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10.

11.

Safety Guidelines for Science Investigations

Follow instructions. Listen carefully to your teacher’s instructions. Ask questions if you don’t
know what to do.

Don’t taste things. No tasting anything or putting it near your mouth unless your teacher says it
is safe to do so.

Smell substances like a chemist. When you smell a substance, don’t put your nose near it.
Instead, gently move the air from above the substance to your nose. This is how chemists smell
substances.

Protect your eyes. Wear safety goggles if something wet could splash into your eyes, if powder
or dust might get in your eyes, or if something sharp could fly into your eyes.

Protect your hands. Wear gloves if you are working with materials or chemicals that could irritate
your skin.

Keep your hands away from your face. Do not touch your face, mouth, ears, eyes, or nose while
working with chemicals, plants, or animals.

Tell your teacher if you have allergies. This will keep you safe and comfortable during science
class.

Be calm and careful. Move carefully and slowly around the classroom. Save your outdoor
behavior for recess.

Report all spills, accidents, and injuries to your teacher. Tell your teacher if something spills, if
there is an accident, or if someone gets injured.

Avoid anything that could cause a burn. Allow your teacher to work with hot water or hot
equipment.

Wash your hands after class. Make sure to wash your hands thoroughly with soap and water
after handling plants, animals, or science materials.

© 2018 The Regents of the University of California. All rights reserved. Permission granted to photocopy for classroom use.









Name: Date:

Chapter 1: Photosynthesis
Chapter Overview

Why didn't the plants and animals in the biodome have enough energy storage
molecules? You'll start your investigation by exploring what affects the amount of
energy storage molecules in ecosystems.

Matter and Energy in Ecosystems—Chapter 1
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Lesson 1.2: Investigating a Biodome

Welcome to your assignment as student ecologists! Five years ago, a group called the Econauts
began an ambitious project to determine if humans could survive on another planet. They
constructed a biodome, an ecosystem inside a glass dome that is larger than a football field. The
ecosystem was filled with plants, animals, and eight humans. Recently, the group noticed that the
organisms were unhealthy and failing to reproduce. The organisms were saved, but the cause of the
problem is a mystery. Now, the Econauts need you to investigate and determine what went wrong.

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 1 Question

e Why didn’t the plants and animals in the biodome have enough energy storage molecules?

Vocabulary
e abiotic matter
e biotic matter
e claim
e ecosystem
e energy storage molecule

e system

Digital Tool

e Matter and Energy in Ecosystems Simulation

Matter and Energy in Ecosystems—Lesson 1.2
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Introducing the Simulation

Part 1. Exploring the Simulation
Talk with your partner as you explore the Matter and Energy in Ecosystems Sim. Share what you
both notice.

e What do you notice about changes you can make in the Sim?

e What questions do you have about the Sim?

Part 2: Observing Energy Storage Molecules in an Ecosystem

With a partner, observe the Sim and see if you can get any evidence to help you answer the question
Where do the energy storage molecules in an ecosystem come from?

1. Observe the Sim, paying attention to the movement of the energy storage molecules throughout
the ecosystem.

2. In the table below, record what you observe about the flow of energy storage molecules into and
out of different parts of the ecosystem.

3. After you complete the table, answer the discussion questions with your partner.

Part of Contains energy Energy storage Energy storage

ecosystem storage molecules? molecules flowing in? molecules flowing
(yes or no) (yes or no) out? (yes or no)

Producers

Consumers

Decomposers

Dead matter

Abiotic matter

Discussion Questions
e Where do energy storage molecules first appear in the ecosystem?

e What ideas do you have about where energy storage molecules in an ecosystem come from?

Matter and Energy in Ecosystems—Lesson 1.2—Activity 3
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Lesson 1.3: Sunlight and Life

After the failure of their biodome, the Econauts are searching for answers. Why do some ecosystems
support so much life, while others are relatively lifeless? As student ecologists, you know that
organisms need energy to survive and that this energy comes from energy storage molecules. But
where do the energy storage molecules themselves come from? In order to help the Econauts, you'll
need to find out. Today, you'll learn the answers to these questions and others in Sunlight and Life, a
set of articles about the key ingredients that make some ecosystems livelier than others.

Unit Question
e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 1 Question

e Why didn’t the plants and animals in the biodome have enough energy storage molecules?

