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Note to Teachers About Choosing Handouts
This packet includes student handouts for both core and optional lessons. Use this guide to help you decide which worksheets to use for each of the lessons you teach.

Core Lesson One
-My Ideas About Plant Growth

-Investigating Plant Growth (Parts 1, 2 and 3)
Core Lesson Two

-A Big Job For Little Seeds

Optional:

-Materials from Animal Unit as described in your teacher’s guide

Core Lesson Three
-A Dirty Job

-What Does it Give to Plants?

Core Lesson Four
For this lesson, there are three options of how to engage students in investigating what happens to the air around plants. Depending on which option you choose, you will use one of the sets of worksheets, choosing…

-There’s Something in the Air: Soda Lime and BTB OR
-There’s Something in the Air: Plants and BTB OR
-There’s Something in the Air: CO2 Probe

Core Lesson Five
-Photosynthesis: What’s It All About? (Parts 1,2 and 3)
Core Lesson Six

-Biosynthesis (Parts 1, 2 and 3)
Optional Cellular Respiration Lesson

-When Seeds and Plants Lose Mass

As with Core Lesson Four, there are several options for investigations in this lesson. Depending on which option you choose, you will either use…

-The Air Around Seeds: BTB and Soda Lime OR
-The Air Around Seeds: CO2 Probe

-How Do Plants Use Glucose?
Optional Application Lesson

-How Many Trees Do I Need? 

Name:_____________________ Period:____ Date:_________

My Ideas About Plant Growth
When seeds grow into plants, they gain a lot of mass. What things add mass or do not add mass to the growing plant? Your class will discuss these questions. Record your class’s ideas below. Make sure to circle the things your class does not agree about.
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Serving Size 1 cup (82 g)
|

Amount Per Serving
Calories 72 Calories from Fat 5

% Daily Value*

Total Fat 1g 1%
Saturated Fat Og 0%
Trans Fat

Cholesterol Omg 0%

Sodium 2mg 0%

Total Carbohydrate 179 6%
Dietary Fiber 29 8%
Sugars

Protein 29

I

Vitamin A 0% ¢ Vitamin C 9%

Calcium 0% ¢ Iron 2%

*Percent Daily Values are based on a 2,000 calorie diet.
Your daily values may be higher or lower depending on
your calorie needs.

‘ ©www.NutritionData.com










Serving Size 1 cup (82 g) 

 

72        Calories from Fat 5 

1g        1% 

Saturated Fat 0g        0% 

Trans Fat  

0mg        0% 

2mg        0% 

17g        6% 

Dietary Fiber 2g        8% 

Sugars  

2g 

      0%        9% 

      0%        2% 

Nutrition Facts 

Amount Per Serving 

Calories  

% Daily Value* 

Total Fat  

Cholesterol  

Sodium  

Total Carbohydrate  

Protein  

Vitamin A  Vitamin C 

Calcium  Iron 

www.NutritionData.com 

*Percent Daily Values are based on a 2,000 calorie diet. 

Your daily values may be higher or lower depending on 

your calorie needs. 



Adds Mass to Plants


Does Not Add Mass to Plants
Below are three explanations of how plants get mass. Circle which one you think is best.

[image: image34.emf]Nutrition Facts

Serving Size 1 cup (80 g)
I

Amount Per Serving
Calories 85 Calories from Fat 2

% Daily Value*

Total Fat Og 0%
Saturated Fat Og 0%
Trans Fat

Cholesterol Omg 0%

Sodium 46mg 2%

Total Carbohydrate 169 5%
Dietary Fiber 4g 18%
Sugars 1g

Protein 5¢

I

Vitamin A 4% * Vitamin C 26%

Calcium 2% * Iron 7%

*Percent Daily Values are based on a 2,000 calorie diet.
Your daily values may be higher or lower depending on
your calorie needs.
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Serving Size 1 cup (80 g) 

 

85        Calories from Fat 2 

0g        0% 

Saturated Fat 0g        0% 

Trans Fat  

0mg        0% 

46mg        2% 

16g        5% 

Dietary Fiber 4g      18% 

Sugars 1g 

5g 

      4%      26% 

      2%        7% 

Nutrition Facts 

Amount Per Serving 

Calories  

% Daily Value* 

Total Fat  

Cholesterol  

Sodium  

Total Carbohydrate  

Protein  

Vitamin A  Vitamin C 

Calcium  Iron 

www.NutritionData.com 

*Percent Daily Values are based on a 2,000 calorie diet. 

Your daily values may be higher or lower depending on 

your calorie needs. 


Why do you think your choice is best?
	


Name:_____________________ Period:____ Date:_________

Investigating Plant Growth

Part 1: Initial Explanation and Prediction

When plants grow there are hidden chemical changes—transformations in matter and energy that take place when molecules are split apart and their atoms combine into new molecules.  In chemical changes reactants (materials that are in the system before the change) always change into products (materials that the reactants change into). 

In this investigation you will grow plants from seeds, so you will have to figure out what the reactants and products are when plants grow. Think about what materials are adding mass to the plants as they grow (that would be the reactants) and what materials are present after the plants have grown (that would be the products). Try explaining and predicting how those materials change.

Your explanation: How are reactants changing into products when plants grow? (What things add mass to plants, and what happens to these materials after the plant has grown?)
Your prediction: What changes in reactants or products could we measure or observe?

Use the Process Tool to show your explanation and prediction: Show your ideas about how matter and energy change when plants grow.
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One more prediction: When you grow your plants, you will measure the mass of plants and the mass of soil. Alex and Blake think soil adds the most mass. Carmen thinks air adds the most mass. Write down what you would expect to happen in the investigation if the students are right (even if you don’t agree with them!)
	
