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Life Science  

Module 4 Matter & Energy in Ecosystems 

Part 2  Photosynthesis 

 
INVESTIGATION QUESTION:  

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

 

Lessons & Objectives 

Lesson 1: Investigating a Biodome 

● I can… ​explain my role as a student ecologist and fully understand the problem that needs to 

be solved.  
 

Lesson 2: Sunlight & Life 

● I can… ​determine the role of producers in an ecosystems and be introduced to 

photosynthesis.  
 

Lesson 3: Where Energy Storage Molecules are Made 

● I can… ​explore different types of energy storage molecules and develop an understanding of 

how producers use energy from sunlight and carbon dioxide to make energy storage 

molecules.  
 

Lesson 4: Photosynthesis in Ecosystems, Examining Data from the Biodome 

● I can… ​discover factors that can decrease and increase the energy storage molecules in living 

things. 

● I can… ​use evidence and reasoning to construct an explanation for the Econauts about the 

decrease in energy storage molecules in the biodome.  

 

Grading 

for each section you will earn a grade based on the following criteria 

4 3 2 1 0 

Nothing is missing. 

Responses 

consistently meets 

ALL the criteria for 

high quality work. 

Evidence of 

exemplary effort is 

evident.  

Work is 75-100% 

complete and 

accurate. 

Work/effort  misses 

the criterion for 

high quality 

consistently.  

Work is 50-75% 

complete and 

accurate. Work has 

evidence of quality 

but not 

consistently.  

More than 50% of 

the work in 

incomplete or 

incorrect. Work 

does not meet the 

expected level of 

quality. 

No work completed.  

 

 

 

 

 



Lesson 1: Investigating a Biodome 
Objective:​ ​I can explain my role as a student ecologist and fully understand the problem that needs to be solved​.  
 

 

  Lesson 1 

 

DO NOW 

List your three observations:  

1. __________________________________________________ 

2. __________________________________________________ 

3. __________________________________________________ 

 

Record two inferences:  

1. __________________________________________________ 

2. __________________________________________________ 

 

Formulate one question:  

1. __________________________________________________ 

__________________________________________________ 

 

Video Introduction: 

As you watch the video consider the following: 

 

What is one thing you find interesting about this biosphere? 

____________________________________________________________________________

____________________________________________________________________________ 

What questions do you have about living in a biosphere? 

____________________________________________________________________________

____________________________________________________________________________ 

 

Problem Introduction 
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Your Mission! 
The Econauts want to build another biodome, but first, they need to understand 

what went wrong with this one.  Please help us solve this mystery! 

 

Think-Pair-Share 

1. Why do organisms need energy storage molecules? 

___________________________________________________________

___________________________________________________________

___________________________________________________________ 
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2. What is the connection between releasing energy and energy storage 

molecules?___________________________________________________

___________________________________________________________

___________________________________________________________ 

 

ENERGY STORAGE MOLECULE: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

Examining Biodome Files 

Dr. Corry left some of the Econauts’ files about the biodome for you to examine. Please read 

and annotate ​Biodome File #5: Goatherd’s Journal​, highlighting any important information 

that will help you answer the Chapter 1 question. After you finish, please choose ​at least 

one additional article ​to read and annotate.  

 

Once you’re finished reading, record your ideas that might answer the Chapter 1 Question. 

Make sure to clearly cite which Biodome file your evidence comes from. This will help you as 

you write your final explanation to the Econauts at the end of this packet.  

 

Chapter 1 Question:​ ​Why didn’t the plants and animals in the biodome have 

enough energy storage molecules? 

 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

_______________________________________________________________ 
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Lesson 2: Sunlight & Life 
Objective:​ ​I can determine the role of producers in an ecosystems and be introduced to photosynthesis.  

 

 Lesson 2 

 

DO NOW 

As we start to investigate why the biodome failed, it’s important to understand ​how 

energy storage molecules​ were added to the food web located in the biodome.  

In your own words, please write at least 5 sentences about what you already know about 

the process of​ ​photosynthesis​. ​This will help us understand the base of the food web 

and build upon our understanding of topics covered in Part 1.  

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________

__________________________________________________ 

 
 

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. 

 

Background on Photosynthesis Video Notes 
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Articles 

INTRODUCTION 
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Sunlight and Life​ Discussion 

Take a moment to re-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 following question:  

Where do the energy storage molecules in an ecosystem come from? 

After you finish rereading, please record your thoughts and then  share with an elbow partner. Please 

be prepared to share your ideas also with the class.  

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

Observing Photosynthesis Up Close  

 

 

So what’s a chloroplast again? 

As you’re going to see in our Microscope Lesson 5 with 

Elodea (an aquatic plant)​, ​chloroplasts​ are green colored 

organelles that are only found in plant cells. This is where 

photosynthesis ​takes place! A green pigment called 

chlorophyll​ takes in energy from the sun and converts it 

into energy storage molecules.  
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What is Carbon? (EXIT SLIP) 

Before you read the article, read the focus question. Keep the question in mind, as you read "What Is Carbon?" 

