
SCIENCE 
for Makerspaces

 

for Makerspaces 

Food Chain Fix

Design & Computational Thinking 

LESSON GUIDE



 
 

 

--- Department of Defense ---

DoDSTE M 
Science ·Technology· Engineering· Mathematics 

Food Chain Fix is tied to our Smithsonian Science for Makerspaces, and this 
lesson plan booklet is geared for and written to guide teachers and students 
in using this education tool provided by the Smithsonian Science Education 
Center. 

Smithsonian Science for Makerspaces was developed with support from 
Johnson & Johnson.

This lesson plan was also made possible through partnership with Department 
of Defense (DoD) STEM, whose mission is to Inspire, cultivate, and develop 
exceptional STEM talent through a continuum of opportunities to enrich our 
current and future DoD workforce poised to tackle evolving defense technological 
challenges by a diverse and sustainable STEM talent pool ready to serve our Nation 
and extend the DoD’s competitive edge. For more information, visit dodstem.us. 

© 2020 Smithsonian Institution 
All rights reserved. First Edition 2020. 

Copyright Notice 
No part of this module, or derivative works of this lesson, may be used or 
reproduced for any purpose except fair use without permission in writing from the 
Smithsonian Science Education Center. 

Produced by Ryan Seymour & Julian Januszka 

2  -   F O O D  C H A I N  F I X  

https://dodstem.us


 

 
 

 

 

FOOD CHAIN FIX 

ISTE 
4a Students know and use a deliberate design process for generating ideas, testing theories, creating 
innovative artifacts or solving authentic problems. 

5a Students formulate problem definitions suited for technology-assisted methods such as data 
analysis, abstract models and algorithmic thinking in exploring and finding solutions. 

NGSS: 

Student Objec
tives 

- Disciplinary 
Core Ideas 

Science and 
Engineering 

Practices 

Crosscutting 
Concepts 

Observe 
It! Make 
It! 

Design 
It! Test 
It! 

Class periods: 2 

Preparation 
time: 
40 minutes 
Vocabulary: 
consumer, 

decomposer, 

food chain, 

producer, 

secondary 

consumer, 

-Develop a dig
ital model that 
demonstrates 
how energy 
moves through 
the organisms 
of a food chain. 

Use system 

models to 
represent 
the 
common 

patterns of food 

chains. 

Organisms are 
related in food 
webs in which 
some animals 
eat plants for 
food and other 
animals eat 
the animals 
that eat plants. 
(5-LS2.A) 

Energy re-
leased from 
food was once 
energy from 
the sun that 
was captured 
by plants. (5-
PS3-1) 

Developing 
and Using 
Models 

Organize sim
ple data sets 
that suggest 
relationships 

-

Patterns 

Cause and Effect 

Systems 
and System 
Models 
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Food Chain Fix 

Introduction 
In this lesson, students will explore the roles of organisms in a food chain while 
demonstrating their knowledge through designing a model in a game-like simulation. 
This food chain model will be developed to represent an example food chain and 
the interactions of food chain organisms as they exist in nature. This model  will be 
generated in the free programming language and online community called Scratch™. 
Students will learn basic computer programming skills along the way. Computational 
thinking and problem-solving techniques will also be highlighted in this activity. 
Students Students will use computational thinking through recognizing the common 
roles and patterns found within food chains and generating a new food chain model 
based from their custom design. 

Vocabulary Words: consumer, decomposer, food chain, producer, secondary 
consumer 

Observe It! 
The teacher will share the following passage with students: 

Think of some animals and plants that live in the ocean. Look at this picture of some 
animals and plants that live in a special part of the ocean called a coral reef. All of 
these organisms depend on each other for food and energy. Each organism in this 

picture gets its food from a different 
thing. Can you guess how each 
organism gets its food? The green 
plant-like organism is called algae. 
Algae is a producer, meaning that it 
gets its energy from the Sun. Can you 
think of any other producers? Do you 
notice the fish trying to eat the algae? 
That is a parrot fish. The parrot fish 
is a consumer, which means that it 
gets its energy from eating producers 
like algae. Uh-oh! Do you see the reef 
shark chasing the parrot fish?  

Photo credits: Photoplotnikov/iStock/Getty Images Plus, 
neyro2008/iStock/Getty Images Plus, Svetlana Orusova/neyro2008/iStock/ 
Getty, Bullet_Chained/iStock/Getty Images Plus, terdpong pangwong/iStock/ 
Getty Images Plus 
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A reef shark is a secondary consumer and gets its energy from eating other animals 
like the parrot fish. 