	If Alex and Blake are right, you would expect…
	If Carmen is right, 

you would expect…

	The mass of the plants will…
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease

	The mass of the soil will…
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease


Do you think soil will gain mass, lose mass, or stay the same? Why?
Name:_____________________ Period:____ Date:_________
Part 2: Measurements During the Investigation
In this investigation you will make observations of radish plants growing over several weeks. You will measure their growth by recording mass changes. It is important to make careful measurements of mass change in the plants and also of the material (Vermiculite) that they are growing in. Double-check all your measurements as you complete the investigation.

My Observations:

DAY 7 LIGHT  



          DAY 14 LIGHT
	
	Start Mass
	End Mass
	Mass Change
	
	
	Start Mass
	End Mass
	Mass Change

	Vermiculite


	
	
	
	
	Vermiculite


	
	
	

	Plants


	
	
	
	
	Plants


	
	
	


RESULTS FOR LIGHT:

Describe the mass change you observed for your plants in the light. 

	


DAY 7 DARK



          DAY 14 DARK
	
	Start Mass
	End Mass
	Mass Change
	
	
	Start Mass
	End Mass
	Mass Change

	Vermiculite


	
	
	
	
	Vermiculite


	
	
	

	Plants


	
	
	
	
	Plants


	
	
	


RESULTS FOR DARK:

Describe the mass change you observed for your plants in the dark. 

	


Our Class Results

DAY 7 LIGHT

	Groups
	1
	2
	3
	4
	5
	6
	7
	8
	Avg

	Plant Mass Change
	
	
	
	
	
	
	
	
	

	Soil Mass Change
	
	
	
	
	
	
	
	
	


DAY 14 LIGHT

	Groups
	1
	2
	3
	4
	5
	6
	7
	8
	Avg

	Plant Mass Change
	
	
	
	
	
	
	
	
	

	Soil Mass Change
	
	
	
	
	
	
	
	
	


DAY 7 DARK

	Groups
	1
	2
	3
	4
	5
	6
	7
	8
	Avg

	Plant Mass Change
	
	
	
	
	
	
	
	
	

	Soil Mass Change
	
	
	
	
	
	
	
	
	


DAY 14 DARK

	Groups
	1
	2
	3
	4
	5
	6
	7
	8
	Avg

	Plant Mass Change
	
	
	
	
	
	
	
	
	

	Soil Mass Change
	
	
	
	
	
	
	
	
	


Part 3: Explaining Your Results

Claims—your revised explanation: How are reactants changing into products when plants grow?

Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name:_____________________ Period:____ Date:_________
A Big Job For Little Seeds

A tiny seed can grow into a large plant or even a very large tree. Have you ever thought about what is in the seed that starts the plant growing? And why can seeds grow underground without sunlight? There must be something more to those little seeds! Corn, beans, and peas are all seeds that we eat. We also eat sunflower seeds and many fruits, nuts, and vegetables that are seeds. Look at the nutrition labels below. What materials do you find in seeds?

[image: image35.emf]Nutrition Facts

Serving Size 1 cup 134g (134 g)
s

Amount Per Serving
Calories 103 Calories from Fat 4

% Daily Value*

Total Fat 1g 1%
Saturated Fat Og 0%
Trans Fat

Cholesterol Omg 0%

Sodium 145mg 6%

Total Carbohydrate 189 6%
Dietary Fiber 69 24%
Sugars 7g

Protein7g

I

Vitamin A 55% ¢ Vitamin C 40%

Calcium 3% ¢ Iron 11%

*Percent Daily Values are based on a 2,000 calorie diet.
Your daily values may be higher or lower depending on
your calorie needs.

‘ ©www.NutritionData.com










Serving Size 1 cup 134g (134 g) 

 

103        Calories from Fat 4 

1g        1% 

Saturated Fat 0g        0% 

Trans Fat  

0mg        0% 

145mg        6% 

18g        6% 

Dietary Fiber 6g      24% 

Sugars 7g 

7g 

    55%      40% 

      3%      11% 

Nutrition Facts 

Amount Per Serving 

Calories  

% Daily Value* 

Total Fat  

Cholesterol  

Sodium  

Total Carbohydrate  

Protein  

Vitamin A  Vitamin C 

Calcium  Iron 

www.NutritionData.com 

*Percent Daily Values are based on a 2,000 calorie diet. 

Your daily values may be higher or lower depending on 

your calorie needs. 


1. What is the most abundant material found in these three types of seeds? How do you think this material is made? 
2. Seeds contain a carbohydrate called starch. Starch is made of carbon, hydrogen, and oxygen atoms and is a good source of chemical energy. Why do you think that little seeds need this energy-rich material? How do they use it?
Name: _____________________ Period: ____ Date: ________
A Dirty Job

Most people would say that plants need water and soil to grow, but they may not know what plants get from these things. Today you will look at several studies on plant growth that happened over the last four centuries. Each study has data you can use to decide what plants get from soil, water, and air. Discuss each study with your classmates, then complete the questions below.

Reviewing the results of scientists who investigated plant growth
1. After reading van Helmont’s study, calculate the change in weight of the willow tree and soil.
	WEIGHT CHANGE OF TREE
	WEIGHT CHANGE OF SOIL

	___________ pounds
	_________ pounds


2. Although van Helmont was able to show that plants didn’t simply take mass from the soil, he believed that the plant’s material was somehow composed of water, the only thing he added to the bucket other than soil. What do you think about this idea? Can plant mass come mostly from water? 
3. How is van Helmont’s finding similar or different from your findings from your own investigation? 
4. van Helmont’s study found that plant mass does not come from soil, but comes from water instead. Woodward’s study found that plants need soil minerals, and that most water does not add mass. Where else might plants get their mass if not from water or soil? 
5. Priestley and Senebier found that plants change the air around them and Senebier found that plants take in carbon from carbon dioxide (and give off oxygen). Senebier concluded that some plant mass comes from the air. What do you think of this idea? 
Explaining the Scientists’ Results

The findings of van Helmont, Woodward, Priestley, and Senebier can be used in an argument from evidence about the chemical changes in materials that take place when plants grow.  Try using their evidence as part of an argument.
Claims—your explanation: How are reactants changing into products when plants grow?

