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OVERVIEW OF UNIT

The elementary unit on animal metabolism addresses three key carbon-transforming processes: animal growth, animal digestion, and animal movement/weight loss. This unit includes five core activities that cover these processes with additional suggestions for accounts and citizenship activities:

Core Activities:
1. What is in the foods we eat?
2. What happens to foods we eat?
3. Food Helps Animals Grow
4. Food Helps Animals Move
5. What happens when animals lose weight?

Optional Account Activities:
1. Are Cells Alive

Optional Citizenship Activities:
1. Eat Low Carbon

In Activity 1, start to develop a scientific definition of food and learn that food contain very special materials that help our body processes. Students find out what is in the foods they eat by looking at labels for materials found in food, such as proteins, fats, carbohydrates and vitamins. They explore what it means for foods to have chemical energy, and how this helps to determine what is and is not food. 

In Activity 2, students move beyond the organismal, macroscopic scale to trace food through organs to cells. This engages students in thinking about digestion at a microscopic scale. Students use Powers of Ten and Powers of Ten Charts to locate food molecules, cells, organs, etc in terms of scale.

In Activity 3, students conduct mealworm investigations to measure mass changes as mealworms grow. During the investigation, students observe that mealworm mass increases as they eat food, and the mass of food decreases. Thus, their investigations show that the new mass of the mealworms can be attributed to the food they eat and they construct a Process Tool to show growth in animals. BUT students also observe that the changes in mealworm mass are not exactly the same as changes in food mass (and that the overall mass of the system decreases). This activity helps students to conclude that only part of the food taken in by animals is incorporated into the body structure during growth, but that some food must go on another pathway—use.

In Activity 4, students revisit their investigations and think about why the mass of the overall mealworm system decreased when the worms grew. Students engage in exercises to identify macroscopic indicators that matter and energy change when they move. They use the Process Tool to show these changes and identify that gases help explain how some food materials change in the body. They also can read about why air/oxygen is important for movement and should be able to trace this substance to cells.

In activity 5, students consider the question, “what happens when animals lose weight? Where does the mass go?” They observe the start and end mass measurements for a cup of crickets that have respired for 24 hours. They use the Process Tool to track changes in solid body part material that make up the cricket into gases given off by the crickets, relating these gases back to their exercise activities. At the end of the activity, students observe a short Powers of Ten Chart that trace air through the body, revisiting the idea of scale. Students observe a cup of crickets and record the changes in mass across a couple of school days and discuss why the crickets are losing mass. They learn that weight is lost because the stuff that makes up animal bodies changes into gases in the air.
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Special Materials and Advance Preparation
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Activity 3: Purchase of mealworms is required to complete the lab. Note that you can order mealworms for very cheap online- roughly $40 for several thousand mealworms. It’s more expensive at pet stores—maybe the same price for only 1000 mealworms but this may be enough to use with 45-50 groups of students. The mealworms may come in a plastic container (with holes for ventilation) already with their food—thus creating a system that is already assembled. If they do not, you may need to purchase bran cereal or wheat bran or other type of food source (meal, wheat and oat flours, ground cat or dog food can be used). If the system is already assembled, then students will need to break the system apart on Day 1 to weigh each component—the food, the worms, and the container. They will do this again on the final day, weighing each component individual (thus, the tweezers come in handy for separating the worms from their food!). Each group needs at least 5-10g of mealworms and mealworms should have at least 3x their mass of food available (or more).

NOTE: the mealworm lab needs at least 4 days or more for clear results. Consider starting this lab prior to Activity 1 and providing time for students to monitor mass changes between the start and finish of the lab. Only start and end mass recordings are necessary but the student observation sheet includes additional space for other recordings.


Activity 5: Purchase of house or field crickets is required to complete the cricket demonstration. Crickets can be purchased from a local pet store. At least 1 dozen is required but consider purchasing more for faster and more obvious results, and consider running individual demonstrations for each class period, so that students can pool the data across multiple trials.

NOTE: the cricket demonstration requires at least 24 hours for recording mass change. Start the demonstration prior to the day that you wish to discuss weight loss (for example, start the day that the mealworms activity concludes, so that the results for the crickets can be discussed the following day).

NOTE: Activity 5 also includes a quick demonstration with BTB solution (use 0.04% solution). You will need clear plastic cups or glass beakers and straws to complete this demonstration.
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Activity 1: What Is In The Foods We Eat?