The sea star is a decomposer, which means it gets its energy from eating dead 
organisms. The decomposer helps the coral reef because it recycles the dead 
organisms into helpful nutrients for the environment. Animals like the sea star can get 
energy from eating other organisms like clams and oysters, too. This means that the 
sea star can be both a decomposer and a secondary consumer. In this 
one environment we saw how the energy from the Sun went to a producer, then a 
consumer, then secondary consumer, and finally the decomposer. This relationship of 
how energy moves from one organism to another is called a food chain. 

Discussion Questions: 

1. Why is the Sun an important part of the food chain? 

2. The sea star can have different roles in a food chain. Can you think of other animals 
that also play different roles in a food chain? For example, can you think of an animal 
that may eat plants and other animals? 

SMITHSONIAN 
CONNECTIONS: 

Learn more about food 
chains in the ocean at: 
https://ocean.si.edu/
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=' Code 

• Load from your computer 

Mo:ion 
Save to your computer • 

Make It! 
For Teachers 

1. Navigate to the Scratch™ web editor for each student group: 
https://scratch.mit.edu/projects/editor/ 

Download the two Scratch™ games for each student group: 
-Mixed-up food chain project file (FoodChain_MixedUp.sb3) 
-Correct food chain project file (FoodChain_Fixed.sb3) 

2. For detailed directions on how to use Scratch™ including how to load a project file 
use the Scratch Q&A sheet. 

For Students 

1. Load the file FoodChain_MixedUp.sb3. This is the project with an incorrect and 
mixed-up food chain. Students will need to swap the food chain roles to fix the 
food chain. 

2. Press the green flag button to start the game. 

3. The mixed-up food chain is broken into four stages. There is a text box at the beginning 
of each stage: 
1) Producer 
2) Primary Consumer 
3) Secondary Consumer 
4) Decomposer 

4. Have the students look for the mistakes in each stage, highlighting that the organisms 
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Producers are organisms that gain 
energy from the Sun! Help the 
producer get 30 energy by clicking 
the Sun! 

-

are mixed up and need to be swapped into their correct food chain role.  To fix 
the food chain, students will need to switch the organism’s ‘costumes’ within the 
Scratch™ interface. The Scratch™ ‘Costumes tab’ gives student’s the ability to 
modify the appearance of a game object.  Students can use the Changing a 
Costume worksheet to learn the step by step process of changing a game object’s 
appearance. Students can also use the Food Chain Examples worksheet to help 
them complete this task.   

Stage 1 Example: Change the parrot fish costume into the algae costume. Use Changing a Costume worksheet for step-
by-step instructions. 

Not a correct producer. 

Changed to the correct 
producer. 

 

5. If students are unsure of how to make correct  the mixed up food chain correct they can 
use the Food Chain Examples worksheet. 

6. Learn more about how to switch costumes in the Scratch™ interface using the 
Changing Costumes worksheet. 

7. Student groups will demonstrate their own fixed food chain. They can also compare 
their simulation to the Correct food chain project file by uploading FoodChain_Fixed.
sb3. 

Design It! 
1. Using the Fixed food chain project file and the Food Chain Examples sheet, 

students will now use new organisms to create a totally new food chain in a 
different ocean ecosystem and represent it in the food chain simulation. To do this, 
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students will create new pictures of each organism using the Scratch™ interface. 
They can do this through the Scratch™ paint feature they should be used to or they 
can upload a new image file in the costumes tab. If you need additional instructions, 
review the Changing Costumes worksheet.  

2. Teacher tip: Each student can work on an individual food chain organism on a 
separate computer. They can then save the image file and import into the shared 
Scratch™ project. 

Test It! 
1. After changing the Scratch™ costumes to reflect a new food chain model, students 

will test out their new simulation by pressing the green flag button. As part of the 
test, tell students to look for any improvements they can make to make the organism 
models more realistic. 

2. Bring the class together. Have student groups demonstrate their new food chains to 
the class. Ask them to answer the following questions during their presentation:  

Discussion Questions 

1. What are the names of the organisms in your food chain? 

2. How is your food chain similar to the first one we did as a class? How is it different? 

3. How is the simulation different than real life? 
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-:♦.- Tutorials Scratch Project 

= Code 

• Load from yoor computer 

M-0:::on 
Save to yoor computer • 

Scratch Q&A 
1. What Is Scratch™ ? 

Scratch™ is a game engine designed to help students learn to code and design digital 
games and applications. The program can either be used online or downloaded to 
your computer. 