Vocabulary
e abiotic matter e consumer e producer
e biotic matter e ecosystem e system
e carbon e energy storage molecule
e carbon dioxide e photosynthesis

Matter and Energy in Ecosystems—Lesson 1.3
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Lesson 1.4: How Energy Storage Molecules Are Made

The Econauts are counting on you to discover why the organisms in the biodome did not have
enough energy storage molecules. As you investigate today, you'll find out more about what these
molecules are and how they are made. Soon, you'll be able to explain to the Econauts where these
energy storage molecules come from, bringing you one step closer to solving the mystery of the
failed biodome.

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 1 Question

e Why didn’t the plants and animals in the biodome have enough energy storage molecules?

Vocabulary
e abiotic matter e connect e photosynthesis
e biotic matter e consumer e producer
e carbon e energy storage molecules e system
e carbon dioxide e ecosystem
Digital Tool

e Matter and Energy in Ecosystems Simulation

Matter and Energy in Ecosystems—Lesson 1.4
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Revisiting Sunlight and Life

Part 1: Thinking More About Producers

These images from the Sim show the same cell of a producer, but at two different times.

Write a caption for this diagram to describe why you think the chloroplast at Time 1 is different from
the same chloroplast at Time 2.

Part 2: Taking a Closer Look at Sunlight and Life
Investigation Question: Where do the energy storage molecules in an ecosystem come from?

Read and annotate paragraphs 3 and 4 from the introduction to Sunlight and Life. As you read,
highlight any information that might help you answer the Investigation Question.

Matter and Energy in Ecosystems—Lesson 1.4—Activity 2 15
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Modeling Energy Storage Molecules

Part 1: Exploring the Modeling Tool

Today's new tool will help you display your understanding of where energy storage molecules come
from.

1. Open the Matter and Energy in Ecosystems Modeling Tool activity: Energy Storage Molecules.

2. Explore the Modeling Tool to help you learn how it works.

Part 2: Modeling Energy Storage Molecules

You have been investigating the process of photosynthesis to help you answer the Investigation
Question: Where do the energy storage molecules in an ecosystem come from?

Return to the Matter and Energy in Ecosystems Modeling Tool activity: Energy Storage Molecules,
and make a model that shows where the energy storage molecules in an ecosystem come from.

Goal: Show where the energy storage molecules in an ecosystem come from.

Do:
e Dragitems from the Ecosystem and Matter categories into your model.

e Add Movement arrows to show how matter moves through the ecosystem.

e Dragone or more Process editors to your model. Use them to show the process that makes
energy storage molecules. Name the process and show the input(s) and output(s).

Tip:

e You do not have to include all the items in your model. Only include items that will help you
meet the goal.

Matter and Energy in Ecosystems—Lesson 1.5—Activity 2
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Homework: Sim Mission: Determine Ways to Increase
Energy Storage Molecules

We know that energy storage molecules decreased in the biodome, and you investigated how that
might have happened. Another way to learn more about the biodome is to investigate the opposite—
an increase in energy storage molecules. Use the Sim to find out what changes will increase energy
storage molecules.

Mission: Find at least two ways to increase the amount of energy storage molecules producers can
make, without using the kill buttons.

Plan 1: One way | will try to increase the Plan 2: Another way | will try to increase the
number of energy storage molecules that number of energy storage molecules that
producers can make is to: (check one) producers can make is to: (check one)

¢ increase sunlight. c increase sunlight.

c decrease sunlight. c decrease sunlight.

¢ burndead matter. ¢ burndead matter.

¢ bury dead matter. ¢ bury dead matter.

c trap carbon dioxide. c trap carbon dioxide.

Steps to Complete Your Mission:

1. Open the Matter and Energy in Ecosystems Simulation.

2. Without changing any of the starting values, press PLAY. Run the Sim for at least 20 time units.
3. Make only one change to the ecosystem. Do not use the kill buttons.
4

. Observe the ecosystem for an additional 50 time units. Look for evidence that your mission is
complete. (Hint: Look at the graphs of energy storage molecules and photosynthesis.)

5. If your change does not increase the energy storage molecules in living things, reset the Sim and
try changing something else after 20 time units. (Hint: Make a BIG change in the ecosystem so it
is easier to see the effects.)

Matter and Energy in Ecosystems—Lesson 1.5—Activity 4
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Homework: Sim Mission: Determine Ways to Increase
Energy Storage Molecules (continued)

6. Remember, find two ways to increase energy storage molecules:

One change | made in the Sim that increased energy storage molecules was: (check one)
c increase sunlight.
c decrease sunlight.
¢ burndead matter.
¢ bury dead matter.

c trap carbon dioxide.