General Overview
Introduce Nutrition Labels								~15 minutes
Small Group Work- Nutrition Labels							~20 minutes
Whole Class Summary Discussion							~20 minutes

Total Estimated Time: 55 minutes

Purpose & Tools
In this activity students start to develop a scientific definition of food and learn that food contain special materials for use in various body processes.

Students are likely to define food very broadly as something that helps organisms live and grow. Other students may contrast food with liquids/beverages. Although food does help organisms to live and grow, students who use a broad definition for food would consider anything as food for organisms. Many students may consider water and vitamins as food similar to sugar. Students using a broad definition of food do not have a way to distinguish between energy-rich materials, such as sugars, starch, and fats, that humans and animals take in compared to water and vitamins. 

In this activity, students will explore food labels for common items that can be purchased at the grocery store. Students will learn that foods contain carbohydrates (starch and sugars), fats, and proteins, and that these things have chemical energy. They will discuss the concept of “calories” and how scientists use calories to determine the amount of chemical energy in food. Students will be given a “scientific definition” of food based on the idea that food contains chemical energy that helps organisms (cells) function. They will also look at vitamins and water and discuss whether these can be considered “food” for the body when they do not have chemical energy. Students will look at nine food labels and discuss how they can decide whether something is “food” or not food for organisms.

Materials
Student copies of What Is In The Foods We Eat reading
Student copies of Exploring Food Labels (chart)
10 group sets of Food Labels (nine food labels)
Overhead copies of each of these *optional
Groceries or other examples of food labels *optional

Advance Preparation
Make copies and overheads

Procedures

What Is In The Foods We Eat?							 ~15 minutes

Tell students that today, they are going to learn more about the foods we eat, and the different things found in food that keep our bodies functioning. If time, ask students to share their initial ideas about what makes food so important to our bodies- what do foods give us? How does it help us to grow and to move around?

Start activity as a whole class. The first part introduces students to nutrition labels, and the key “content” on those labels. It also introduces a scientific definition of food. 

Read the introduction to students. Then have them look at the carrot label and ask, “By looking at this label, what things are found in the carrots?” (Students may notice carbohydrates, proteins, fats, calories, vitamins, sodium, etc). If you have time, you can allow students to explain where they have heard some of these terms before. This will provide you with a sense of the students’ prior knowledge about foot labels, and possible misconceptions they will have as they develop an understanding of “food” and “chemical energy”.

Then move onto page 2. Either read this to your students or select a student to read. As the class reads, the teacher should stop at least 3 three times to point out key ideas or answer questions:
· After reading the paragraph that begins “scientists use “calories” to measure”; stop the class and point out that calories help determine if something has chemical energy.
· After reading the definition of food, ask students if this definition of food is the same or different from how they define it. For example, some students may think that everything we take into our mouths constitutes food. So it’s important to point out that the scientific definition of food is different from that belief. 
· Have students write down their ideas for how they can use the scientific definition of food, and what they learned about “calories” to decide if something is food or not. Have the students share their ideas with the class (With the goal of getting students to notice that things with calories have chemical energy. Things that do not have calories, cannot provide chemical energy, and therefore are not food).

On page 3, students consider whether proteins, carbohydrates and fats are food? These substances/things are labeled as the building blocks of food. They (students) are told that these have calories and must decide whether this means they are food.

Students are also told that vitamins and minerals do not have calories, so they must decide if these are food.

At the end, explain to students that they will be examining food labels in small groups to figure out, using the scientific definition of food, what food is. 

Small Group Label Reading							~20 minutes
Place students in groups of 2-3 and pass out “exploring food labels” chart and a packet that contains several food labels. Note that there are 9 labels but students can choose to look at only 6 of them. Read the instructions to students. Tell them that they will go through each of the food labels and write down information that will help them decide if something is food or not. Review the table with the class, pointing out the information they will need to record in the table. Tell the groups that once they are done with their table, they need to discuss and respond to the 5 questions at the end of the activity.

Summary Discussion							~20 minutes
Review the 5 questions at the end of the activity.

First ask which things in the list met the scientific definition of food. This should include everything except water. Identify any areas of disagreement. If disagreements exist, have students justify whether something is food or not using the information on the food label. Then ask students if anything in this list surprised them. Student may be surprised or confused that milk, apple juice and candy are considered food because these substances are often treated as “drinks” or not substantial enough to constitute food. Point out that these contain the basic building blocks of food, and have calories, so they provide chemical energy for the body.

Ask students what these foods have in common and why we can call them foods (chemical energy).

Point out that the scientific definition of food states that food can be in the form of solid or liquid, as long as it has chemical energy.

