
WHY DO WE EAT?

Animal Metabolism

ELEMENTARY SCHOOL UNIT

BLANK STUDENT PAGES



[image: AnimalFoodCover]

July 2009



Name: __________________________________________ Date: _____________________
Exploring Food Labels
Your group will be given food labels. Look at each label carefully and fill in the table below. Once you have looked at all your food labels, discuss the questions on the following page. Think carefully about these questions and write down as much as you can because you will need to share your ideas with the class.

	Food Label Data Table:
	Chemical Energy
	Other Things
	

	Label
	FOOD NAME
	How many calories does it have?
	How many carbohydrates does it have?
	How much fat does it have?
	How much protein does it have?
	What types of vitamins and minerals does it have?
	Is this “food” using our definition of food?
YES or NO

	1
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	3
	


	
	
	
	
	
	

	4
	


	
	
	
	
	
	

	5
	


	
	
	
	
	
	

	6
	


	
	
	
	
	
	



Exploring Food Label Questions
1. Which things in your list are “food” using our definition of food?
__________________________________________________________________________________________________________________________________________________________________________________________________________________

2.   Why are these things food? What do they provide your body that makes them food? ______________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

3.  What things in your table are NOT food (do not have chemical energy)?
__________________________________________________________________________________________________________________________________________________________________________________________________________________

4. What is the difference between things that are food for your body and things that are not food? ______________________________________________________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Do you have any ideas about what happens to food once it goes inside your body (How does the body get the chemical energy in food)? __________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 (
BUTTER
) (
CARROTS
) (
PEANUT
 
BUTTER
)

 (
HAMBURGER MEAT
) (
WATER
)
 (
SKITTLES CANDY
)




















 (
APPLE JUICE
)

 (
KRAFT MAC N’ CHEESE
) (
WHOLE MILK
)
Name:____________________________________ Date: _________________

Why do we need to breathe and eat?

Every day you breathe in and out about 20, 000 times! In your lifetime so far, you’ve breathed in and out about 9, 000,000 times! You’ve also eaten food three to four times a day since you’ve been alive. That’s about 15,000 meals in your lifetime so far! Eating and breathing are obviously very important to you—you do them both all the time. You have to eat and breathe to stay alive. Have you ever wondered why your body needs so much oxygen and food? What happens to all that air and food you take into your body? Do you know why breathing and eating are necessary for life? Most of us eat and breathe every day and have no idea why! Today you will learn why you eat food all the time. Then you will learn about the air that you breathe. You will get to know something about things going on inside your own body right this very minute. Then you will understand why it is necessary for you to breathe and eat. 

Think of taking a bite of pizza. What happens to the pizza once it is inside your body? Think about and discuss the following questions with your class:

1. After you eat the pizza, where does it go inside your body? ____________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Do you think your body uses the materials in the pizza to grow? If so, how? _______
____________________________________________________________________________________________________________________________________________

3.  Do you think your body uses the materials in the pizza to walk and run? If yes, how? 
______________________________________________________________________
______________________________________________________________________


Name:_____________________________________ Date: _________________

What Happens to the Food We Eat?
Earlier you were asked to respond to the question: What happens to the food that we eat?

You might have written an answer similar to the ones below:
· We need to eat because we would die without food.
· We need to eat because food helps us live and grow.
· We need to eat because food is our cells’ only source of chemical energy.

All three statements are correct, but they are not all good explanations of why we need to eat. Scientists would say that the third answer is the best one because it explains HOW our bodies use the food we eat: food is our cells’ only source of chemical energy.  

Food is our only source of energy. All the trillions of cells in our bodies need food because it has chemical energy. If all of your cells need food, how do you think food gets to all the cells in your body? Food definitely enters your mouth, but how does it reach cells in your toes? Your thumb? Your ears?

Think about taking a bite out of an apple. That bite of apple is really a mixture of many different materials. It contains many materials your body can use: water, vitamins and minerals, and sugars.  Which of these materials provide your body with chemical energy?  

1. Does the water provide your body with chemical energy?			__________
2. Do the vitamins and minerals provide your body with chemical energy? 	__________
3. Does the sugar provide your body with chemical energy? 			__________



Let’s trace this bite of apple through your body: from your mouth to cells in your toes!