Highlight or annotate any information that might help you answer the focus question. When you are finished, 

answer the reading focus question below. ​Reading Focus Question:​ Which parts of the biodome 

contain carbon? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Reading Focus Question:​ Which parts of the biodome contain carbon? 

_________________________________________________________________

_________________________________________________________________ 
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Lesson 3: ​Where Energy Storage Molecules are Made 
Objective:​ ​I can explore different types of energy storage molecules and develop an understanding of 

how producers use energy from sunlight and carbon dioxide to make energy storage molecules.  

 

 

Lesson 3 

 

DO NOW 

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. Below is a 

screenshot from the SIM we’ll be using, which shows a chloroplast in a producer 

cell 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. 

__________________________________________________

__________________________________________________

__________________________________________________ 

 

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. 

 

Exploring Photosynthesis in the SIM 

Part 1: Exploring the Simulation 

Talk with your tablemates/shoulder partner as you explore the Matter and Energy in Ecosystems Sim. 

Share what you both notice. Then, answer the two questions below.  

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

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

 

2. How do you think the energy storage molecules are affected by the changes? 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 
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Part 2: Observing Energy Storage Molecules in an Ecosystem  

Observe the Sim and see if you can get any evidence to help you answer the question  

 

Discussion Questions: 
 

1. Where do energy storage molecules first appear in the ecosystem? 

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

 

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

___________________________________________________________

___________________________________________________________

___________________________________________________________ 

Part 3: Observing Photosynthesis Up Close 

Watch the sim model of photosynthesis from the box labeled producers. Record any observations. 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

 

Revisiting Initial Ideas 

Look at the screen shot from the SIM. 

Using what you learned in the reading 

and the Sim, write a new caption or 

revise your first caption to describe 

what you now think about why the 

chloroplast looks different at Time 1 

than at Time 2. 

  

Complete the following sentences about photosynthesis, using words from the Word Bank. (Not all 

words will be used.) 

 

 

 

Photosynthesis is done by ________________. This process requires 

 

________________ from sunlight and _______________  from abiotic  

 

matter. Photosynthesis makes ______________ for an ecosystem. 
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Lesson 3 

 

EXIT 

SLIP 

Elodea is a producer that lives in freshwater. It is a popular choice as a plant for 

aquariums. Learn more about what can affect the process of photosynthesis by 

watching the video, Photosynthesis and Elodea. After watching the video, 

answer the question below.  In the experiment, ​what factors affected the 

number of energy storage molecules that the Elodea plant can make? 

__________________________________________________

__________________________________________________

__________________________________________________ 
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Lesson 4: Photosynthesis in Ecosystems, Examining data 
Objective:​ ​I can discover factors that can decrease and increase the energy storage molecules in living things. 

Objective:​ ​I can use evidence and reasoning to construct an explanation for the Econauts about the decrease in 

energy storage molecules in the biodome.  

 

 

 

 

 

Lesson 4 

 

DO NOW 

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. 

 

Think about the different types of plants found in an ecosystem and respond to 

the questions below. 

 

Could you have an ecosystem without plants? (circle one)  

yes       no  

 

Explain your answer, using at least 2 sentences. 

__________________________________________________

__________________________________________________

__________________________________________________ 

 

Student ecologists, you've learned so far that producers are important because they are the 

only organisms that perform photosynthesis, the process of making the energy storage 

molecules that all living organisms need to survive. To explain the failed biodome to the 

Econauts, however, you'll need to dig deeper into what factors affect how many energy 

storage molecules can be produced in an ecosystem. Today, you'll use the Sim to see how 

some different changes can affect an entire ecosystem. 
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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! 

Examining Data from the Biodome 

Dr. Corry has 

given you some 

data about the 

biodome that 

will help you 

write your 

explanation to 

the Econauts. 

Examine this 

graph and use 

the questions to 

discuss it with 

your partner​.  
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Discussion Questions: 
 

1. How has the amount of carbon dioxide changed over time? 

________________________________________________________________

________________________________________________________________ 

2. How has the amount of sunlight changed over time? 

________________________________________________________________

________________________________________________________________ 

3. How has the amount of water changed over time? 

________________________________________________________________

________________________________________________________________ 

4. Does this data help in understanding why the plants and animals in the biodome were not 

getting enough energy storage molecules? Why or why not? 

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 

Reasoning About the Data 

Use the Reasoning Tool to 

connect a piece of evidence 

from the graph 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 
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Final Report for the Econauts 

You are now ready to send a written explanation to the Econauts. Your ​written explanation​ should help 

them understand why the plants and animals in the biodome were not getting enough energy storage molecules. 

● Explain to the Econauts ​why the plants and animals in the biodome were not getting enough energy 

storage molecules.  

● Use your Reasoning Tool to help you as you write. 

● Please use evidence (​at least three pieces!​) from the Biodome files, the article Sunlight and Life 

(including the diagram below), the SIM and any key concepts. 

 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 
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_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________ 
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