Ask students if they identified anything that was not food (water) and why it cannot be considered food. Remind students that water is very important for the body and that we need it to stay alive, but that it is not considered “food” because it cannot provide chemical energy.

The last question is intended to get them to share their initial ideas of digestion, and how food is transported in the body. This question can be discussed today or at the beginning of the next lesson.
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What Is In The Foods We Eat?

You have probably seen nutrition labels that are found on most food packages. Scientists use tests to find out what makes up the foods we eat, and then food companies use labels so that people who buy their products also know what makes up these foods. Today you will work with your group to explore different food labels and think about why our bodies need the nutrients found in food. First, you need to understand how to read the food labels. Look at the food label below. This food label is for carrots. 
[image: Carrots]























Just by looking at this label, what are some things that make up the carrots that we eat?
Now, take a closer look at the label and think about what each of the things provide our bodies.

What are calories?

Take a look at the things included in the black box. The label shows that there are 45 calories in one serving of carrots. But what does this mean? 

Scientist use “calories” to measure how much chemical energy is found in foods. Foods that have calories are good energy sources for our bodies. Things that do not have calories cannot provide energy for our bodies. 

Food is our only source of chemical energy. All the trillions of cells in our bodies need food because it’s our only source of energy. Energy is so important to our cells that scientists define food as follows:

FOOD refers only to materials that contain chemical energy for living things. It is material that living things use for energy to live and grow.  All living things must use the chemical energy in food to grow and to keep all their parts working properly.


Now that you know that “food” must provide chemical energy, how can you use the information on food labels to tell you whether something is food or not? Discuss this question with your classmates.
What are the basic building blocks of food?

Some things found in foods have chemical energy but some things do not. The basic building blocks of food are carbohydrates, proteins, and fats. Carbohydrates include sugars, starches, and fiber. Carbohydrates are found in most foods, especially breads, pastas, sweets, and vegetables, like potatoes. Proteins are found in many foods, especially meats, beans, and dairy products. Fats are found in many foods, such as butter that we use for cooking and baking. These three things have calories, which mean they have a lot of chemical energy for our bodies. 

Would carbohydrates, proteins, and fats be “food” using our definition of food?

What about vitamins?
Look at the label carefully. Can you find the vitamins and minerals that are found in carrots? What are they?

Vitamins and minerals are important for our bodies to stay healthy. But vitamins and minerals do NOT contain calories, which mean that they do not provide chemical energy for our bodies. 

Would vitamins and minerals be “food” using our definition of food?

Now you will work with a group to look at different nutrition labels. In your group, you will need to decide what things are foods for our bodies and what things are NOT foods.


1

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
	


	
	
	
	
	
	

	2
	


	
	
	
	
	
	

	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
)
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General Overview
Share initial ideas of what happens to food from Activity 2				~ 10 minutes
Why do we need to breathe and eat?						~ 15 minutes
How does food travel in the body?							~ 25 minutes

Total Estimated Time: 50 minutes

Purpose
In the previous lesson, students talked about food as being a source of chemical energy. They begin this activity reviewing their initial ideas to question 5 in the previous activity- what happens to food in our bodies (how do we get chemical energy). The purpose of this activity is for students to trace food through the human body to cells. Students learn about digestion and the key body organs involved in digestion, as well as circulation that takes food to the cells. The point of the activity is to help students move beyond the organismal and organ scale—to trace food to a microscopic, cellular scale. It is important that students realize that food comes in solid and liquid forms (and has chemical energy) BUT that food is not energy itself-be attentive to how students use language to describe this during class discussions.

This activity addresses MATTER, ENERGY, and SCALE. Students observe Powers of Ten Charts that show that food molecules are about 10-8, while cells are 10-5, and organs and organisms are on different scales. They trace materials during digestion to cells, and use the scientific definition of food to keep the “materials” separate from the energy found in materials.

Materials
Copies of Why Do We Need To Breathe and Eat? 
Copies of What Happens to the Food We Eat?
Powers of Ten Chart: Trace Food through body 
Powers of Ten Chart: Zooming into a finger

Advance Preparation
Make copies of student handouts 
Make overheads 

Procedures

Share Initial Ideas about Digestion							~10 minutes
Have students share what they learned about food and food labels in the previous lessons. Remind students about the scientific definition of food (materials that contain chemical energy) and explain that they will be talking more about food today. Ask students to share their ideas to Question 5 of the previous activity: What happens to food once it is inside our body?