Using the Process Tool: Show your new ideas about how reactants change into products on the process tool diagram below.
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Evidence: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name:_____________________ Period:____ Date:_________
What Does It Give To Plants?

When you look at a plant, it is obvious it is not made only of water or only of soil minerals. What makes up a plant must be more complex than that, right? Let’s take a closer look at what plants are made of, and whether they get these things from soil, soil minerals, water, or air. 

1. You will need to look at the nutrition information for water, soil minerals, and air and then decide if each gives plants the things they need. If so, place an X in the box. If not, leave the box blank.
	Plants are made of….
	Can plants get these things from WATER?
	Can plants get these things from SOIL?
	Can plants get these things from AIR?

	CARBON
	
	
	

	OXYGEN
	
	
	

	HYDROGEN
	
	
	


2. Fill in the table below about the kinds of atoms and molecules in air, plants, and soil.

	Material
	What kinds of atoms are in this material?
	What kinds of molecules or ions are in this material?
	Do these molecules have stored chemical energy (in C-C or C-H bonds?

	Air


	
	
	

	Plants


	
	
	

	Soil (include only water and minerals that plants can absorb through their roots)
	
	
	


3. The most abundant materials in plants (except water) are carbohydrates such as starch and cellulose.  They are organic materials (they have high-energy C-C and C-H bonds), and they are made of carbon, hydrogen, and oxygen atoms.

a. Where do you think the ATOMS in plant carbohydrates came from?

b. Where do you think the CHEMICAL ENERGY in carbohydrate C-C and C-H bonds came from?

Name: _____________________ Period: ____ Date: ________
There’s Something In the Air: Soda Lime & BTB

In this investigation, we will use BTB indicator and soda lime to study how plants change the air around them. We will test plants under two different conditions: 1) plants in the light, and 2) plants in the dark. 
	
	Plants in Light
	Plants in Dark

	The amount 

of CO2 will…
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease

	What will happen to the color?
	( stay blue
( turn yellow
	( stay blue
( turn yellow

	What will happen to soda lime mass?
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease


Part 1: Initial Explanation and Predictions

We will look for color change in the BTB indicator. BTB is normally blue to light blue. If BTB changes to yellow that means more CO2 is in the container. We will also look for mass change in soda lime. Soda lime absorbs CO2 and water.
What do you predict will happen to the amount of CO2 in each chamber?

Explain your prediction for the plant in the LIGHT. 
Explain your prediction for the plant in the DARK
Use the Process Tool to show your explanation and prediction of how plants change the air around them, for both plants in the light and plants in the dark: Show your ideas about how matter and energy change when plants are put in light and dark conditions.

Process Tool for Plants in the LIGHT
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Process Tool for Plants in the DARK
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Part 2: Observations of BTB Color and Soda Lime Mass

Record the color of the BTB and the mass change of soda lime for your plants. 
Record Color of BTB



      Record Mass Change in Soda Lime
	
	Plant in LIGHT
	Plant in DARK
	
	
	Plant in LIGHT
	Plant in DARK

	0 minutes


	
	
	
	0 minutes


	
	

	24 hours


	
	
	
	24 hours


	
	

	48 hours


	
	
	
	48 hours


	
	


Explain where you think the carbon dioxide that you measured using BTB and soda lime mass (remember that soda lime absorbs carbon dioxide) is coming from in your experiment? 
	


Explain where you think the carbon dioxide that you measured using BTB and soda lime mass (remember that soda lime absorbs carbon dioxide) is going to in your experiment? 
	


Part 3: Explaining Your Results

Claims—your revised explanation: How are reactants changing into products when we put plants into LIGHT condition with BTB and soda lime?
	


Claims—your revised explanation: How are reactants changing into products when we put plants into DARK condition with BTB and soda lime?

	


Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the LIGHT condition.
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Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the DARK condition.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.

Name: _____________________ Period: ____ Date: ________
There’s Something In the Air: Plants and BTB

In this investigation, we will use BTB indicator to study how plants change the air around them. We will test plants under two different conditions: 1) plants in the light, and 2) plants in the dark. 

Part 1: Initial Explanation and Predictions

We will look for color change in the BTB indicator. BTB is normally blue to light blue. If BTB changes to yellow that means more CO2 is in the container. 
	
	Plants in Light
	Plants in Dark

	The amount 

of CO2 will…
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease

	What will happen to the color?
	( stay blue
( turn yellow
	( stay blue
( turn yellow


What do you predict will happen to the amount of CO2 in each chamber?

Explain your prediction for the plant in the LIGHT. 
Explain your prediction for the plant in the DARK
Use the Process Tool to show your explanation and prediction of how plants change the air around them, for both plants in the light and plants in the dark: Show your ideas about how matter and energy change when plants are put in light and dark conditions.

Process Tool for Plants in the LIGHT

[image: image8.png]Reactants

Chemical change

Products

Predictions for
change in mass





Process Tool for Plants in the DARK
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Part 2: Observations of BTB for Plants in Light and Dark Conditions

Record the color of the BTB in the table. 
	
	Plant in LIGHT
	Plant in DARK

	0 minutes
	
	

	60 minutes
	
	

	__ minutes
	
	


Explain where you think the carbon dioxide that you measured using BTB is coming from in your experiment? 
	


Explain where you think the carbon dioxide that you measured using BTB is going to in your experiment? 
	


Part 3: Explaining Your Results

Claims—your revised explanation: How are reactants changing into products when we put plants into LIGHT condition with BTB?

