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Welcome to Science E! 

In this program, your students will simulate animal nerve connections 

with an electrical current, build a methane gas collection system, create 

an electromagnet, and so much more. 

The 36 experiments in this program will introduce your students to 

Forces and Interactions, Life Systems and Cycles, Geology, Physics, and 

Energy. They are designed to teach your students to think like scientists 

and use real scientific skills and practices. 

What do Students Need to Know?

In the past, science instruction focused on teaching students what we 

already knew about science. However, as technological growth and 

development exploded in recent years, we realized that simply teach-

ing students what we know now isn’t sufficient—it doesn’t adequately 

prepare them for the future. The technology and scientific devel-

opments our students will use when they are adults have not been 

invented yet. So how do we prepare them for what they will need to 

know when it is still unknown to us?

Instead of only teaching facts and knowledge, our instructional focus 

needs to shift. In addition to exposure to familiar science topics, such as 

Physical Science, Life Science, and Earth and Space Science, today’s stu-

dents also need skills and scientific practices that will help them find out 

what they need to know on their own. They need to become innovators 

and developers and not just passive consumers of scientific knowledge. 

By the time your students are ready for further education or to enter 

the workforce, they need to know how to investigate purposefully, build 

models, ask useful questions, and be able to report their findings so 

they can share what they learn with others. They should also be able to 

develop creative solutions to problems, and build and test their designs 

to determine how well they work. Once tested, they should be able to 

improve their designs so they can develop an even better solution. The 

lessons required to arrive at this destination will need to be hands-on, 

interactive, and student-driven. They may be a little noisy, and hopefully 

not too messy, but they will certainly be an adventure like no other. 

Introduction
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How This Program Works

Through this program, your students will use the Scientific Method to 

explore their world, not just memorize the steps. Your students will 

brainstorm solutions to problems, and have space to come up with 

ways to test them with you. Together, we will begin to prepare them to 

think for themselves, weigh the claims they encounter around them, 

and innovate on their own. We will also incorporate key Scientific and 

Engineering Practices to explore ideas that connect across all subjects, 

like cause and effect, patterns, structure and function, systems, stabil-

ity and change, cycles, and more.

In addition to practicing the Scientific Method, you will also begin to 

teach the process of Engineering Design, in which students investigate 

a problem they can be solve through design. Some lessons will present 

a challenge or problem which will require your students to design (and 

build!) a solution, and then they will test their solution’s effectiveness in 

solving the problem. From there, they may also apply what they learned 

from their tests toward designing an improved solution.

Science E will serve as your roadmap for this year’s experiment instruc-

tion. We have chosen easy experiments that will fascinate your students 

and help them begin to develop key scientific skills through exploration. 

Before you start teaching, take a few minutes to familiarize yourself with 

this book and the structure of each experiment.

Each lesson begins with an overview of the Key Concepts, intended to 

give you, the instructor, a big-picture view of the goals of the lesson. By 

the end of the experiment and discussion, your students should have a 

solid understanding of the lesson’s Takeaways (which mirror the Key 

Concepts), so you know they have mastered the important information. 

And since each lesson is truly an exploration, your students will often 

delve into elements of several different scientific disciplines in a single 

day. You can quickly see which topics you will cover in the icons pro-

vided on the Introduction page for each experiment:

Biology

MathematicsMeteorology Physics

Physiology Psychology

Tech

Botany

Chemistry

Ecology

Engineering

SpaceGeologyEarth Science
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Let’s Get Started

To help you teach with confidence, we recommend you read through 

each experiment the night before. You may also use this time to gather 

the supplies noted on the Materials List that you will need to provide. 

While you will find some experiment supplies around your home, we 

have collected a number of materials for your convenience in our Science 

Supplies Kit, listed with a  in the Materials List (at the beginning of each 

experiment). The data charts and templates, listed with a , follow each 

experiment and are also included in the Paper Packet.

The Appendix of this book includes a complete list of the supplies you 

will need to provide yourself, a list of items in the Science Supplies Kit, 

and a list of charts and templates in the Paper Packet. You can start col-

lecting the items you need to provide now so they will be ready when 

you need them.

A few of the experiments require some early preparation, which we’ll 

warn you about in a Before You Begin note at the start of the experi-

ment. Be sure to check the next experiment for this note when you wrap 

up an experiment so you will be fully prepared to teach the next lesson 

when you intend to.

When you have gathered the supplies and are ready to teach, head to 

the experiment's Introduction and simply start reading to your stu-

dents. Our provided instruction helps you pique your students’ curiosity 

about each day’s topic, and will challenge them to Make a Prediction 

about what they will experience in the experiment. The Investigate 

section offers step-by-step procedures that walk you through the exper-

iment itself, and includes discussion information to help you explain 

what’s happening along the way. Use the questions under Draw Con-

clusions to bring the concepts and observations together, and close 

with the thoughts under Takeaway. 