[image: Digestion]
Stomach and small intestine
As you chew the bite of apple, you mash it up with your teeth and mix it with the saliva in your mouth. Then you swallow. The apple’s first stop is your stomach. It is mixed with digestive juices and is sent on to your small intestine. There, different parts of your apple bite go different ways.

The unwanted parts of the apple – the fibers, bacteria, and dirt – keep going through your intestines. They go from the small intestine to the large intestine and then right out of your body as feces.

The useful parts of the apple – the water, vitamins and energy-containing food – do NOT go on to the large intestine. They are carried to all the cells of your body. 

4. What might carry them there?  ___________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

[image: foodcirculation]
Your blood
Your blood!  Food and other useful materials go through the walls of your small intestine and into tiny blood vessels. Then the blood carries those useful materials all over your body. Blood vessels pass near every single living cell in your body! The cells take the materials they need from your blood. Most people don’t realize how MANY tiny blood vessels they have in their bodies. We tend to think about the big vessels that we can see by looking carefully at our skin. But there are millions of tiny blood vessels in our body. If we lined them up end-to-end, they would go twice around the earth! 



5. Why do we need so many tiny blood vessels? _______________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________




Your cells take the food they need out of your blood.  

Then your cells do one of several different things with the food:
· GROWTH & STORAGE: Some food is used by cells to make new cells. That’s how you grow. If you eat more food than you need, some of the food is stored for the future. Fat is your body’s way of storing extra food.
· USE: Most of the food that reaches your cells is broken down to supply energy for your cells to work. This is how your body keeps all its parts working!

[image: Foodcell]


6. Describe how a muscle cell in your finger gets the food it needs to supply it with the energy needed to write this answer. Describe the path food takes to get to your cell and the things that might happen to food once it reaches your cells.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Use Powers of Ten Chart to help students trace food from the mouth to the cells. 


















Use Powers of Ten Chart to zoom into a finger and talk about the difference between scales. 
Name: _______________________________________ Date: ________________


Mealworm Observations

My Measurements:

	
	
	Start Mass Observation #1
	
Observation
#2
	
Observation #3
	
Observation # 4
	End Mass Observation 
#5
	
Change

	1
	Food



	
	Do not need to record
	
	

	2
	Mealworms



	
	Do not need to record
	
	

	3
	Food and mealworms


	
	
	
	
	
	

	4
	Food, mealworms, and cup


	
	
	
	
	
	



Mass of empty cup: ____________ Use this number to help you find out the mass in line 3 during Observations 1-5.
Questions about Mealworm Observations

1. Did the mass of your mealworms increase or decrease? ______________________



2. Did the mass of your food increase or decrease? ____________________________



3. How does your data show that some of the food eaten by mealworms helps them grow? ________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


4. Did the combined mass of the food and mealworms increase or decrease? ______________________________________________________________________


5. If the mass decreased, where do you think the matter went?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

6. There is chemical energy in food. How do you think this chemical energy changes when the mealworms grow? _______________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________


Name: ____________________________________ Date: ____________

Food Helps Animals Move

1. Think about how food and air help you move and exercise. How does matter and energy change in your body when you move and exercise?
[image: GRprocess]







2. [image: DblAnimal]Some food and air helps animals to grow and some helps them to move.  Trace the two different paths that matter and energy take in the body.

Air is Important For Movement

Many people think that we breathe because we need oxygen to live. That is only partly right. They have left out an important part of the explanation of why we breathe. They have not explained WHY we need oxygen or HOW the body uses that oxygen.  A good reason that explains why we need oxygen or how the body uses oxygen might be that we breathe so our cells get oxygen to combine with food. That is how our cells get the energy that is stored in food. You have learned how food reaches your cells, but what about oxygen?  How does oxygen reach your cells? 

Let’s answer that question by following one breath of air that you breathe. 

How does oxygen get to all of your cells?
Air contains oxygen, which your cells need, as well as many other things that your cells do not need.  Some of those other things are gases such as nitrogen, carbon dioxide, and water vapor.  Air also has bits of dust and smoke and pollen in it. But air is mostly made up of gases. These gases are taken into the body.

