriculum , Lesson 7, Carbon Cycles through Ecosystems 
Based on CAST©2013 lesson plan form, revised by Grace Meo 6/2017

18 of 32

■■Whole Class Discussion: Human Land-Use Decisions 	 ~25 minutes

1. Bring the groups back together and have them share their answers to the questions below. After the groups 
have reported, move into a discussion of how human land use decisions can affect global carbon cycling 
by promoting or discouraging different types of trees and plants. Of particular importance is deforestation, 
since it replaces long-lived reservoir species with shorter-lived species that will respire most of their CO2 on 
a much faster basis. On the other hand, allowing annual cropland to slowly grow back into forests will lead to 
a high level of carbon storage while that forest is growing. You can also discuss the difference between annual 
and perennial plants in terms of storage of CO2 in root tissues. There is a growing movement to increase the 
proportion of perennial species used as food crops, not least because below-ground carbon storage is much 
more significant with these species.
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Molecule Models
THE FORMULA

WHAT IS THE FORMULA THAT REPRESENTS PHOTOSYNTHESIS?

_______________________________________________________ (LABEL REACTANTS AND PRODUCTS)

1.	 	Create 6 Water (H2O) and 6 Carbon Dioxide (CO2 Molecules)
A.	 Draw the molecules in the table below

2.	 Create a Glucose (C6H12O6) molecule
A.	 This is a ring structure
B.	 The carbons make the ring
C.	 Draw the molecules in the table below

3.	 What do you have left over?
A.	 Draw the molecules in the table below

Molecule Carbon Dioxide Water Oxygen Glucose
Formula

Drawing
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Analysis Questions:

■■ Photosynthesis Questions

1.	 Write the formula for photosynthesis.

2.	 After you made glucose from carbon dioxide and water, did you have atoms left over? 

3.	 Which atoms were they? How many were there? (see question #2)

4.	 When a plant goes through photosynthesis, what is released as a waste product?

5.	 Where does that molecule go?

6.	 Where does the energy come from in photosynthesis?

7.	 What is the purpose of the glucose that the plants make?

8.	 Why don’t the glucose molecules get built during the light reactions?

9.	 Do plants use the glucose they make? 

A.	 What do they use it for?

10.	 We know plants need carbon dioxide and water. What else do plants need and how do they get it?
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11.	 What is the connection between plants and global climate-change?

■■ Cellular Respiration Questions

12.	 Write the formula for cellular respiration

13.	 Using the equations for photosynthesis and cellular respiration, explain how the two cycles are related.

14.	 What are the waste products of cell respiration?

A.	 What are the above waste products used for?

B.	 How is the energy released from the product above?

15.	 Why do you think that we use the term “burning energy” when we talk about food? 
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Homework Resources

■■ Day 1: Introduce Photosythesis

Brain Pop Photosynthesis video link: https://www.brainpop.com/science/cellularlifeandgenetics/photosynthesis/

Brain Pop Photosynthesis video questions 

 

 

https://www.brainpop.com/science/cellularlifeandgenetics/photosynthesis/
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■■ Homework Day 2: Practice Photosynthesis

Video link: http://ed.ted.com/lessons/the-simple-but-fascinating-story-of-photosynthesis-and-food-amanda-
ooten#watch

Video Questions 

 

 

 

http://ed.ted.com/lessons/the-simple-but-fascinating-story-of-photosynthesis-and-food-amanda-ooten#watch
http://ed.ted.com/lessons/the-simple-but-fascinating-story-of-photosynthesis-and-food-amanda-ooten#watch
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■■  Homework Day 3: Cellular Respiration

Video link: https://www.brainpop.com/science/cellularlifeandgenetics/cellularrespiration/

Video Questions 

 

 

https://www.brainpop.com/science/cellularlifeandgenetics/cellularrespiration/
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■■ Day 2 Homework Option

•	 Option = additional Brain Pop Photosynthesis/Respiration Games: https://www.brainpop.com/games/
whatplantsneed/

■■ Day 3 Homework

As a final lesson-review, teacher summarizes for whole class the 
inverse relationship between photosynthesis and respiration

•	 Teacher distributes a compare/contrast graphic organizer for 
students to complete (scaffold for those students who need it)

•	 Include this visual on the back of the handout and ask students 
to refer to it  

Materials

■■ Day 2 Gumdrop Activity

1.	 Each group receives gumdrops  of 3 different colors (36 gumdrops 
for each group)

A.	 1st color large gumdrop = 6 (carbon)
B.	 2nd color large gumdrop = 18 (oxygen)
C.	 3rd color small gumdrop = 12 (hydrogen) (may substitute small gummy-bears)

2.	 20 toothpicks per group

■■ Day 3 Button Activity

1.	 	Each group receives buttons  of 3 different colors (36 buttons for each group)
A.	 1st color large button = 6 (carbon)
B.	 2nd color large button = 18 (oxygen)
C.	 3rd color small button = 12 (hydrogen)

2.	 20 toothpicks per group

■■ Alternative activity ideas

1.	 	beads/yarn or string
2.	 clay
3.	 drawing

https://www.brainpop.com/games/whatplantsneed/
https://www.brainpop.com/games/whatplantsneed/

