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Role: Digestive System

Your job in the model is to represent the digestive system. The cells of the body need glucose and amino acids that come from 
the food taken in and broken down by the digestive system.

1. Take one food molecule from the Environment Station.

2. Once you’ve selected a starch molecule or a protein molecule, untwist the pipe cleaners to provide glucose molecules or amino
acid molecules for the cell.

3. At the Small Intestine Station, thread the single glucose or amino acid pipe cleaners through the hole in the Villi card so
the pipe-cleaner molecules can enter the bloodstream.

4. Repeat steps 1–3 to get more molecules for the cell.

starch

protein

glucose

amino acids

2. Breakdown

The molecules are broken down into smaller 
molecules of glucose and amino acids.

3. Pass Through

These smaller molecules are able to pass through 

the villi and enter the bloodstream.

1. Enter

Starch and protein molecules 
enter the digestive system.

To bloodstream
amino acid glucose

VILLI

Metabolism—Role Cards—Lesson 2.1—AMP615583.10-MET
© The Regents of the University of California. All rights reserved.

Role: Respiratory System

Your job in the model is to represent the respiratory system. The cells of the body need oxygen that comes from the air taken in 
from the environment by the respiratory system.

1. Take one oxygen molecule pipe cleaner from the Environment Station.

2. Thread the single oxygen molecule pipe cleaner through the hole in the Alveoli card at the Lungs Station so the pipe-cleaner
molecule can enter the bloodstream.

3. Repeat steps 1–2 to get more oxygen molecules for the cell.

To bloodstream

Pass Through

Molecules from air enter the bloodstream 
through the alveoli in the lungs.

oxygen

ALVEOLI
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Role: Circulatory System

Your job in the model is to represent the bloodstream in the circulatory system. The cells of the body need glucose and amino acid 
molecules that come from the food taken in and broken down by the digestive system. The cells also need the oxygen molecules 
that come from the air that the respiratory system takes in from the environment. The bloodstream carries these molecules from 
the digestive and respiratory systems to all the cells of the body.

1. At the Small Intestine Station or Lungs Station, take one molecule that the cell needs. You may need to communicate with a
cell station to find out which molecules the cell needs.

2. Carry one pipe cleaner at a time to a cell station.

3. Thread the single pipe cleaners through the hole in the Cell Membrane card so the cell can get the molecules it needs.

4. Return to the Small Intestine Station or Lungs Station to get more molecules for the cell.

Pass Through

The bloodstream carries the molecules to all the cells of the body. Glucose, amino 
acids, and oxygen get to the cells by going through the cell membrane.

glucose

oxygen

To cells

amino acid

CELLMEMBRANE

Metabolism—Role Cards—Lesson 2.1—AMP615583.10-MET
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Role: Leg-Muscle Cell

Your job in the model is to represent a leg-muscle cell in the body. You send signals to the body systems to get the molecules you 
need to move and build muscle. You only allow the molecules you need to pass through the cell membrane.

1. Your goal is to collect 20 amino acid molecule pipe cleaners, 4 glucose molecule pipe cleaners, and 24 oxygen molecule pipe
cleaners for the needs of your leg-muscle cell.

2. Signal to the circulatory system which pipe-cleaner molecules you need and allow only those molecules to enter the cell
through the Cell Membrane card.

3. As you collect molecules, re-twist your glucose molecule and amino acid molecule pipe cleaners into starch molecules and
protein molecules.

4. Repeat steps 2–3 until you’ve reached your goal.
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Role: Brain Cell

Your job in the model is to represent a brain cell in the body. You send signals to the body systems to get the molecules you need 
in order to send signals to other brain cells and keep yourself healthy. You only allow the molecules you need to pass through the 
cell membrane.

1. Your goal is to collect 10 glucose molecule pipe cleaners and 60 oxygen molecule pipe cleaners for the needs of your brain cell.

2. Signal to the circulatory system which pipe-cleaner molecules you need and allow only those molecules to enter the cell
through the Cell Membrane card.

3. As you collect molecules, re-twist your glucose molecule and amino acid molecule pipe cleaners into starch molecules and
protein molecules.

4. Repeat steps 2–3 until you’ve reached your goal.

Metabolism—Role Cards—Lesson 2.1—AMP615583.10-MET
© The Regents of the University of California. All rights reserved.

Role: Injured Arm-Muscle Cell

Your job in the model is to represent an injured arm-muscle cell in the body. You send signals to the body systems to get the 
molecules you need to repair damage from an injury. You only allow the molecules you need to pass through the cell membrane.

1. Your goal is to collect 30 amino acid molecule pipe cleaners, 1 glucose molecule pipe cleaner, and 6 oxygen molecule pipe
cleaners for the needs of your injured arm-muscle cell.

2. Signal to the circulatory system which pipe-cleaner molecules you need and allow only those molecules to enter the cell
through the Cell Membrane card.

3. As you collect molecules, re-twist your glucose molecule and amino acid molecule pipe cleaners into starch molecules and
protein molecules.

4. Repeat steps 2–3 until you’ve reached your goal.
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el

d
 h

is
 b

re
at

h
 fo

r 
al

m
os

t 
6

0
 s

ec
o

n
d

s.

E
ar

lie
r, 

Jo
se

 h
ad

 e
at

en
 a

 lu
n

ch
 o

f a
 c
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 c
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 m
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b
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 c
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BLUE GROUP CARDS  
4 CARDS
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 c
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 c
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GREEN GROUP CARDS  
4 CARDS
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PURPLE, BLUE AND GREEN GROUP KEYS  
3 CARDS
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h
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 p
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d
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 m
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 p
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l o
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d
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 p
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 b
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m
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 c
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 o
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d
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k 
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e 
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h
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d
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 b
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 in
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o
d
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an

d
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 c
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ls
 s
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h

e 
is
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o

t 
d
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n
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d

 p
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e 
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 b
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in
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.
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.
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el
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h

at
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h
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 c
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o
u
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o
k 

lik
e 
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 s
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e 
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e 
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 o
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n
d
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d
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u
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p

en
 in

 L
ev

i’s
 b

o
d

y 
an

d
 c
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d
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—
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 b
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 c
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 c
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d
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 c
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 c
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 p
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LARGE SCIENCE SEMINAR EVIDENCE CARDS  
15 CARDS
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E
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en
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ar
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Jo
rd

an
 J
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n
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d
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I p
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d
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n
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 m
y 
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 m
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ra
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 C
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 d
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 b
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 C
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