Your lungs
With every breath, your lungs fill up with air.  Most of that air, including all of the materials your body doesn’t need, you breathe right back out again. But you don’t breathe out all of the oxygen that you breathe in.  Some oxygen stays in your body and goes to all your cells. That means that some of the gases you take into your body stay in your body and transported all the way to your cells. 

Do you have an idea how oxygen gas gets to your cells? Talk with your classmates about how you think this happens.

To your blood
Your blood carries both food and oxygen to your cells. The inside of your lungs is sort of like a sponge. Lungs have lots of tiny spaces for the air to go into, and each one of these spaces is surrounded by tiny blood vessels.  Some of the oxygen gas from the air goes into the blood.
To your cells
[image: foodaircell]From your lungs, the blood takes oxygen to the cells in all parts of your body. Your cells get the energy they need by taking both food and oxygen out of your blood. Remember, we breathe so our cells get oxygen to combine with food.  That is how our cells get the energy that is stored in food.

[image: BreathGasCycleImage]Think about what you have learned about oxygen and talk about the following question with your classmates:

Have you ever heard that people breathe in oxygen and breathe out carbon dioxide? You know what happens to the oxygen that we breathe in, but why do we breathe out carbon dioxide? If we breathe out carbon dioxide, where does it come from?

[bookmark: _Toc84571053]
Use Powers of Ten Chart to help students trace air from lungs to cell.





Name: _______________________________________ Date: _______________


Cricket Observations

Use this sheet to make observations of your class crickets. 


Your Prediction

1. What is the starting mass of your crickets? _____________


2. Do you think the mass of your crickets will go up (increase), go down (decrease) or stay the same? ________________________

3. Explain your prediction. Why do you think that? _____________________________
_________________________________________________________________________________________________________________________________________________________________________________________________________

Results and Conclusions

4. What was the end mass for your crickets? _________________

5. If there was a change in mass, explain what you think happened. _______________
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


What Happens When Animals Lose Weight

6. [image: CricketProcessTool]What do you think happened to the matter and the energy in the crickets?


7. Think about your cricket investigation and what you learned about how animals change matter. When people and other animals lose weight, where does the mass go? What happens to the mass? _______________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

What Happens When Animals Lose Weight- OPTIONAL reading

Animals need food and air to help them grow, move, and keep all their body parts functioning well. You learned that animals can grow and move when food and air gets to their cells. But what happens to those materials when they reach the cells.

Let’s think about a single cell, one of your brain cells, for instance. Your brain cell needs energy to think about reading this page. How will it get that energy?  
[image: Macintosh HD:Users:Lindsey:Desktop:foodaircell.jpg]
At first the energy that the cell needs is stored in food as chemical energy. The food is carried by the blood to the cells. The blood also has something else that the cell needs to get energy from food, oxygen. The cell gets food and oxygen from the blood. 


Now that the cell has food and oxygen, it can get the energy it needs. It changes the chemical energy found in food into other forms of energy, such as motion energy, other forms of chemical energy (usable), and heat.  When it changes food, the cell makes waste products that it doesn’t need: carbon dioxide and water.  How can it get rid of those waste products? Give them back to the blood, of course!
[image: Macintosh HD:Users:Lindsey:Desktop:CRmaterialsCell.jpg]
As cells work, they give off carbon dioxide and water that they do not need. These materials leave the cells and go back into the blood vessels. Eventually the water and carbon dioxide leave our bodies. Carbon dioxide leaves when we breathe out. Water leaves when we breathe, sweat, or even as urine.


Name: ________________________________________ Date: ________________

Are Cells Alive?
Many people think that breathing and eating are two completely different things. They think breathing and eating are connected only in that we need to do both to stay alive.  Now, though, you should know better. Breathing and eating are important because they help get materials to cells so they can work. A good answer to the question is: Breathing is connected with eating because our cells combine food and oxygen to generate energy for various cellular functions.

We eat and breathe for the same reason – to release energy from food to our cells to use. Cells use this energy to grow, to keep our bodies working, and to help keep our bodies warm. Cells in our heart muscle need energy to keep beating. Our brain cells need energy to keep thinking. The muscle cells in our legs need energy to help us run around. Even cells in our eyes need energy to read the words on this page! Right this very second, every one of your trillions of living cells is getting its energy from combining food and oxygen you get from eating and breathing!

