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:
o 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

o Student writes “adds carbon” or “removes carbon” next to respiration/photosynthesis.

Students tape chart into their science notebooks/journals .

o 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 .

o 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

Purpose

This lesson allows students to think more carefully about the important role plants play in
global carbon cycling through the processes of photosynthesis and growth. We begin by
reviewing the fixation of gaseous COz into plant compounds (initially, glucose), which is
one of the primary ways COz is removed from the atmosphere. Then, in small groups,
students consider how this general trend plays out in a variety of plant types (annual vs
perennial, woody vs. herbaceous, aquatic vs. terrestrial). Finally, the students come back
together as an entire class and report on their findings to the rest of the class, helping to
inform a discussion on human land use decisions and carbon sequestration

Tonnes of carbon per hectarn
140
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20 .
0 = —

Boreal Temperate Tropical Tropical Temperate  Cropland
forest farest forest savannah grassland

4007
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[l 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 CO, 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 CO; 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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Name: Block: Date:

Lab Report
Carbon Cycles through Ecosystems

Molecule Models

THE FORMULA
WHAT IS THE FORMULA THAT REPRESENTS PHOTOSYNTHESIS?

(LABEL REACTANTS AND PRODUCTS)

1. Create 6 Water (H,0) and 6 Carbon Dioxide (CO, Molecules)
A. Draw the molecules in the table below
2. Create a Glucose (CgH1,04) 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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Name: Block: Date:

Lab Report
Carbon Cycles through Ecosystems

Analysis Questions:

[l 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

[l Day 1: Introduce Photosythesis

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

Brain Pop Photosynthesis video questions
1 What are the chemical products of cellular respiration?

A Water and amino acids

B Carbon dwoode, nitrogen, and urea

C Oxygen, lactic acid, and ammonia
7 D Carbon dinade, water, and ATP

F Flag thes question for moderator review

¥ 2 Howdo animals add carbon dioxide to the atmosphere?
7 A Through breathing
B Through evaporation
C Through cellular respration
D Through transpiration

F Flag thes question for moderator review

¥ 3 What organelle is this?

A chioroplast
v B mtochondna

C golg bog,
D lysosome

F flag thes Queshon for mOoderator review
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https://www.brainpop.com/science/cellularlifeandgenetics/photosynthesis/

¥ 4 What organelle is this? (4

v B chicroplast
C nucleus
D lysosome

P Flag thes question for moderator review

¥ 5 Whatis the sugar that is made by a plant during photosynthesis? &
A lactose
B sucrose
C fructose
v D ghcose

F Flag thes question for moderator review

¥ & Howdo we get the glucose we need to power our cells?

A Breathing

B Exercisng
7 C Eatng

D Drinking water

4

F Flag thes question for moderator review

¥ 7 In what way does plant nutrition differ from human nutrition? Choose the best answer.

7 A Plants make their own nutnents; humans must consume theirs
B Plant nutribon consests mainly of protein. human nutntion consists mainly of carbohydrates
C Plants absord ther nutnents from the sol, humans get therrs from food
D Plants cannot make their own food, humans can

P Flag thes question for moderaior review

¥ 8 The correct chemical equation for a molecule of glucose is: (4

A H12CO6
B CiHed 06
4 C CEH1206
D C6H8 08

F Flag Pes QuesBion for moderator review
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¥ 9 ATPis 1o your cells as is 10 a car. (4]
A The engine
v B Gascline
C The tres
D The steerng wheel

F Flag thus question for moderator review

¥ 10 What is the cellular process that a plant uses to make glucose for its food? (4
7 A photosynthesis
B cellular respiration
C sugar creation
D carbon fxing

F Flag thws question for moderator review

Y1 What is the cellular process that breaks apart glucose to release energy in order to 0
make ATP?