	


Claims—your revised explanation: How are reactants changing into products when we put plants into DARK condition with BTB?

	


Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the LIGHT condition.
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Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the DARK condition.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.

Name: _____________________ Period: ____ Date: ________
There’s Something In The Air: CO2 Probe
In this activity, we will use probes to study how plants change the air around them. We will test plants under two different conditions:  1) plants in the light, and 2) plants in the dark.
Part 1: Initial Explanation and Predictions

[image: image36.png]



	What do you predict will happen to the amount of CO2 in each chamber?


	
	Plants in Light
	Plants in Dark

	
	The amount 

of CO2 will…
	( increase

( be the same

( decrease
	( increase

( be the same

( decrease


What do you predict will happen to the amount of CO2 in each chamber?

Explain your prediction for the plant in the LIGHT. 
Explain your prediction for the plant in the DARK
Use the Process Tool to show your explanation and prediction of how plants change the air around them, for both plants in the light and plants in the dark: Show your ideas about how matter and energy change when plants are put in light and dark conditions.

Process Tool for Plants in the LIGHT
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Process Tool for Plants in the DARK
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Part 2: Observations of CO2 for Plants in Light and Dark Conditions

Record the CO2 level in the table. Make sure to record in parts per million (ppm).
	
	Plant in LIGHT
	Plant in DARK

	0 minutes
	
	

	5 minutes
	
	

	10 minutes
	
	


Explain why you think the carbon dioxide levels change the way they do in the LIGHT condition? 
	


Explain why you think the carbon dioxide levels change the way they do in the DARK condition?

	


Do you think carbon dioxide could add mass and take mass away from plants? Why or why not? 
	


Part 3: Explaining Your Results
Claims—your revised explanation: How are reactants changing into products when we put plants into the LIGHT condition?

	


Claims—your revised explanation: How are reactants changing into products when we put plants into the DARK condition?

	


Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the LIGHT condition.
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Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below for the DARK condition.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.

Name:_____________________ Period:____ Date:_________
Photosynthesis: What’s It All About?

Part 1: My Ideas Before Viewing the PowerPoint
When plants make food, they change matter and energy. They change the materials they take inside their leaves into other materials. They change sunlight that is absorbed by the leaves into another type of energy. Use the diagram below to show how plants change matter and energy. 
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You collected a lot of evidence about plant growth. What evidence do you have to support that plants change matter and energy like they do in your diagram?
	


Part 2: Using Molecular Models
Use the molecular models to figure out how water combines with carbon dioxide during photosynthesis:

1. Follow the instructions on the handout to make models of water molecules and carbon dioxide molecules (steps 1 and 2).

2. Use the table below to answer the questions about the water and carbon dioxide molecules (step 3).
	
	Matter
	Energy

	
	How many
carbon atoms
	How many
oxygen atoms
	How many
hydrogen atoms
	Chemical energy: Yes or No?

(C-C; C-H Bonds)

	Began with…
	
	
	
	

	Carbon dioxide
	
	
	
	

	Water
	
	
	
	

	End with…
	
	
	
	

	Glucose
	
	
	
	

	Oxygen
	
	
	
	


3. In the process of photosynthesis, plants rearrange water and carbon dioxide molecules into glucose and oxygen molecules. Follow steps 4 through 6 in your handout to model how the atoms and bonds in carbon dioxide and water molecules are rearranged to form glucose and oxygen molecules during photosynthesis. 

4. Now write the chemical equation for the photosynthesis reaction here:

	


5. Confirm that the numbers of different types of molecules in the equation matches what you modeled. Do the numbers of carbon dioxide and water molecules that you began with and the number of glucose and oxygen molecules that you ended with match the numbers in the chemical equation above?

6. Which type of molecule involved in the photosynthesis process (water, carbon dioxide, glucose, oxygen) has the highest amount of chemical energy?
Part 3: Explaining Photosynthesis
Use the process tool below to show your revised ideas about what happens in photosynthesis.
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Answer the follow questions to explain the transformations of matter and energy involved in the process of photosynthesis.

1.  Two construction workers, Luis and Ana, were having a discussion while they were building a log house one day. Ana said, “Isn’t it amazing that the mass of these heavy logs came originally from a gas, carbon dioxide in the air?” Luis couldn’t believe his ears. He said, “There’s no way that the mass of these logs came from the air. Air doesn’t weigh anything. You are absolutely crazy Ana! The mass of these logs came from water and nutrients in the soil.” Do you agree with Ana or Luis? Explain your ideas about what provides most of the mass that makes up a log.
	


2. You modeled that photosynthesis is a process where plant cells take inorganic matter (water and carbon dioxide molecules) and rearrange the atoms in these molecules into high-energy organic matter (glucose) plus oxygen. Where do plant cells get energy for this process and how does the energy change during photosynthesis? 

	


3. Do plants create energy during photosynthesis? Explain why you think they do or do not.
	


Name: _____________________ Period: ____ Date: ________
Biosynthesis

Part 1: My Ideas About Biosynthesis Before Viewing the PowerPoint
When a tree grows, all of its parts get bigger. Let’s consider one part of a tree, the tree’s trunk. Below, please describe your ideas about how a tree trunk grows, making the tree bigger.

1. Using Sugar and Soil Minerals To Grow:

When a tree trunk grows, the cells in the trunk are dividing so that the trunk can get bigger. Where do the cells get the materials they need in order to grow and divide? When you learned about photosynthesis, you learned that plants carry out photosynthesis to create their own food, sugar. Plants also use some minerals in the soil in the process of growing. How do plants use sugar and soil minerals to grow?
	Materials in sugar and soil minerals: List your ideas about the main organic and inorganic materials in sugar and soil minerals.  (Hint: You might take a look at the Nutrients for Plants Handout?)

1.