Another change | made in the Sim that increased energy storage molecules was: (check one)
c increase sunlight.
c decrease sunlight.
¢ burndead matter.
¢ bury dead matter.

c trap carbon dioxide.

7. Why did the changes you made result in more energy storage molecules?

Matter and Energy in Ecosystems—Lesson 1.5—Activity 4
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Lesson 1.6: Examining Data from the Biodome

Why did the biodome fail? The Econauts need answers from the Biodome Investigation Team in
order to begin planning for their next biodome. Today, you’ll get some new evidence that will help
you figure out what went wrong. Then, it will be up to you to explain the decrease in energy storage
molecules to the Econauts. Good luck, student ecologists!

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 1 Question

e Why didn’t the plants and animals in the biodome have enough energy storage molecules?

Key Concepts

e Carbon is part of carbon dioxide, which is abiotic matter. Carbon is also part of energy storage
molecules, which are biotic matter.

e During the process of photosynthesis, producers make energy storage molecules, using
carbon from carbon dioxide and energy from sunlight. This moves carbon from abiotic to
biotic matter.

e If one part of a system changes, this affects the rest of the system.

e When there is more carbon (in the form of carbon dioxide) in abiotic matter, more carbon is
available to producers for making energy storage molecules.

* When there is less carbon (in the form of carbon dioxide) in abiotic matter, less carbon is
available to producers for making energy storage molecules.

e When there is more sunlight, producers can make more energy storage molecules from the
carbon in carbon dioxide.

e When there is less sunlight, producers cannot make as many energy storage molecules from
the carbon in carbon dioxide.

Matter and Energy in Ecosystems—Lesson 1.6 27
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Lesson 1.6: Examining Data from the Biodome (continued)

Vocabulary

e abiotic matter
e biotic matter

e carbon

e carbon dioxide

e claim

Digital Tool

ecosystem e reasoning

energy storage molecule e scientific argument
evidence e system
photosynthesis

producer

e Matter and Energy in Ecosystems Modeling Tool activity: Energy Storage Molecules

Matter and Energy in Ecosystems—Lesson 1.6
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Warm-Up

Jaime is using the Sim and asks you for advice. He says, “l want an ecosystem that makes as many
energy storage molecules as possible! What should | do to increase the number of energy storage
molecules that producers can make?”

1. What should Jaime do to increase the number of energy storage molecules that producers can
make? You may choose more than one answer.

C

C

Decrease the amount of carbon dioxide in the ecosystem.
Increase the amount of carbon dioxide in the ecosystem.
Decrease the amount of sunlight in the ecosystem.

Increase the amount of sunlight in the ecosystem.

2. Explain your choice(s).

Matter and Energy in Ecosystems—Lesson 1.6—Activity 1
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Reasoning About Data from the Biodome

Use the Reasoning Tool to connect a piece of evidence from the graph (on page 30) to the claim you
think is best.

Claim 1: A change in the amount of carbon dioxide led to a decrease in the amount of energy storage
molecules made by producers in the biodome.

Claim 2: A change in the amount of sunlight led to a decrease in the amount of energy storage
molecules made by producers in the biodome.

Therefore, . ..

Evidence This matters because . . . . .
Vi ! . (Claim 1 or Claim 2)

Matter and Energy in Ecosystems—Lesson 1.6—Activity 3
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Chapter 2: Cellular Respiration in Ecosystems
Chapter Overview

You’ve determined that the amount of carbon dioxide in the biodome’s air
decreased. What could have caused this? Your next step is to find out what parts of
an ecosystem give off carbon dioxide, and this will help you think about what went
wrong in the biodome.

Matter and Energy in Ecosystems—Chapter 2
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Carbon Dioxide in Ecosystems

Launch the Matter and Energy in Ecosystems Sorting Tool activity: Carbon Dioxide in Ecosystems
and follow the instructions. Talk to a partner about your ideas as you work.

Goal: Show your ideas about which parts of an ecosystem give off carbon dioxide and which parts do
not give off carbon dioxide.

Do:
e Complete the table by placing each card into one of the categories.

Discuss:
After you finish sorting, discuss the following questions with your partner:

» Did you place any parts of the ecosystem in a different category than your partner? Why?

= Were you or your partner unsure about where to place any parts of the ecosystem? Why?

Class Poll:

After completing the sorting activity, choose the parts of the ecosystem that you think give off
carbon dioxide to the air.