Have you ever heard that people breathe in oxygen and breathe out carbon dioxide? You know what happens to the oxygen that we breathe in, but why do we breathe out carbon dioxide?

1. If we breathe out carbon dioxide, where does it come from?
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Let’s think about a single cell, one of your brain cells, for instance. Your brain cell needs energy to think about reading this page. How will it get that energy?  

[image: Macintosh HD:Users:Lindsey:Desktop:foodaircell.jpg]At first the energy that the cell needs is stored in food, and the food is carried by the blood to the cells. The blood also has something else that the cell needs to get energy from food, oxygen. The cell gets food and oxygen from the blood and combines them to release the energy it needs.  Now you can read this page!  


Now the cell has the food and oxygen it can use to get the energy it needs, but it also has other waste products that it doesn’t need: carbon dioxide and water. How can it get rid of those waste products? Give them back to the blood, of course!

[image: Macintosh HD:Users:Lindsey:Desktop:CRmaterialsCell.jpg]As cells carry out their functions/work, they give off carbon dioxide and water that they do not need. These materials leave the cells and go back into the blood vessels. Eventually the water and carbon dioxide leave our bodies. Carbon dioxide leaves when we breathe out. Water leaves when we breathe, sweat, or even as urine.



Lots of people misunderstand what happened to oxygen in the body. They think oxygen is taken into the lungs only and that it is changed into carbon dioxide there and then let out of the lungs to the air.  

2. Explain what really happens to oxygen in the body.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Explain where carbon dioxide really comes from._____________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. If we stop eating, our cells can still get energy by using food stored in our bodies. Do we have oxygen stored in our bodies too? How do you know?_____________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Do you think cells are alive? Why or why not?_______________________________
______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

[image: Macintosh HD:Users:Lindsey:Desktop:ELP Project:TeachingExperiments:Metabolism Resources:Images:red-blood-cells.jpg]This picture shows one of your red blood cells. It looks like a round, blob. It doesn’t have a head, or eyes, or ears, or a mouth! Can this cell really be alive?

Cells may not look like living things that you can see. They may not look like animals or plants that we know are alive. But they make up all living things and we could not live if our cells could not work. 

Cells grow and they do work for our bodies. Cells have needs like people because they need to have food and air, or they will not survive. This means that every cell in your body is alive. In fact, all the cells found in living organisms are alive!!! Just like people, cells need materials to grow, work, and stay alive. If they do not meet their needs, they will not survive. 

Now that you have learned all about cells, explain as much as you can about how cells get the materials they need to grow and work. You can use words and drawings to explain your ideas.						Drawing
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name: _____________________________________ Date: ___________________

Eat Low Carbon

1. Go to the following website: www.eatlowcarbon.org

2. Click “Calculate My Impact Now”

3. Drag and drop foods into the skillet and look at the CO2 points. Decide whether the points are low, medium, or high and write the food in the table below. Press “reset” in between testing each food.

	LOW POINTS

0-500 points
	MEDIUM POINTS

500-1000
	HIGH POINTS

1000 or more

	





















	
	




image4.jpeg
Nutrition Facts

Seving Size 2 bsp (329)

 Amount Per Serving
Galories 163 Caloris from Fat 145
" Daily Value” |

Total Fat 1639 25%
Sauratea rat 325 6%

Polyunsaturated Fat 445
Wonounsaturated Fa 799

Gholesterol omg o%
Sodium 134.4mp 6%
Potassium 213.4mg 6%
Total Carbohydrate 6 2%
Dictary Fiber 189 1%
Sugars 349 %
otoin 529 6%
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Vitamin A 25% Vitamin C 0%
Galcum 2% T on so%

iy o s e o ot S oy

m
ae





image5.jpeg
Nutrition Facts

Serving Size referonce waight (1000)

Amount Per Serving
Galories 254 Caloris from Fat 180

Total Fat 205
Saturated Fat 775
Polyunsaturated Fat 05g
Wonounsaturated Fat 6.63

Gholesterol 71mg 2a%
Sodium 67mg 3%
Potassium 270mg 8%
Total Carbohydrate 0g o%
Dietary Fiber Og 0%
Sugars 0g 0%
1729 32%
T ———
Vitamin A 0% - Viamnc 0%
Galcum 2% T i
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Nutrition Facts