2.

3.

4.


	Transformation of materials in growth: Explain how you think those materials might be changed when the plant uses them to grow.




Use the process tool to show your ideas about what happens to one material that plants use to grow.
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2. Movement of materials to a tree’s trunk
In order for the tree’s trunk to get bigger, it must get materials from somewhere.  Explain your ideas about how the materials the tree needs to grow get to the woody material of tree’s trunk.

3. Transformation of materials inside cells in a tree’s woody material
	Materials in wood: List your ideas about the main organic and inorganic materials in wood.
1.

2.

3.

4.


	Transformation of materials in biosynthesis: Explain how you think those materials might be made when cells within the tree’s trunk grow and divide.




Use the process tool to show your ideas about what happens to one material in the woody part of the tree’s trunk when the tree grows.
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4. Checking your explanation
Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases) change into other materials, but matter is not created or destroyed.
Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name: _____________________ Period: ______ Date: _________
Part 2: Building Molecules to Simulate Biosynthesis
In this activity, your teacher will demonstrate how different molecules in plants are produced through biosynthesis. For each example of biosynthesis, describe what is happening to the materials the plant is using. 

Biosynthetic Process #1: Making Starch
	What materials are needed?



	Describe what is happening.




Biosynthetic Process #2: Making Cellulose/Fiber 
	What materials are needed?



	Describe what is happening.




Biosynthetic Process #4: Making Proteins
	What materials are needed?



	Describe what is happening.




Name: _____________________ Period: ____ Date: ________
Part 3: My Ideas About Biosynthesis After Viewing the PowerPoint
Please describe your revised ideas about how the tree trunk grows, making the tree bigger.

2. Using Sugar and Soil Minerals To Grow:
	Materials in sugar and soil minerals: List the main organic and inorganic materials in sugar and soil minerals.  

1.

2.

3.

4.


	Transformation of materials in growth: Explain how those materials are changed when the plant uses them to grow.




Use the process tool to show what happens to one material that plants use to grow.
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2. Movement of materials to a tree’s trunk

In order for the tree’s trunk to get bigger, it must get materials from somewhere.  Explain how the materials the tree needs to grow get to the woody material of tree’s trunk.

3. Transformation of materials inside cells in a tree’s woody material
	Materials in wood: List the main organic and inorganic materials in wood.
1.

2.

3.

4.


	Transformation of materials in biosynthesis: Explain how those materials are made when cells within the tree’s trunk grow and divide.




Use the process tool to show your ideas about what happens to one material in the woody part of the tree’s trunk when the tree grows.
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4. Checking your explanation
Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases) change into other materials, but matter is not created or destroyed.
Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name: _____________________ Period: ____ Date: ________
How Is Food Used In Plants?

Each cell in each plant part uses glucose in two ways:

1. as a source of atoms for growing (making new molecules)

2. as a source of energy (for doing life’s processes)
The table below describes how much of a plant’s mass (in g) is made up of different molecules.
	
	Apple fruit (100 g)
	Peanut seeds (100 g)
	Spinach leaves (100 g)

	Water
	85.6
	6.5
	91.4

	Carbohydrates
	13.8
	16.1
	3.6

	Fats
	0.2
	49.2
	0.4

	Proteins
	0.3
	25.8
	2.9

	Other
	0.1
	2.4 
	1.7


Using the table above, answer the following questions.

	
	Apple fruit
	Peanut seeds
	Spinach leaves

	What molecule makes up the most mass of the plant?
	
	
	

	What types of atoms make up this molecule?
	
	
	

	Where did the plant get these atoms?
	
	
	

	How did these atoms get inside the plant?
	
	
	

	What molecule makes up the next biggest amount of mass?
	
	
	

	What types of atoms make up this molecule?
	
	
	

	Where did the plant get these atoms?
	
	
	

	How did these atoms get inside the plant?
	
	
	


The table below describes how much of a plant’s mass (in g) is made up of the different atoms of minerals from the soil.  Notice that compared to the amount of a plant’s mass made up of water, fats, proteins, and carbohydrates, the amount made up of minerals is very small.
	
	Apple fruit (100 g)
	Peanut seeds (100 g)
	Spinach leaves (100 g)

	Calcium
	0.006
	0.092
	0.099

	Iron
	0.0001
	0.005
	0.003

	Magnesium
	0.005
	0.168
	0.079

	Nitrogen
	0.048
	4.128
	0.464

	Phosphorus
	0.011
	0.376
	0.049

	Potassium
	0.107
	0.705
	0.558

	Sodium
	0.001
	0.018
	0.079

	Zinc
	0
	0.003
	0.001

	Copper
	0
	0.001
	0.0001

	Manganese
	0
	0.002
	0.001


As you have seen, plants cells are made of mostly water, fats, proteins, carbohydrates and some minerals.  

When a plant grows bigger, what is happening inside the plant?  When they grow, plants take the food they make, the simple sugar glucose, and use enzymes to build bigger molecules such as fats, proteins, and carbohydrates.  These molecules are the building blocks for the new cells and organelles of the plant.  Proteins and some other molecules require the atoms from minerals, such as calcium or nitrogen, to work properly.  Therefore, even though plants get most of their mass by making food and taking up water from the soil, plants also need a small amount of nutrients from the soil.

1. What do plants need energy to do?

2. Where does this energy come from?

How do you think plants release this energy to use it to do work?  To use the energy stored in food, plants break down food molecules in a process called cellular respiration.  Breaking down the molecules releases the stored energy and allows plants to use the energy for work. This process is identical to the way you, dogs, mushrooms, and bees (and many, many other living things) use food for energy, so it also requires oxygen.

Enzymes located in the cells of plants, break apart molecules of food and oxygen and change them into molecules of carbon dioxide and water.  These are the same byproducts that animals make!  
Cellular respiration is the process by which cells change (transform) the chemical potential energy found in energy-rich substances (food) into usable, motion energy and heat.  