¢ decomposers
c producers

C consumers

¢ dead matter

¢ abiotic matter

Matter and Energy in Ecosystems—Lesson 2.1—Activity 2
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Homework: Reading A Feast for Decomposers

Return to the article set, A Feast for Decomposers. You've already read the introduction; now choose
one of the articles to learn more about a particular decomposer and how it affects ecosystems. Read
and annotate the article you chose. Record the article (or articles) you read below.

Which article did you read?
¢ "Wonderful Worms"
¢ "Insects Break Down the Big Stuff"
¢ “Soil Bacteria by the Billions”
¢ “Surprising Soil Fungus”

¢ "Fungi That Feast on Wood”

(¢}

“Mold Makes Fuzzy Fruit”

(¢}

“Aquatic Bacteria Bonanza”

Active Reading Guidelines
1. Think carefully about what you read. Pay attention to your own understanding.

2. Asyou read, annotate the text to make a record of your thinking. Highlight challenging
words and add notes to record questions and make connections to your own experience.

3. Examine all visual representations carefully. Consider how they go together with the text.

4. After you read, discuss what you have read with others to help you better understand
the text.

40 Matter and Energy in Ecosystems—Lesson 2.1—Activity 5
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Warm-Up

In A Feast for Decomposers, you read a bit about cellular respiration. Now, look carefully at this
diagram and write what you think it shows about cellular respiration.

Cellular Respiration

In cell parts called the mitochondria, glucose (an energy storage molecule) plus oxygen combine to
make carbon dioxide plus water, releasing energy. This process is called cellular respiration.

What do you think this diagram shows about cellular respiration?

Matter and Energy in Ecosystems—Lesson 2.2—Activity 1
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Observing Cellular Respiration

Part 1. Observing Cellular Respiration in the Sim

With a partner, you will observe the Sim. You will use what you see when you press VIEW CELL along
with the diagram below to learn more about cellular respiration. These two models will help you
answer the Investigation Question: How do organisms give off carbon dioxide?

1. Press VIEW CELL for all the different organisms.

2. Compare what you see in the Sim to the diagram from the article (on page 42), using the following
questions as a discussion guide:

e What is similar about cells in the Sim and the article diagram?
 What is different about cells in the Sim and the article diagram?

e What do both models tell you about how organisms give off carbon dioxide?

Part 2: Revising Your Answer

Now that you’ve gathered evidence about cellular respiration in the Sim, look at the diagram (on
page 42) again. Revise your answer by recording your new ideas about cellular respiration.

Part 3: Observing Cellular Respiration in the Sim

Does cellular respiration require energy from the sun?

1. Open the Sim.

2. Click PLAY to run the Sim with the default settings.

3. Observe the Sim. Which parts of an ecosystem perform cellular respiration?
4

. Turn off sunlight in the ecosystem. Observe whether the amount of sunlight affects which parts
of an ecosystem perform cellular respiration.

5. Discuss the following two questions with your partner, and then record your answers.
A. Which parts of an ecosystem perform cellular respiration? Check all the answers you think
are correct.
¢ producers
C primary consumers
C secondary consumers
¢ decomposers

¢ dead matter

B. Does the amount of sunlight affect which parts of an ecosystem perform cellular respiration?
(checkone) c yes C no

Matter and Energy in Ecosystems—Lesson 2.2—Activity 2 43
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Modeling How Organisms Give Off Carbon Dioxide

Make a model with the Modeling Tool that answers the Investigation Question: How do organisms
give off carbon dioxide? Remember to use what you saw when you compared the Sim and the
diagram.

1. Launch the Matter and Energy in Ecosystems Modeling Tool activity: Carbon Dioxide in Air.

2. In your model, show (a) which organisms give off carbon dioxide, and (b) how this happens.

3. When your model is complete, press HAND IN. If you worked with a partner, write their name here:

4. Then, use your model to answer the question below.

Goal: Show where carbon dioxide in the air comes from.

Do:
e Drag items from the Ecosystem and Matter categories into your model.

e Add Movement arrows to show how matter or energy moves through the ecosystem.

e Dragone or more Process editors to your model. Use them to show the process that gives off
carbon dioxide. Name the process and show the input(s) and output(s).

Tips:
e Youdo not have to include all the items in your model.

e Carbon dioxide has already been added to the air of the ecosystem.

Explain how your model answers the Investigation Question.

Matter and Energy in Ecosystems—Lesson 2.2—Activity 3
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Sharing Models

Share your model with another pair of students:

e Display your model.

e Use the vocabulary terms in the Word Bank to help you and your partner explain to the other
pair of students how your model answers the Investigation Question: How do organisms give
off carbon dioxide?

e When you are finished, switch roles with the other pair of students.