Why Do We Need to Eat and Breathe?						~15 minutes
As a class, read through “Why do we breathe and eat?” Ask the students to think about and respond to the questions at the bottom of the first page. These questions can serve as a pre-assessment of what students understand about digestion and getting food to cells. Some key ideas that will be discussed in today’s lesson are that food must be transported to cells so that they can used to help us grow and move around.

How Does Food Travel in the Body?						~25 minutes

NOTE- choose between talking about the path of food using Powers of Ten Charts or by using the handout provided at the end of the lesson.

Option 1:
In partners or as a class, let the students read through and respond to the remainder of the reading. Questions are intermixed with the reading. The following are suggestions for when to stop the class and point out key ideas in the reading:
· Stop after the scientific definition of food and ask them what they remember was and was not food for the body? (FOOD: carbohydrates, proteins, fats; NOT FOOD: water and vitamins).
· After students read about “the three reasons that we need to eat,” ask them how those three things compared to what they wrote. Does the third option make sense to them using the scientific definition of food?
· Go through questions 5-7 and ask them to use what they learned about nutrition labels to answer the questions (water, vitamins do not have chemical energy BUT sugar does have chemical energy. So sugar can be considered food).
· Read about the stomach and small intestines, then ask students “where does the useful parts of food go after it reaches the intestines, and how does it get there?” Have them write and share ideas to question 8.
· On the next page read about how food is transported through the circulatory system to cells and have students write and share ideas to question 9
· Read about what cells do with food- it is important for students to realize that cells do three things with food- GROW, STORE, or USE (to move, function, or stay warm).
· Have students share their ideas to Question 10

Option 2: 
Use the Powers of Ten Chart/transparencies to help “trace” food through the body systems. 

Use Powers of Ten Chart to zoom into a finger and talk about the difference between scales. At what scale is a cell? How does the visible food we eat get small enough to make it to the cells? (Digestion breaks it into absorbable carbohydrate, fat, and protein molecules)

Make sure that students pay particular attention to scale during these Powers of Ten Charts and compare the size of food molecules with the size of a cell with the size of a stomach, etc. 


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.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Use Powers of Ten Chart to help students trace food from the mouth to the cells. 
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Activity 3: Food Helps Animals Grow 

This is a lab investigation that spans a couple of weeks. This activity plan includes information for setting up the investigation and the discussion of results. If necessary, mealworms can be substituted with a different animal. The general goal of the activity is to teach students that animals gain mass (grow) from incorporating some of the food they eat into their body structure.

General Overview
Day 1: 
Set Up Mealworm investigations						~40 minutes

Ongoing: Record Mealworm Data over time					~60 minutes 

Day 2:
Review mealworm data for patterns/conclusions				~ 20 minutes	
Process Tool for growth							~ 20 minutes

Total Estimated Time: 2.5 hours across 2 weeks 

Purpose
Students conduct mealworm investigations to measure mass changes as mealworms grow. Students observe that mealworm mass increases as they eat food, and the mass of food decreases. Thus, their investigations show that the growth of mealworms comes from food. BUT students also observe that the changes in mealworm mass are not the same as changes in food mass (and that the overall mass of the system decreases). This activity help students conclude that only part of the food taken in by animals contributes to growth, but that something else happens to food. This sets the stage for talking about how cells use food and change it into gases. Students also complete the Process Tool for growth.

Materials
Mealworm larvae
Bran cereal
Paper cups
Digital Balance
Tweezers
Copies of Mealworm Observations 
Copies of What Happens When Animals Grow?
Overheads to record/compare student data
Process Tool for Growth

Advance Preparation
Make copies of student handouts if not provided by MSU
Buy at least 100g of mealworm larvae from local pet or fishing store
Buy bran cereal
Buy or gather at least 10 paper cups, tweezers, and have digital scale ready for use.

Procedures

Setting Up Mealworms
Prior to Activity 4, set up the mealworm investigations. This investigation should occur during a 1-2 weeks period so that the growth of mealworm larvae is obvious. Students will conduct an investigation in which they track the mass change in their cups—the overall mass change in both the mealworms and the food. The class should also conduct a joint investigation where they take time to measure the mass in mealworms before and after and the mass in food before and after. Note that the teacher can decide to let student groups do all of the measurements or whether some will occur as small group and other parts occur as a whole group.

Students should be placed in groups of three or four. Tell students that they are going to watch how mealworms grow and collect data on them. They will be responsible for observing and measuring the mass of their mealworms over the course of 2 weeks. 