MATTER
Glucose + Oxygen 
( 
Carbon dioxide + Water

ENERGY
Chemical Potential Energy
(
Motion Energy + Heat

1. After plants use food for energy, where do you think the carbon atoms in the food go?

2. When plants break down food in cellular respiration, what happens to the chemical potential energy that was stored in the food?

3. When plants use the glucose molecules they make in photosynthesis to build fats, carbohydrates, and proteins to grow, what happens to the chemical energy in those glucose molecules?

4. Can the plant use these molecules as a food source later?

5. Use the matter and energy process tool below to show how plants use the food they make during photosynthesis (glucose) to synthesize (make) large carbohydrate molecules.  
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Besides these two processes, what other kinds of things can plants use the sugar they make to do?

6. Now think back to the results of your radish experiment.  

1. Why did the radishes grown in the light gain weight? 

2. Where did the weight come from?


3. Was all the new weight glucose?  If not, what other types of molecules do you think the radish plant made as it was growing?



4. Why did radish seeds that were grown in the dark lose weight even as they sprouted and started to grow?


5. Where did these seeds grown in the dark get their food?

6. What happened to the weight that was lost?

7. People frequently get confused about plants. They may think that plants and people are exact opposites—that people breathe in oxygen for their cells to work and plants “breathe” in carbon dioxide for their cells to work. They also think that plants “breathe out” oxygen for people to use. This is not the whole story! What would you say to a friend who believes this?

Name: _____________________ Period: ____ Date: ________
Telling A Starch Story

Work with your group to tell the story of a starch molecule.  The starch molecule was in a potato (still growing and attached to a potato plant) yesterday and right now it is supplying the potato plant’s stem cells with energy to move sugar around.  Tell a story that includes:

•
What raw materials (matter) and energy source did the plant combine in order to make a starch molecule?

•
What happened within in the leaves, stem, and roots of the potato plant to result in a starch molecule stored in the potato?

•
What happened to the starch molecule when the plant needed to use the stored energy? 

•
What forms of matter and energy were left when the plant used the starch molecule?

You will need to complete this story in partners. Everyone should fill out the chart on the next page as best as you can. The lists below suggest what might go in each column for some key stages in the process. Do you think that you could trace what happens to the individual carbon, oxygen, and hydrogen atoms as they go through the entire process? Each group should also figure out an interesting way to tell the story that includes the essential information from the chart and share their story with the other groups.

	Some important chemical processes include:
--photosynthesis
--biosynthesis 
--cellular respiration

	Some important forms of matter include:
--carbon dioxide
--oxygen
--water
--glucose 
--starch
	Some important forms of energy include:
--light energy
--chemical potential energy in C-C and C-H bonds
--heat energy
	Some important locations include:
--air and soil
--leaf, stem, root and potato cells of potato plants



 Starch Table (You may not need every row in the table)
	Name of process
	Change in matter (from --- to ---)
	Change in form of energy (from --- to ---)
	Change in location (from ---- to ----)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Name: _____________________ Period: ____ Date: ________
When Seeds and Plants Lose Mass

You have evidence to show that seeds and plants can lose mass. Below are three explanations about how this might happen, and where the mass goes. Read each explanation, and then pick the one you think is supported by your evidence.
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Which explanation is supported by your evidence? Explain why it is the best explanation.
	


Write an explanation about how young seeds lose mass, and where you think the mass goes.

	


Name: _____________________ Period: ____ Date: ________
The Air Around Seeds- BTB and Soda Lime

In this investigation you will make observations of whether seeds change the air around them. 
Part 1: Initial Explanation and Predictions
	Prediction: Based on your ideas about where mass goes, what do you predict will happen to the amount of CO2 around seeds?
	
	Seeds

	
	The amount of CO2 will…
	( increase

( be the same

( decrease


Your explanation: How are reactants changing into products when observing seeds? 

Use the Process Tool to show your explanation and prediction: Show your ideas about how matter and energy change when seeds in a chamber are observed.
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Name:_____________________ Period:____ Date:_________
Part 2: Measurements During the Investigation

Make your observations:

	
	Color of BTB
	
	
	Mass of Seeds
	Mass of Soda Lime

	0 minutes


	
	
	0 minutes
	
	

	24 hours


	
	
	24 hours
	
	

	
	
	
	
	Mass change:


	Mass change:


Initial Explanation:

Do you think seeds could lose their mass to the air? Why or why not?

	


What is the energy form a seed uses to start growing?

	


Part 3: Explaining Your Results
Claims—your revised explanation: How are reactants changing into products when seeds are observed?

Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.

Name: _____________________ Period: ____ Date: ________
The Air Around Seeds- CO2 Probe

In this investigation you will make observations of whether seeds change the air around them. 

Part 1: Initial Explanation and Predictions

	Prediction: Based on your ideas about where mass goes, what do you predict will happen to the amount of CO2 around seeds?
	
	Seeds

	
	The amount of CO2 will…
	( increase

( be the same

( decrease


Your explanation: How are reactants changing into products when observing seeds? 

Use the Process Tool to show your explanation and prediction: Show your ideas about how matter and energy change when seeds in a chamber are observed.
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Name:_____________________ Period:____ Date:_________
Part 2: Measurements During the Investigation

Make your observations:

	
	CO2 Level Around Seeds

	0 minutes
	

	10 minutes
	

	15 minutes
	


Initial Explanation:

Do you think seeds could lose their mass to the air? Why or why not?

	


What is the energy form a seed uses to start growing?

	


Part 3: Explaining Your Results
Claims—your revised explanation: How are reactants changing into products when seeds are observed?