Word Bank
abiotic matter carbon dioxide ecosystem biotic matter cellular respiration
energy storage molecule carbon consumer producer decomposer

Matter and Energy in Ecosystems—Lesson 2.2—Activity 4
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Lesson 2.3: An Explanation for the Econauts

Student ecologists, it is almost time to write the next part of your explanation to the Econauts. First,
however, you'll need to review some new data about the biodome that Dr. Corry sent. Using the data
and some evidence from the Sim, you’ll be able to explain to the Econauts why the carbon dioxide in
the air of the biodome decreased. Let’s get to work!

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 2 Question

e What caused carbon dioxide to decrease in the air (abiotic matter) of the biodome?

Key Concept

e Asorganisms release energy during cellular respiration, carbon dioxide is produced from the
carbon in energy storage molecules. This process moves carbon from biotic to abiotic matter.

Vocabulary
e abiotic matter e claim e energy storage molecule
e biotic matter e connect e evidence
e carbon e consumer e photosynthesis
e carbon dioxide e decomposer e producer
e cellular respiration e ecosystem e system
Digital Tool

e Matter and Energy in Ecosystems Simulation

Matter and Energy in Ecosystems—Lesson 2.3
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Testing a Claim in the Sim

Claim: A decrease in decomposers led to a decrease in carbon dioxide in the air (abiotic matter) of
the biodome.

With a partner, use the Matter and Energy in Ecosystems Sim to test the claim.

1. Open the Sim and run it with default settings for 20 time units.

2. After 20 time units, pause the Sim. Use the KILL button to remove all decomposers. Press PLAY.

3. Open the graph and observe how the decrease in decomposers affects the ecosystem. Be sure
CELLULAR RESPIRATION and CARBON DIOXIDE are selected so you can observe these graph
lines.

4. With your partner, discuss what you observe about carbon dioxide in the graph. Note your
observations in the space below.

Observations:

Explain how your observations are evidence either for or against the claim.

Matter and Energy in Ecosystems—Lesson 2.3—Activity 3

49



























58

Name: Date:

Blue Group: Warm-Up

Read the following message from Econaut Tess Ames, then respond to the question below about
her claim.

To: Biodome Investigation Team
From: Tess Ames, Econaut

Subject: Coastal Prairie Ecosystem Claim

Recently, | was walking through the coastal prairie near my city and saw plants all around for
miles, but no animals at all. I'd like your help with a claim that | developed based on what | saw
in the coastal prairie ecosystem: An ecosystem can survive with only producers.

Please investigate this claim and let me know what you find.

Claim: An ecosystem can survive with only producers.

Do you agree or disagree with this claim? Explain your answer.

Matter and Energy in Ecosystems—Lesson 2.5—Activity 1
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Green Group: Investigating Ecosystem Claims (continued)

2. The Sim ecosystem depends on photosynthesis for energy storage molecules. How would you
change the Sim to represent an ecosystem that depends on chemosynthesis? Describe your
changes by telling how the parts of the ecosystem would be different. To make it easier, refer to
the numbered parts of the Sim ecosystem (see the diagram below) in your explanation. However,
you do not have to write about every part. If needed, return to your article to review information
about deep-sea vent ecosystems.

Matter and Energy in Ecosystems—Lesson 2.5—Activity 2
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Homework: Reading “Glacier Mice: Living Arctic Tumbleweeds”

Every ecosystem is different. To learn about a unique ecosystem that scientists are just beginning to
understand, read and annotate the “Glacier Mice: Living Arctic Tumbleweeds” article. Then, answer
the questions below.

1. Describe how glacier mice are complete ecosystems, even though they are tiny.

2. What does it mean to define the “boundaries” of an ecosystem?

3. What is one way that the surrounding ecosystem can affect the glacier mouse ecosystem?

Active Reading Guidelines
1. Think carefully about what you read. Pay attention to your own understanding.

2. Asyou read, annotate the text to make a record of your thinking. Highlight challenging
words and add notes to record questions and make connections to your own experience.

3. Examine all visual representations carefully. Consider how they go together with the text.

4. After you read, discuss what you have read with others to help you better understand
the text.

Matter and Energy in Ecosystems—Lesson 2.5—Activity 4
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Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when
you respond to the questions below.

1. l understand where carbon can be found in the biodome.
cC yes ¢ notyet (check one and explain your answer choice)

2. lunderstand how having less carbon dioxide available in the biodome led to fewer energy storage
molecules being made in the biodome.

cC yes c notyet (check one and explain your answer choice)

3. l understand why the carbon dioxide in the biodome decreased. (check one)
c yes ¢ notyet (check one and explain your answer choice)

4. | understand why changing the amount of carbon in one part of the biodome affected the rest of
the biodome.