Pass out Mealworm Observations. Go over the type of data students will collect. Point out that they will measure the mass of their mealworms at the start and at the end of their investigation. They will also measure the mass of the food source (bran) at the start and end of the investigation. Across time, they will record changes in the overall mass of the cup.

Note: The class has only 1 digital balance, so for logistical purposes it may help for the teacher to weigh out amounts of food and mealworm ahead of time, so that handing out the appropriate amount of materials is fairly easy.

Have students to first place their paper cup on the scale and measure the mass of the cup. Record the mass. Then zero out the scale. Then have them add their food source until they have 15-20 grams of food available (this is roughly equal to ½ cup of cereal). It is important to make sure the mealworms have enough food for 1-2 weeks, so adding more food is fine. 

Tell students to write down the mass of the food. Then have students zero out the scale.

Add several grams of mealworms to the cup using tweezers (5-10g of mealworms). Have students record the mass of the mealworms. Then zero out the scale. 

Then have students re-measure the entire mass of the cup. Have them subtract the original mass of the cup to find the total mass of only the food and mealworms. They can double-check their accuracy by adding up the mass of the mealworms with the mass of the bran to see that it matches. 

These will serve as the baseline measurements for the investigation. The groups should have roughly similar amounts of mealworms and food so that comparisons, later on in the unit, will be easier to understand.

Collecting Data and observations
Tell students that every day or every other day they will measure the mass of the cup (subtracting the mass of the cup to find only the total mass for the food and mealworms). They will also make observations of their food and their mealworms using their observation sheets.

Concluding the investigation
At the end of the investigation, have students make a final mass measurement of the combined food and mealworms. 
Then have students place a second paper cup on the scale and zero out the scale. Using the tweezers, have students move the mealworms to the new cup and get a mass recording for the mealworms. Make sure they record the final mass. Likewise, students will need to find the mass of the food at the end. Again, place an empty cup on the scale and zero out the scale. Then have students transfer the remaining food to the empty cup getting a final mass reading for the food.

Reviewing Data in Groups and as a Class
After students have collected their final readings, they need to carefully review their data looking for patterns. Tell students to describe the changes in weight of the mealworms and the food. Did the mealworms grow, and if so, where do they think the matter came from? Did the amount of food change? Did the change in food match the change in mealworm mass? (The answer to this last question should be no).

As a class, have groups share their data and look for similarities across groups. Students should observe that the mass of mealworms increased, while the mass of the food decreased and the combined mass of both overall decreased. This means that the mass change in the mealworm did not match the mass change in the food. Support students in concluding that some of the food becomes part of the mealworm BUT that something else is happening to the food (which they will continue to learn about in the next 2 lessons).

Process Tool
Pass out What Happens When Animals Grow? This is a student handout that includes Process Tools so that the class can trace changes in mater and energy. Use the Process Tool to review growth (as 1 thing that might happen to food in the body). Show that liquid or solid food becomes solid materials in our bodies that we see as growth. Also show that chemical energy in food stays as stored chemical energy in the body.


 (
Chemical Energy in 
Food
Food
 (solids, liquids)
Chemical Energy in Structure
Body Structure
 (solid)
)
Example Mealworm Data
	
	
	Start Mass Obs 1
	Obs 2
	Obs 3
	Obs 4
	End Mass Obs 5
	Difference

	
	
	Monday 2:30pm
	Tuesday
2:30pm
	Wed 8:00am
	Wed
2:30pm
	Thursday
8:00am
	

	
1
	
Food
	
15.2g

	
14.7g
	

	
14.4g
	
14.2g
	
-1.0g

	
2
	
Worms
	
7.1g

	
7.3g
	
	
7.2g
	
7.4g
	
+0.3g

	
3
	Food, Worms, Cup

	
31.8g
	
31.5g
	
31.3g
	
31.1g
	
31.1g
	
-0.7g

	
4
	Food, Worms Only

	
22.3g
	
22.0g
	
21.7g

	
21.6g
	
21.6g
	
-0.7g



Cup (without perforated lid) = 9.5g
Note: Kids do not have to measure mass of food and mass of worms during observations 2, 3, and 4. It is time-consuming to separate the worms from their food, so only do this for both the mass at the start and at the end. We recorded more often for teacher background.