Using the Process Tool: Show your new ideas about how reactants changed into products on the process tool diagram below.
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Evidence—the measurements that support your explanation: What are the key observations and measurements that support your explanation?

Reasoning—connecting claims to evidence and scientific principles

Connecting explanations and evidence: How does the evidence support your explanation?

Connecting evidence and principles.  Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.

Name:_____________________ Period:____ Date:_________
How Do Plants Use Glucose?
[image: image38.png]



Look at the diagram to the right. Now that you know more about photosynthesis and cellular respiration, explain what is true about the diagram, and what is missing?

	Plants take in carbon dioxide and give off oxygen. Explain why this is true for plants growing in the light. What is missing?
	Plants change the air in a different way when it is dark. Explain what you now know about plants in the dark.

	
	


Part 2: Molecular Models
	
	Matter
	Energy

	
	How many
carbon atoms
	How many
oxygen atoms
	How many
hydrogen atoms
	Chemical energy: Yes or No?

(C-C; C-H Bonds)

	Began with…
	
	
	
	

	Glucose
	
	
	
	

	Oxygen
	
	
	
	

	End with…
	
	
	
	

	Carbon Dioxide
	
	
	
	

	Water
	
	
	
	


Part 3: My Explanations

1.  Suppose you heard someone claim that plants lose mass at night, and this mass goes into the air. Explain how this might be correct or incorrect. _________________________________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. You modeled that cellular respiration is a process where plant cells oxidize glucose and rearrange the atoms from high-energy bonds to low-energy bonds. What happens to this chemical energy, and how does energy change? _____________________________________
____________________________________________________________________________

________________________________________________________________________________________________________________________________________________________

Application: Examples of Photosynthesis, Biosynthesis, and Cellular Respiration

Questions about Plant Biosynthesis and Cellular Respiration

1. Choose two examples of changes that happen when plants grow and move

· A carrot grows under the ground

· An oak tree lives through the winter without leaves

· A test for starch shows that there is more starch in the leaves of a houseplant in the afternoon than in the morning

· A grower keeps alfalfa seeds moist to make alfalfa sprouts for salads

· A flower makes nectar (mostly sugar dissolved in water) to attract bees and hummingbirds

2. Use the Process Tool and questions on the next two pages to predict what will happen in your examples.

3. (Optional): Use molecular models to show what happens inside the cells of the plant.
Questions about Other Chemical Changes

Connect to combustion: Of the three kinds of chemical changes that you studied in plants:

· Photosynthesis

· Biosynthesis

· Cellular respiration

Circle which change is most like combustion, the chemical change that you studied in Systems and Scale?  Explain your reasoning.

Stump the class: The Law of Conservation of Mass says that mass is conserved in EVERY chemical and physical change, including all changes that occur in plants.  Can you think of an example of something that a plant does where mass is not conserved?

1. Try to think of an example where mass seems to disappear—the products at the end are lighter than the reactants at the beginning.  Can anyone in the class suggest a possible explanation?

2. Try to think of an example where mass seems to be created—the products at the end are heavier than the reactants at the beginning.  Can anyone in the class suggest a possible explanation?
Name: _____________________ Period: ____ Date: ________
Predicting and Explaining an Example of Chemical Change in a Plant

1. Write your own explanation for what chemical changes are involved in this process.
	


2.  Predict what happens to the masses of materials involved in this process.
3. Explain what happens to the chemical energy stored in the C-C and C-H bonds of organic materials. 
4. Use the process tool to identify the reactants, products, and energy changes.
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5. Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases) change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name: _____________________ Period: ____ Date: ________
Predicting and Explaining an Example of Chemical Change in a Plant

1. Write your own explanation for what chemical changes are involved in this process.
	


2.  Predict what happens to the masses of materials involved in this process.
3. Explain what happens to the chemical energy stored in the C-C and C-H bonds of organic materials. 
4. Use the process tool to identify the reactants, products, and energy changes.
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5. Does your explanation follow the principles that apply to chemical changes?

Yes  No  Not sure Conservation of matter: Materials (solids, liquids, or gases) change into other materials, but matter is not created or destroyed.

Yes  No  Not sure Conservation of mass: The masses of reactants and products are equal.

Yes  No  Not sure Conservation of energy: Energy is not created or destroyed.

Yes  No  Not sure Conservation of atoms: Atoms are not created or destroyed.
Name:_____________________ Period:____ Date:_________
Application: What’s the Carbon Trend? Explaining the Keeling Curve

In this activity, you will use what you have learned in the Plants Unit to interpret the Keeling Curve and consider why it looks the way it does. 

Below is a famous graph called the Keeling Curve. This graph was originally created by a scientist named Charles Keeling. Starting in the 1950s, Keeling studied levels of carbon dioxide in the atmosphere at Mauna Loa scientific observatory in Hawaii. The first version of the graph was created with only about three years of data, beginning in 1958. Even with just three years of data, Keeling was able to see evidence of a trend in the concentration of carbon dioxide in the atmosphere. The graph below shows the data trend over the last 50 years, up to 2008.
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The Keeling Curve: Atmospheric CO2 concentrations measured at Mauna Loa Observatory

With your group, discuss and respond to the following questions to explain why the Keeling Curve looks the way it does. 

1. Describe the general trend in the level of carbon dioxide in the atmosphere between 1958 and 2008? In other words, is the level of carbon dioxide in the atmosphere going up, going down, or staying the same? (Hint: Use the red trend line to consider this question). 

	


2. Is the rate at which the carbon dioxide level in the atmosphere is changing staying the same or changing over time? (Hint: To help answer this question, compare how much the concentration of carbon dioxide changed in each of the five decades shown on the graph). 

	


3. Use what you have learned in the Plants Unit and the text below to develop an explanation answering the following question. WHY IS THE CONCENTRATION OF CARBON DIOXIDE IN THE ATMOSPHERE CHANGING THE WAY THAT IS SHOWN IN THE KEELING CURVE? Your explanation should include a claim about the direction of the trend, evidence supporting the claim, and reasoning describing WHY the trend is going the way it is.