A photosynthesis
7 B cellutar respiration
C carbon cycle
D oxygen fxation

F Flag thws question for moderator review

¥ 12 In which organelles does cellular respiration take place? O
A chioroplast
7 B Maochondna
C Rbosomes
D chromosome

F Flag thes gueshon for moderalorn review

¥ 13 Which of the following is NOT a source of carbon dioxide for our atmosphere? o
A dnving cars
B animal cellular respration
C the use of factones
v D plant photosynthesis

F Flag thes guestion for moderator review

¥ 14 Chilorophyll is green because 4
A 2 absorbs green wavelengths of hght
7 B 1t reflects green wavelengths of hght
C 1absords blue and yellon aavelengths wheh makes green
D of an optical illusion caused by transmitted kght

F Flag thes guestion for modersior review

¥ 15 What is ATP? o

A an energy source for plants
B 3 compound created by the smooth endoplasmic reticulem
C an energy source for anvmals

7 D an energy source for both plants and animals
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. Homework Day 2: Practice Photosynthesis

Video link: http:
ooten#watch

Video Questions
On average, what percentage of the food we aal on a dally Dasis comes from
carbohydrates?

A J20%
B 40N
C 00N
D J 00N

What are the pores in a plant's skin called?

| A ) Stigmata
(B ) Stomata
(| C ) Stamen
| D ) Strivia

The sun helps plants transform carbon dioxide into a simple carbohydrate
called:

\ A ) Calluicse

\ B ) Glucose
\ C ) Fructcse
\ D ) Maitcss
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tht‘a another name for cellulose?
(&) somum cricrce

@ Com syrup

@ rennon

@

Which organeie s ultimately responsibie 100 Dreaking down carbohydrates nto
usable energy & the moleculsr level?

LA ] ATP
| B ) Mochonare
| C ) RDosomes

LD ) Gog Asceratia

In five sentences or less, list the major steps involved in photosynthesis.
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. Homework Day 3: Cellular Respiration

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

Video Questions

1 What do the respiratory system and celular respiration
have in common?

A Oxygen plays a key role in both

B They both rely on the heart

O

They both expel oxygen as a waste product

They have nothing in common

What are the chemical products of cellular respiration?

Water and amino acids

Carbon dioxide, nitrogen, and urea

Oxygen, lactic acid, and ammonia

O O W > N O

Carbon dioxide, water, and ATP
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ATP is to your cells as is to a car.

The engine

Gasoline

The tires

The steering wheel

Which cells in your body undergo cellular respiration?

Your heart cells

Your skin celis

Your brain cell

Every cell in your body
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How does your body get rid of the carbon dioxide produced
by cellular respiration?

Through your lungs

Through your urine

Nuclei
Mitochondria
Ribosomes

Golgi bodies

5
A
B
C
D
G e raanees doscellr e ok lce
A
B
C
D
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Which produces more energy, aerobic respiration or
fermentation?

Fermentation

Respiration

They produce the same amount of energy

It depends on the type of cell

How do we get the glucose we need to power our celis?

Breathing

Exercising

Eating

Drinking water

O 60 W » 0 O O W P> N
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In fermentation, what do cells use instead of oxygen to
break down glucose?

Carbon dioxide

Water

Nitrogen

O O W » ©

What's one major reason human cells have evolved to
depend on aerobic, and not anaerobic, respiration?

-
o

There's more oxygen in the atmosphere than any other gas

Aerobic respiration is simpler than anaerobic respiration

Aerobic respiration is faster than anaerobic respiration

Aerobic respiration produces more energy than anaerobic
respiration

O O W P»p
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Il Day 2 Homework Option

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

Il pay 3 Homework

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

. swihesis and Collular Re

« 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

Il pay 2 Gumdrop Activity

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

A. Ist 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

[l Day 3 Button Activity
1. Each group receives buttons of 3 different colors (36 buttons for each group)
A. Ist color large button = 6 (carbon)
B. 2nd color large button = 18 (oxygen)
C. 3rd color small button = 12 (hydrogen)
2. 20 toothpicks per group

Il Alternative activity ideas
1. beads/yarn or string
2. clay
3. drawing
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