Seving Size 1 cup (81 02) 2379

Amount Per Servi

Galories 0 Calores from Fat 0
" Daily Value” |

Total Fat 0g 0%
Saturates rat 09 o%

Polyunsaturated Fat 0
Wonounsaturated Fat 0g

Gholesterol omg o%
Sodium 24mg o%
Potassium Omg o%
Total Carbohydrate 0g o%
Dietary Fiber 0g 0%
otoin 0y 0%
I —T
Vitamin A 0% Vitamin C 0%

Galcum 0% ron 0%
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Nutrition Facts

Serving Size: fun size bag (20g)

Amount Per Serving
Calories_81 Calories from Fat_8

% Daily Value™
Total Fat_0.87 g 1%

Saturated Fat
Trans Fat 0.02 g

Cholesterol 0 mg 0%

Sodium 3 mg 0%

Potassium

Total Carbohydrate 18.15 g 6%
Dietary Fiber 0g 0%

Sugars 15.15 g
Sugar Alcohols
Protein _0.04 g

itamin A_0 1U 0%
itamin C_13.42 mg 22%
Calcium 0 mg 0%

Iron 0mg 0%
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Nutrition Facts

Seving Size 1 can (1 02) @11g)

 Amount Per Serving

Calories 350 Calores from Fat 7
" Dally Value®

Total Fat 0.5 1%
Saturatea rat 0.9 %

Polyunsaturated Fat 025
Wonounsaturated Fat g

Cholesterol Omg o%
Sodium 526mp 2%
Potassium 945.3mg 21%
Total Carbohydrate 8 5 20%
Dictary Fiber 089 0%
Sugars 8789 21%
Protein 1.1 2%
I T
Vitamin A 0% iamin © 7%
Galcum 4% T i
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Nutrition Facts

Serving Size 1 NLEA Serving (makes about 1
cup prepared) (70g)

Amount Per Servi

Galories 250 Calorios from Fat 23|
Total Fat 26 a%
Saturated Fat 139 6%
Gholesterol 5.5mg 3%
Sodium 5614mg 23%
tassium 296.1mg %
Total Carbohydrate 475 6%
Dietary Fiber 159 0%
Sugars 7g 2%
n 1133 21%
Vitamin A 1% Vitamin C 13
Galcum 9% ron 1%
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Whole Milk
Serving Size 8 fl oz (240mL)
Servings Per Container 2

Total Carbohydrate 129 4%

Dietary Fiber 0g %
Sugars 11g.

Protein 8

e———

VianinAex daminC 4%

et 30 oo O + Varin D 35
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Girl Running
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Animal Losing Welght
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Nutrition Facts

Sorving Size referonce waigh (1000)

 Amount er
Galories 495 Caloris from Fat 455

"% Daily Value®
Total Fat 551
Saturated Fat 3439
Polyunsaturated Fat 2
Wonounsaturated Fai 1599

Gholesterol 106mg 5%
Sodium 450mg 9%
Potassium 71mg 2%
Total Carbohydrate 0g o%
Dietary Fiber 0g 0%
Sugars 0g 0%
otoin 339 6%
fesmas e ]
Vitamin A 34% Vitamin C 0%
Galcum 5% T veon

i m oo
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Nutrition Facts

Serving Size 1 cup (85g) (3 0z.)
Servings per container 2.5

Amount per serving
Calories 45 Calories from Fat 0

% Daily Value*
Total Fat Og

Cholesterol Omg 0%
Sodium 55 m(
Total Carbohydrate 10g

Dietary Fiber 3g

Sugars 59
Protein 1g

Vitamin A 360% » Vitamin 8%  Calcium 2% » Iron 0%)
e Dty Vo e 200 e Yo iy vk
ma b gt o g o your o s,
Calois: 2500

ToalFat Lessthan 659 0y

Sl Fat Lesstran 209 259
Choksterol Lesstran  300mg  300mg
Satum Lesstran 2400mg  2,400mg
Totl Carvohydrte  Less than 375mg

Deury Foer  Lessthan 3y

alores per gram: Fat§ + Garbotyarate 4 « Proten 4

Iinredient: Caot.