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? _______________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________

[bookmark: _Toc98491108][bookmark: _Toc98491165][bookmark: _Toc98491246][bookmark: _Toc98491379][bookmark: _Toc115517193][bookmark: _Toc115517334][bookmark: _Toc115517506]
Activity 4: Food Helps Animals Move

General Overview
Review mealworm experiment							~ 5 minutes
Exercise demonstration with Process Tool						~ 35 minutes
Air is Important for Movement							~ 15 minutes

Total Estimated Time: 55 minutes

Purpose
The purpose of this activity is for students to begin learning about how cells use food to move. In the mealworm investigations, students learned that some of the food animals eat becomes part of their bodies. Remind students that food/matter does not simply disappear. Today they will learn that only some of food helps us grow, but much of this food is used to help animals move and function in various ways. Students engage in basic exercise activities in which they record the different things happening in their bodies (e.g., breathing harder, getting hot, and being able to move body parts). Students begin to use the Process Tool to describe what happens when they move. They identify food and air/oxygen as being the materials they take in (that is why they breathe, especially breathing hard when they exercise). They learn that they breathe out gases when they exercise and test this air for carbon dioxide using a simple demonstration with BTB. Then, students discuss the forms of energy input (chemical energy in food) and the forms of energy they would observe as they exercise (motion, getting warm; heat).

Then, they read or view a Powers of Ten Chart about why we breathe harder when we exercise. This involves tracing air through the human body to cells. Students learn about oxygen that enters the lungs and how it is transported by blood vessels to the cells. They learn that cells need oxygen in order to access the energy they need from foods.

Materials
Data from mealworm investigation for review
BTB solution
Clear paper cups
Straws
Process Tool for movement/running
Copies of Food Helps Animals Move
Copies of Air is Important For Movement (optional)

Advance Preparation
Prepare BTB solution
Assembling 1 cup and 1 straw per student
Make copies of student handouts 
Make overheads 
Have Process Tool ready for use.

Procedures

Review Mealworm data							~5 minutes
Review the mealworm data with the class. Remind students that they learned that part of the food mealworms eat becomes part of their body during growth. Consider going back to the Process Tool to show growth (that liquid and solid food becomes solid materials in the body and that chemical energy in food becomes stored chemical energy in the body). Then remind students that overall, the mass of the food and mealworms decreased, so although the mealworms were growing, something else was happening that made the mass decrease. Tell them that today, they will learn about other ways that animals use and transform food in their bodies.

Exercise Activities/Movement Process Tool				~35 minutes

This activity relies a great deal on macroscopic observations to help build an initial understanding of the process occurring during exercise. This uses the Process Tool and several key questions and demonstrations to point out different energy and matter inputs and outputs.

Tell students that today, they will talk about how the body uses food in order to move. Place the Movement/running process on the Process Tool. Place “food” as solid and liquid material inputs. Ask students about why they think we need food to move. 

Then, tell students they are going to do several exercises and that it is important to make observations about what is happening with their bodies as they exercise. Have students do jumping jacks or possibly run around the school or playground. Make sure that students do enough exercises to identify the following 3 things: 1) they breathe harder, 2) they get warm or hot, and 3) they are moving a lot.

Ask students what other materials go into their body when they exercise (Air). Try to get students to identify oxygen as the gas that goes into their bodies. Ask students what materials come out of their bodies (they breathe so air is coming out; they may sweat so water is coming out).

Tell students that they are going to test the air they breathe out when they exercise. If you are concerned about students conducting this investigation individually, consider having 1 student to volunteer to do it as a demonstration for the class. Have the student come to the front of the room. Make sure that students are fairly relaxed at this point. Tell them that the BTB solution will tell how much carbon dioxide the student breathes out. Have the student volunteer blow through the straw; the color of the BTB should change to yellow to indicate CO2. Then have the student exercise, maybe run outside, do push-ups or jumping jacks and re-do the BTB demonstration. Help students see that carbon dioxide is one of the gaseous products of movement. Place this on the Process Tool. Also, tell students that sweat is a liquid (water) product of movement, but that we also breathe water out in gaseous form (water vapor) when we breathe.

Now have students complete the Process Tool for energy. Ask students to think about their 5 forms of energy- light, chemical, motion, electrical, and heat. Ask them, “which of these 5 are the energy inputs?” Remind students that food has chemical energy but oxygen does not.

Then ask students if they observe anything during exercise that shows how the chemical energy in food changes (it changes to motion, and to heat).

Pass out Food Helps Animals Move. Using this student worksheet and the Process Tool, review the entire Process Tool for movement. Point out that most of the materials that leave our bodies when we move are in the form of gases. 

Ask students if this helps them explain what may have happened in the mealworm experiment. What could have happened to the food that did NOT contribute to growth?