C yes ¢ notyet (check one and explain your answer choice)

5. What are you still wondering about the biodome?

Matter and Energy in Ecosystems—Lesson 2.5—Activity 5

© 2018 The Regents of the University of California. All rights reserved. Permission granted to photocopy for classroom use.
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Reading "Carbon in the Global Ecosystem"

1. Read and annotate the “Carbon in the Global Ecosystem” article.

2. Choose and mark annotations to discuss with your partner. Once you have discussed these
annotations, mark them as discussed.

3. Now, choose and mark a question or connection, either one you already discussed or a different
one you still want to discuss with the class.

4. Answer the reflection question below.

When you use the strategies that are part of Active Reading, which type(s) of annotations have you
found to be most helpful for better understanding science texts? (circle all that apply)

recording questions recording connections summarizing identifying unfamiliar words

Active Reading Guidelines
1. Think carefully about what you read. Pay attention to your own understanding.

2. Asyou read, annotate the text to make a record of your thinking. Highlight challenging
words and add notes to record questions and make connections to your own experience.

3. Examine all visual representations carefully. Consider how they go together with the text.

4. After you read, discuss what you have read with others to help you better understand
the text.

Matter and Energy in Ecosystems—Lesson 3.1—Activity 3—4
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Revisiting “Carbon in the Global Ecosystem”

1. Read paragraphs 4 and 5 of "Carbon in the Global Ecosystem." As you read, highlight pieces of
evidence that will help you answer the Investigation Question.

2. After reading and annotating, answer the question below, using the evidence you found in the
article.

Investigation Question: If the amount of carbon changed in one part of a closed ecosystem, what
happened to the carbon in the rest of the ecosystem?

Matter and Energy in Ecosystems—Lesson 3.2—Activity 2
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The Carbon Game

After you complete step #1 in Before the Game, report your carbon numbers.
e The total amount of carbon in the ecosystem is
e The total amount of carbon in biotic matter is

e The total amount of carbon in abiotic matter is

At the end of the game, count again and report your carbon numbers.
e The total amount of carbon in the ecosystem is
e The total amount of carbon in biotic matter is

e The total amount of carbon in abiotic matter is

Based on the game, discuss with your partner what you have learned that can help you answer the
Investigation Question: If the amount of carbon changed in one part of a closed ecosystem, what
happened to the carbon in the rest of the ecosystem?

Matter and Energy in Ecosystems—Lesson 3.2—Activity 3
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Finding the Missing Carbon

What Happened to Abiotic Carbon in the Biodome?

When the decomposer population decreased, the amount of carbon dioxide in the biodome went

down. We know that the carbon that used to be in the air (abiotic matter) is now in another part of the
ecosystem, because the total carbon stayed the same. But where is the carbon now? In order to plan
their next biodome experiment, the Econauts need to know. Use the Sim to help you find the answer!

What happened to the carbon that used to be in the air (abiotic matter) of the biodome? Where did
the carbon go? (Check one of the options to predict where the carbon went.)

¢ The carbonis now in the producers of the ecosystem.
¢ The carbon is now in the consumers of the ecosystem.

¢ The carbonis now in the decomposers of the ecosystem.

¢ The carbonis now in the dead matter of the ecosystem.

Use the Sim to test your prediction.

. Open the Matter and Energy in Ecosystems Sim.
. Press PLAY and run the Sim using the default settings for 20 time units.

1

2

3. Pause the Sim and kill all the decomposers.

4. Press PLAY to run the Sim for at least 100 more time units.
5

. As the Sim runs, observe what happens to the carbon in the different parts of the ecosystem.
Where did the carbon that used to be in abiotic matter go? Hint: Check Info view and look at how
the amount of energy storage molecules changes in each part of the ecosystem or look at the
graph and use the Graph Molecule preset.

Matter and Energy in Ecosystems—Lesson 3.3—Activity 2

81



82

Name: Date:

Finding the Missing Carbon (continued)

In the space below, provide evidence from Info view or Graph view that shows what happened to the
carbon that used to be in the abiotic part of the ecosystem. You may write or draw.

Was your prediction correct? Explain why or why not.

Matter and Energy in Ecosystems—Lesson 3.3—Activity 2
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Warm-Up

Today, Quincy was late to his first period class, but what caused him to be late?