Background information: Fossil fuels contain carbon that was stored by organisms (mostly plants) hundreds of millions of years ago. Plants that turned into fossil fuels were plants that lived in oceans, lakes and swamps. When these plants died, they sank to the bottoms of these areas and accumulated to great depths where they were eventually covered by layers of heavy sediments. The heavy layers above created conditions in which the dead, buried plants were subjected to high levels of heat and pressure. Under these conditions, the buried plants were slowly transformed into coal and petroleum, which can be used as fuels. Most of these carbon-containing fossil fuels remained buried for hundreds of millions of years, until modern times.

Through the process described above, Earth’s store of fossil fuels was created over hundreds of millions of years. While biogeochemical processes can create more fossil fuels over time, humans today are using our planet’s store of fossil fuels at a rate that is much greater than what can be replaced by natural processes even if widespread conditions favorable to the accumulation of carbon-rich materials still existed.

Provide your argument here:

	Claim 

The concentration of CO2 in Earth’s atmosphere is (circle one: going up, going down, staying the same).

Evidence

The evidence that supports this claim is:

Reasoning

The reason why the concentration of carbon dioxide in Earth’s atmosphere is changing this way is because:




4. Now let’s consider the gray colored line on the Keeling Curve. In your own words, describe the trend shown by the gray line. (Hint: The Annual Cycle inset in the graph should help you explain the gray trend line more precisely.) 

	


5. So, what is the reason why the concentration of carbon dioxide in Earth’s atmosphere is changing the way that is shown by the gray line? Discuss with your group and write your initial ideas about what might explain this pattern. 

	


6. Question 5 is a hard question! We can give you a hint that plants play a big role in explaining the short term fluctuations shown by the gray line. Consider what you know about how plants change the air around them to help you think about this question. The information provided below may also help you think about the reason for the gray line trend.

Consider that seasons on Earth are determined by the tilt of our planet on its axis. Due to this tilt, when it is summer in the northern hemisphere it is winter in the southern hemisphere, and vice versa. This relationship is shown in the diagram below.
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Graphic from http://lasp.colorado.edu/~bagenal/1010/SESSIONS/3.CelestialCycles.html
And, here are a few more facts. Considering the planet as a whole, water covers about 71% of Earth’s surface and land covers about 29%. However, the land masses on Earth are not equally distributed all over the planet. In fact, the distribution is pretty different in the northern and southern hemispheres. The northern hemisphere is about 39% land and 61% water. The southern hemisphere is only about 19% land. The southern hemisphere is covered by more water; about 81% of the southern hemisphere is water. 

How can this evidence help you explain the reason for the gray line trend in the Keeling Curve? Discuss with your group and provide a revised argument here.

	Claim

While overall, there has been a trend of carbon dioxide in the atmosphere rising for the past 50 years, every year the concentration of carbon dioxide in the atmosphere fluctuates such that it is (choose one):

A. Going down in southern hemisphere summer and going up in southern hemisphere winter

B. Going down in northern hemisphere summer and going up northern hemisphere winter

Reasoning

The reason why the concentration of CO2 in Earth’s atmosphere is changing this way is because:




7. Some people who want to limit their carbon footprint (that is, the amount of carbon dioxide that they send into the atmosphere as a result of their activities) do so by paying for trees to be planted in forests around the world. Explain how planting trees helps to reduce the amount of carbon dioxide in the atmosphere. 

	


Name:_____________________ Period:____ Date:_________
How Many Trees Do I Need?


Nowadays, companies offer to plant trees to offset the carbon we put in the air. For example, an airline company might offer to plant a tree to offset the fuel they use to get passengers from one city to another. Why would planting trees matter? Well, it all has to do with carbon dioxide. We put carbon dioxide into the air when we drive, fly, use electricity at home, and even when we eat things!

Today you figure out how much carbon dioxide you put into the air when you go about a regular school day. Then you will figure out how many trees you would need to take up all this carbon dioxide.

	
	Pounds of CO2 given off each day
	Number of Trees to take up this CO2 (divide by 0.06)

	My Trees


	
	

	An American’s Trees


	85 lbs of CO2 per day
	

	World Average Trees


	22 lbs of CO2 per day
	


Step 1: Look at the slips of paper with all the things you could do in a regular school day. Choose as many of these things that you do each and every day. Set aside the things you do not usually do.

Step 2: Add up the total POUNDS of carbon dioxide you put into the air to do these things, and put the total in the table to the right.

Step 3: A mature tree takes in an average of about 0.06 pounds of CO2 a day. This is about 22 pounds of CO2 in a year and about 1 metric ton (2204 pounds) of CO2 in the course of its life. Divide your daily carbon dioxide output by 0.06 to find out how many trees you need working for you each and every day. 

Step 4: The average American emits about 85 pounds of CO2 each day. This is once you add all the things Americans do that require electricity and fuel (including what we eat!). The global average for people is only about 22 pounds of CO2 a day. Calculate how many trees an American needs compared to the average amount around the world.

Step 5: Look back at your list of things you do each and every day. What is one thing you could change that would reduce the amount of trees you would need?
	


Carmen: Carbon dioxide adds the most mass to plants. Soil and water only add a little.





Alex: Water and soil help plants, but plants make the mass themselves.





Blake: Plants take in water and soil and those add mass through photosynthesis.
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Carmen: When plants and seeds lose mass, it mostly goes into the air as carbon dioxide.





Alex: Plants and seeds lose mass because the plant is not getting what it needs, so the mass just goes away.





Blake: Plants and seeds lose mass because they can’t do photosynthesis. The mass may go back into the soil around the plant.