Air reading and/or Powers of Ten Chart							15 minutes

Decide to use either the Powers of Ten Chart tracing air to cells or the reading Air is Important.

OPTION 1
Pass out copies of the Air is Important for Movement reading to students. The reading prompts students to think about why we breathe, and what happens to air we breathe. In order to make sense of how cells use food to move, students will need to understand that this requires oxygen. Let students share their ideas to the questions at the end of the reading. 

Other questions and key ideas to keep in mind include:  

· Eating and breathing are related because they provide materials the cells need to function well- the materials can be in the form of solid, liquid or gas
· Food goes beyond the stomach and intestines- it goes to the cells
· Air goes beyond the lungs- it goes to cells.
· Air is a form of matter

OPTION 2
Consider using the Powers of Ten Chart to help trace air/oxygen from the lungs to the cells. Use the same key ideas listed above to guide discussion during Powers of Ten Chart.


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.
Activity 5: What Happens When Animals Lose Weight

General Overview
Setting Up Crickets- Predictions							~ 15 minutes
Results and Process Tool Discussion						~ 35 minutes

Total Estimated Time: 50 minutes

Purpose
The purpose of this activity is for students to think about what happens when animals/people lose weight. By measuring the mass of crickets, students learn that they lose weight over time, sparking a discussion of where the mass goes. They use the Process Tool to track changes in solid body part material into gases, relating these gases back to their exercise activities. This gives kids an opportunity to observe what would happen over time if an animal’s body started using stored chemical energy sources for cellular respiration (note that the starting matter input can be different for weight loss compared to movement- the matter input is body structure/fat/stored materials).


Materials
Crickets
Cups
Digital Balance
Copies of Cricket Observations, which includes What Happens When Animals Lose Weight
Process Tool for weight loss
Optional: Copies of What Happens When Animals Lose Weight reading

Advance Preparation
Prepare crickets for investigation.
Make copies of student handouts 
Have Process Tool ready for use.

Procedures

Setting Up and Predictions							~15 minutes
This investigation has students observe house or field crickets over a couple of school days. 
The crickets can be purchased from a local pet or bait shop. Show students the crickets. Place a container on the digital balance and zero the scale. Then add 10 or more crickets to the container and find the start mass for the crickets. Have students record start mass on their handouts. Then ask students to predict whether the mass will go up, down or stay the same over time. Have them write their predictions and then allow students to share these.

Monitor crickets
We are not sure how long it will take for the .1g balance to detect a change in mass, so monitor the cricket a couple times a day until you observe a detectable difference. When the decrease in mass is observed, set aside at least 30-45 minutes to discuss what happened using the Process Tool and procedures below.

Weight Loss and Process Tool						~35-45 minutes 
The mass of the crickets will decrease because crickets are giving off more materials than they are taking in—thus, they lose weight. Have students record the End mass of the crickets and respond to questions on their Cricket observation handout. 

Then, using the Process Tool, help students trace matter and energy during this activity. The starting matter is “cricket body parts”- that is what gave the crickets their mass, so if the mass went down, where did it go? Point out that their mass seems to have disappeared, so the matter transformation must include a gas. Help students make a connection back to the exercise activity they did. Energy starts as chemical energy stored in the cricket bodies and changes to motion energy (to help organs function) and heat.

After the investigation, the crickets can be released outside.

Optional: Consider using the additional reading material to help students complete their Process Tools. They may struggle with identifying materials products and reactants on the Process Tool, so they could read about what is happening at the cell to change matter and energy.

Example Cricket Data:
Cup: 13.6g (including mass of perforated lid)
Crickets: 3.0g (roughly 15 house crickets)
Total Start Mass: 17.6g

	Time
	Mass

	0hr
	17.6g

	3hr
	17.5g

	6hr
	17.4g

	8hr
	17.4g

	18hr
	17.3g




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.
[bookmark: _Toc109198065][bookmark: _Toc109198233][bookmark: _Toc115512966]
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Activity: Are Cells Alive?

General Overview:
Review Core Activities								~ 10 minutes
Are Cells Alive?									~ 25 minutes
Summary Discussion									~ 10 minutes

Total Estimated Time: 45 minutes

Purpose:
The first part of the activity engages students in thinking about why people say we breathe in oxygen and we breathe out carbon dioxide. Students learn that carbon dioxide and water are waste products from cells and that the blood transports these away from cells. Students learn that gas exchange happen in cells. The second part of the lesson asks students to think about whether cells are alive. They learn that cells grow and work, and have needs like people and other living organisms so cells are alive. They learn that if cells do not meet their need, then they cannot survive and therefore the organisms will not survive.