A cause is WHY something happened. An effect is WHAT happened. Sometimes, a cause makes
an effect happen, and that effect makes something else happen.

1. Open the Matter and Energy in Ecosystems Sorting Tool activity: Cause and Effect Example.

2. Look at the pictures and order them so they show what caused Quincy to be late to his first
period class.

3. When you finish ordering the cards, press HAND IN. If you worked with a partner, write their name

here:

Goal: Show the series of causes and effects that made Quincy late to first period.

Do:
e Order the cards in a way that shows the reason Quincy was late to first period.

Tip:
e The last card for this chain of events is already in the correct location.

Matter and Energy in Ecosystems—Lesson 3.4—Activity 1
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Cause and Effect in the Biodome

1. Open the Matter and Energy in Ecosystems Sorting Tool activity: Cause and Effect in the Biodome,
and follow the instructions.

2. Talk to a partner about your ideas as your work. Use the words from the Word Bank to explain how
one cause leads to another.

3. When you finish ordering the cards, press HAND IN. If you worked with a partner, write their name

here:

Goal: Show the series of causes and effects that happened in the biodome ecosystem.

Do:
e Order the cards in a way that shows how buried dead matter was the cause of the plants and
animals in the biodome not having enough energy storage molecules.

Tip:
e The first and last cards for this chain of events are already in the correct locations.

Word Bank
abiotic matter carbon dioxide decomposer photosynthesis
biotic matter cellular respiration  energy storage molecule producer
carbon consumer ecosystem system

Matter and Energy in Ecosystems—Lesson 3.4—Activity 2
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Biodome Model

1. Open the Matter and Energy in Ecosystems Modeling Tool activity: Biodome Model.

2. Make a model that shows the Econauts how carbon moves through the biodome ecosystem.

3. When you finish your model, press HAND IN. If you worked with a partner, write their name here:

Goal: Show how carbon moves through the different parts of the biodome ecosystem.

Do:
e Drag Matter items into your model.

e Add Movement arrows to show how matter or energy moves through the ecosystem.

e Dragone or more Process editors to your model. Use them to show processes that involve
carbon. Name the process and show the input(s) and output(s).

Tip:
e The different parts of the ecosystem have already been added to the model.

Matter and Energy in Ecosystems—Lesson 3.4—Activity 3
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Homework: Check Your Understanding

This is a chance for you to reflect on your learning so far. This is not a test. Be open and truthful when
you respond.

1. lunderstand where carbon can be found in the biodome.
c yes ¢ notyet (checkone and explain your answer choice)

2. lunderstand how having less carbon dioxide available in the biodome led to fewer energy storage
molecules being made in the biodome.

c yes ¢ notyet (check one and explain your answer choice)

3. lunderstand why the carbon dioxide in the biodome decreased.
c yes ¢ notyet (check one and explain your answer choice)

4. | understand why changing the amount of carbon in one part of the biodome affected the rest of
the biodome.

c yes ¢ notyet (check one and explain your answer choice)

5. What are you still wondering about the biodome?

90 Matter and Energy in Ecosystems—Lesson 3.4—Activity 6
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Chapter 4: Science Seminar
Chapter Overview

A group of farmers noticed that after clearing a forest to create farmland, carbon
dioxide increased in the air. Take what you’ve learned during your biodome
investigation and analyze the evidence to help these farmers figure out why this is
happening.

Matter and Energy in Ecosystems—Chapter 4
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Lesson 4.1: Analyzing Claims and Evidence

Great work on your research and recommendations to the Econauts about the biodome! Now, Dr.
Corry needs your help with a new problem. He has been contacted by a group of farmers who want
to know more about why deforestation in their area has caused carbon dioxide in the air to increase.
What does cutting down trees have to do with an increase in carbon dioxide in the air? Today you'll
work with your partner to analyze evidence and discuss how it might support or go against two
claims about photosynthesis and cellular respiration.

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 4 Question

e Why does deforestation lead to increased carbon dioxide in the air?

Key Concepts

e During the process of photosynthesis, producers make energy storage molecules, using
carbon from carbon dioxide and energy from sunlight. This moves carbon from abiotic to
biotic matter.

e If one part of a system changes, this affects the rest of the system.

e When there is more carbon (in the form of carbon dioxide) in abiotic matter, more carbon is
available to producers for making energy storage molecules.

e Asorganisms release energy during cellular respiration, carbon dioxide is produced from the
carbon in energy storage molecules. This process moves carbon from biotic to abiotic matter.

e Since carbon cannot be produced or used up, the total amount of carbon in a closed
ecosystem does not change.