2. How Do I Start Scratch™? 

You can access the Scratch™ engine with through their web editor. To run the 
Scratch™ web editor follow this link: https://scratch.mit.edu/projects/editor/ 

3. How do I Upload a Scratch™  Game? 

- First, download the Scratch™ project file from the activity website. 
- Navigate to the Scratch™ web editor. 
- In the Scratch™ interface, click on the File menu button. Then select Load from 
your computer. 

4. How do I Start Playing a Game? 

To play a Scratch™ game, click the green flag button in the center of the interface.    
To stop running the Scratch™ game, click on the red stop button. 

To interact with the Scratch™ game in fullscreen mode click the ‘Full Screen 
Control’ button. 
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[ = Code 

r •' Costumes 

[ ◄ •l Sounds 

5. How do I change a Scratch™ Game? 

You can change Scratch™ games through code, costumes, and sounds. Code changes 
how the game functions. 

Costumes changes the look of the game. 

Sounds changes the sounds and music in the game. 

10 - FOOD CHAIN FIX 



STUDENT Worksheets 

Food Chain Fix 



 
 

 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

r - '"I 
' ~ I I />Jg;:ac 

191 .. 2:9 .. - .. 
2 

>,,r 

S h .:ari: ...i, X l'.'2 

~ . 

-,<: 
i.brfi:h 

C 

✓ ".:-

" T 
/ -
n 

=:- Code 

m:::mm 

•' Costumes ,.,1 Sounds 

... 

C 

ii Iii oe 

~ C 

2 ~-
c.h:tl"< 

"""'"' 
, 

r,:,;.,. 
r.:irrc-tr<YI 
'"" .... 

4 -,c: 
~21tfi~h 

Changing a Costume 

1. Click on the Costumes tab. 

2. In the bottom right, click on the organism you want to change. In this example we are 
changing the producer. 

Select the role: 
Producer. 

3. Click the correct producer image on the far left tab. In this example we change the 
producer image from parrot fish to algae. Now when you play the game, the correct 
producer will be in the game. 

Click algae. The Correct producer 
correct producer. is selected. 

Stage 1 Example: Change the parrot fish costume into the algae costume. Use Changing a Costume worksheet for step- 
by-step instructions. 

12 - FOOD CHAIN FIX 



 

 
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

0 
•Cu:k 

,{v 
,>J:M ,;..~ 

' ' ,..,, 
'lit, .. , .. . ,. r. 

' ,..,;:;, 
P, • .Fi'.,J, :,,,..~ 

' ~ 
O.,• t"l•.· 

/ 0 

D 

.. .... ,, 'jl -t- "" •~ ·~n '-"11 -~I> r.,.w,..., ,:J,,. l,N~ • 

✓ 10 

Create a Costume 

To create your own in-game character, you can paint a new organism or upload a new 
image using the Choose a Costume button in the bottom left of the Costumes tab.  

Click upload to use a 
digital picture for an 
organism. 

Click paint button to 
design an in-game 
organism. 
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Food Chain Examples 
1: Coral Reef 

2: Kelp Forest 

Algae
Producer

Kelp
Producer

Sea urchin
Consumer

Reef shark
Secondary consumer

Parrot fish
Consumer

Sea star
Decomposer

Sea otter
Secondary consumer

Snail
Decomposer

 

Algae 
Producer

 

Kelp 
Producer 

Sea urchin 
Consumer 

Reef shark 
Secondary consumer 

Parrot fish 
Consumer 

Sea star 
Decomposer 

Sea otter 
Secondary consumer 

Snail 
Decomposer 
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3: Arctic Ocean 

Phytoplankton
Producer

Krill
Consumer

Humpback whale
Secondary consumer

Crab
Decomposer

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phytoplankton 
Producer 

Krill 
Consumer 

Humpback whale 
Secondary consumer 

Crab 
Decomposer 

Find more animals for your food chain at: 
https://ocean.si.edu/ 

Photo credits: Photoplotnikov/iStock/Getty Images Plus, 
neyro2008/iStock/Getty Images Plus, Svetlana Orusova/neyro2008/iStock/Getty, Bullet_Chained/iStock/Getty Images Plus, terdpong 
pangwong/iStock/Getty Images Plus/ luplupme/iStock/Getty Images Plus/ Nerthuz/iStock / Getty Images Plus/ Horned_Rat/DigitalVi-
sion Vectors/Getty Images Plus/ Glenne82/DigitalVision Vectors/Getty Images Plus/ sceka/DigitalVision Vectors/Getty Images Plus/ 
Irina Ilina from Pixabay 
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