Materials:
Copies of Are Cells Alive?

Advance Preparation/ Safety Considerations:
Make copies of student handouts if not provided by MSU
Overheads from previous units to review with students

Procedures:

1. Review previous lessons								~10 minutes

Ask students what they have learned so far about why we eat food and breathe in air. What do our bodies do with those materials? During this review, make sure to keep in mind the following key concepts that students should be familiar with: 
· Food is the energy-source for animals; Water and vitamins and minerals are not energy sources
· Food is not energy itself, but it is energy-rich for cells
· Food gets to the cells through the digestive system and by blood vessels
· Oxygen gets to the cells through the breathing (respiratory) system and by blood vessels
· Cells need food and oxygen to survive and work

2. Are Cells Alive?									~25 minutes

The “Are Cells Alive” activity begins with attention given to the materials produced by cells. It provides a problem for students to think about: Where does CO2 we breathe come from? The first three pages of the activity teach students about CO2 and water produced by cells. The main point of this first activity is to get students to trace “gas exchange” beyond the lungs, to the cells. Students do not need to know how CO2 and water are produced, just that these are waste products of cells combining oxygen with food to release energy (cellular respiration). Have students write responses to the questions and share their ideas with their groups or the whole class.

The last page of the activity engages students in thinking about whether cells are alive. The important point to emphasize is that cells are alive: they grow, they work, they need air and food, and they can die if they don’t receive the materials they need. Have students write a summary of what they have learned about cells in animals. This summary can serve as an assessment of whether students understood key ideas from the unit, including the following”
· Scale- do the students understand that food and air can be traced beyond the lungs and stomach to cells?
· Matter- do the students understand that food and air are materials that the cells need to carry out their functions? Can they trace these materials to the cells? Can they trace gas exchange beyond the lungs?
· Energy- can they recognize that food is the energy source for cells. Water, air, vitamins are not energy sources, although our bodies still need them to function.



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
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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Activity: Eat Low Carbon

General Overview
Food Choices and the Environment						~ 10 minutes
Web Exploration								~ 20 minutes
Discussion									~ 15 minutes		

Total Estimated Time: 45 minutes 			

Purpose & Tools
This activity provides students with an opportunity to explore issues surrounding food choices, their health and the environment

Low Carbon Diet website: This website explores the carbon impact of food supply and distribution chains. Students can use a drag-n-drop activity in which they build different meals to see how these meals relate to “carbon points”. The students identify patterns in higher and lower carbon food points and then discuss those patterns. 

Materials
Student copies of Eat Low Carbon
Computers with internet access, ideally one station per student

Advance Preparation
Secure computer access for appropriate time
Make sure URL access is approved by school so that students can access appropriate sites
Make copies of student worksheets

Procedures

Introduce Carbon Impact of Food Choices				10 minutes

Go to URL: www.eatlowcarbon.org. Read “Is my lunch causing global warming?”.Click on “Calculate my Impact Now”. Clicking this link will cause a pop-up window to appear. This window contains a drag-and-drop activity where students can drag various goods to a “skillet” and placing the food in the skillet will cause their CO2 point meter to go up.

Before students begin the activity, review the website and how it works. Click the link “What do these points mean?” under the CO2 meter. This will take you to the FAQ page. Scroll down the page to examine the frequently asked questions. As a class read and discuss the following “What does a point mean?”.Explain to students that everything we eat needs certain things to grow (plants need land and fertilizers; livestock need plants and land; and then food has to be transported to our grocery stores. So all those things needed to grow our food and to transport our food influence our environment in one way or another. 

Tell them that today they will look for patterns that have higher CO2 points and lower CO2 points and then discuss what that means for our environment.

Web Exploration								20 minutes

Allow students about 20 minutes to use the drag-and-drop feature. Have students record which foods tend to be lower or higher in carbon points.

[image: eatlowcarbon]






















Discussion									10 minutes

Have students share patterns they saw in the food. For example, why are their differences between a veggie omelette, a veggie and cheese omelette, and a meat and cheese omelette. See if students can think of why meat and dairy products are higher in carbon points compared to vegetables.

Also compare locally grown and seasonal examples. Why would buying local and seasonal lead to less carbon points?

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
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APPENDIX B: MICHIGAN SCIENCE STANDARDS
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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.
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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

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%
T
Vitamin A 25% Vitamin C 0%
Galcum 2% T on so%

iy o s e o ot S oy

m
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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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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.