« |f the amount of carbon increased in abiotic matter, then it also decreased in biotic matter. If
the amount of carbon decreased in abiotic matter, then it also increased in biotic matter.

Vocabulary
e carbon e consumer e evidence
e carbon dioxide e decomposer e photosynthesis
e cellular respiration e ecosystem e producer
e claim e energy storage e system
molecules
e connect
Matter and Energy in Ecosystems—Lesson 4.1
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Warm-Up

Deforestation is when all the trees in an area are cut down or burned.

Deforestation

Why might people want to remove all the trees from an area of land? List two or three reasons.

Matter and Energy in Ecosystems—Lesson 4.1—Activity 1
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Discussing Deforestation Claims

Why does deforestation lead to increased carbon dioxide in the air?

Read each claim and review the diagrams. Think about all you have learned in this unit as you discuss
each situation with your partner.

Claim 1: There is less photosynthesis, so carbon dioxide increases in the air.

Discuss with your partner how less photosynthesis could lead to increased carbon dioxide in the air.

Cause Effect
less ? increased
carbon dioxide

photosynthesis | =% >
in air

Why would less photosynthesis lead to an
increase in carbon dioxide?

Claim 2: There is more cellular respiration, so carbon dioxide increases in the air.

Discuss with your partner how more cellular respiration could lead to increased carbon dioxide in
the air.

Cause Effect

Why would more cellular respiration lead to an
increase in carbon dioxide?

Matter and Energy in Ecosystems—Lesson 4.1—Activity 2
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Sorting the Evidence

1. With a partner, discuss whether each piece of evidence supports or goes against a claim. Use the
sentence starters to help you talk with your partner.

2. Make annotations on each card:

e Ifthe evidence supports a claim, write "Supports Claim [1 or 2]" on that card.
e Ifthe evidence refutes a claim, write "Goes Against Claim [1 or 2]" on that card.

e Ifthe evidence connects with another evidence card, write "Connects with Evidence Card [A,
B, C, or D]" on that card.

3. Sort the evidence by placing the cards underneath the claim they support.

Sentence Starters

| think this piece of information supports this claim because . . .

I don’t think this piece of information supports this claim because.. . .
| agree because. ..

| disagree because. ..

Why do you think that?

Matter and Energy in Ecosystems—Lesson 4.1—Activity 4
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Homework: Choosing a Claim

Based on your analysis of the evidence in today’s lesson, choose the claim that you think is best
supported right now. You will have time in the upcoming lesson to revise your ideas.

Right now, the claim that | think is best supported by evidence is: (check one)

¢ Claim 1: There is less photosynthesis, so carbon dioxide increases in the air.

¢ Claim 2: There is more cellular respiration, so carbon dioxide increases in the air.

Explain your claim choice.

Matter and Energy in Ecosystems—Lesson 4.1—Activity 5
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Lesson 4.2: Science Seminar

Why does cutting down trees increase the amount of carbon dioxide in the air? In today’s Science
Seminar, you and your fellow student ecologists will discuss this question, using the evidence to
make the best case you can for why deforestation causes increased carbon dioxide. By the end of
the lesson, you'll be ready to write a convincing scientific argument to the farmers.

Unit Question

e How do all the organisms in an ecosystem get the resources they need to release energy?

Chapter 4 Question

e Why does deforestation lead to increased carbon dioxide in the air?

Key Concepts

e During the process of photosynthesis, producers make energy storage molecules, using
carbon from carbon dioxide and energy from sunlight. This moves carbon from abiotic to
biotic matter.

e If one part of a system changes, this affects the rest of the system.

* When there is more carbon (in the form of carbon dioxide) in abiotic matter, more carbon is
available to producers for making energy storage molecules.

e Asorganisms release energy during cellular respiration, carbon dioxide is produced from the
carbon in energy storage molecules. This process moves carbon from biotic to abiotic matter.

e Since carbon cannot be produced or used up, the total amount of carbon in a closed
ecosystem does not change.

e |f the amount of carbon increased in abiotic matter, then it also decreased in biotic matter. If
the amount of carbon decreased in abiotic matter, then it also increased in biotic matter.

Vocabulary
e carbon e decomposer e reasoning
e carbon dioxide e ecosystem e scientific argument
e cellular respiration e energy storage molecules e system
e claim e evidence
e connect e photosynthesis
e consumer e producer
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Preparing Your Science Seminar Argument

1. Take turns with your partner, and share which claim you think is most convincing.
2. Use yo