As you have time, enjoy the information under See the Bigger Picture 

which illustrates how the scientific principles discussed in the lesson 

apply to the world at large. Also, be sure to check out the Make Con-

nections section as you work to add more depth and extend con-

versation about the experiment’s topic. We also include Tips to help 

you know what to expect and complete the investigations with as few 

bumps as possible. If your students still want more, try out the sugges-

tions under Go Further for related activities that will help you extend 

the exploration.
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Plan for your students to take an active role in setting up the experiment 

and completing the steps (with your help, of course). Give them room 

to be curious and ask questions. If we don’t address something that 

comes up as you work by the end of the experiment, make a note to 

help them find the answer later. The more you can support their curi-

osity and inquisitiveness, the better you will teach them to think like a 

scientist. And don’t forget—they can help you clean up, too!

We can’t wait for you to start this grand adventure with your students, 

helping them to explore their world while learning to think like scientists 

and design like engineers. Through this journey, you will prepare them 

to be an active part of a future that we can’t even imagine today.

Introduction
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How Does How Does 

It Taste?It Taste?

Key Concepts
Animals have sense cells which collect and send information from the 

environment to the brain. 

Taste cells send sensory information to the brain about the taste of food. 

Food can be tested to determine its sweetness.
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Materials

• How Does It Taste? Experiment 
Sheet   

• 10 drops iodine 

• eyedropper 

• 1 Tablespoon cornstarch 

• water (about 1/2 cup) 

• 1” cube of potato 

• 1” cube of carrot 

• a small piece of bread 

• 1 leaf of lettuce (chopped) 

• knife* 

• 6 small bowls

  Indicates the item is in the Experiment Paper Packet

 Indicates the item is in the supply kit.

*Ask for an adult for help when using the knife to cut the food samples.

Introduction
The human tongue contains approximately 10,000 taste buds, which 

hold sense cells. Sense cells send information about the food we eat 

to our brain. There are four main tastes that can be detected by the 

tongue: sweet, salty, sour, and bitter. Scientists have more recently found 

a fifth taste: umami. This is a Japanese word that means "delicious" or 

"good savory taste" and is found in fish, bacon, mushrooms, and soy 

sauce. If foods all fit into one of these five categories, it would be easy 

to understand how we interpret taste. However, understanding the 

sense of taste can be difficult even for scientists. For example, you may 

not think of a piece of bread as a sweet food, but try holding a piece of 

bread in your mouth, and you will start to notice a sweet taste. If you 

focus, you might even sense that the tip of your tongue is doing much of 

the “tasting.” Bread is made up of starch, which is a type of sugar.

Your brain has stored memories from the chemical signals sent by all 

those taste cells. Sometimes, those are happy memories like a piece 

of cake or a favorite treat. The next time you see that same food, you 

are ready to try it again. Our sense of taste also helps us avoid rotten or 

poisonous foods. 

Our taste buds are sensitive to the different chemicals in foods. We can 

perform tests on foods to help identify certain chemicals, just like our 

taste cells. In this activity, you will test different foods to determine if 

a food is sweet or starchy by observing how the color changes when 

foods are mixed with an iodine solution. A solution is made in chemis-

try when you combine two substances.

The iodine solution is red-colored but turns blue when it comes in contact 

with starch. To test your iodine solution, you will place several drops on 

a sample of cornstarch. You can use the cornstarch test to compare the 
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1 other food samples to see if they also contain starch. Your sweet-sensing 

taste cells would send this sweet-taste information to your brain.

Make a Prediction
How can you use cornstarch and iodine to determine if a food is  

sweet (starchy)?

Investigate

Activity 1 - Prepare Sweet Taste Test

3.  Place each food item into a 

small cup.

4.  Add 1 Tablespoons corn-

starch to the 5th cup and set  

it aside.

2.  Cut samples of the foods to 

be tested. Ask an adult for 

help if needed:

• 1” cube of potato

• 1” piece of carrot

• a small piece of bread

• a small amount of lettuce

Tip:

If you do not have these 

items on hand, use other 

similar foods you may 

have in your kitchen.

1.   To prepare the iodine solution, pour the packet of iodine into a bowl 

and mix with 1/2 cup water. Be careful with iodine because it can stain. 

Use non-staining bowls like glass, or disposable containers.
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Activity 2 - Testing for Sweetness

Make a prediction: Which of the food samples do you think  

contain starch?

1.   Add 10 to 15 drops of iodine 

solution you prepared 

in Activity 1 to each food 

sample cup. 

2.  Allow the samples to sit 

for one minute so that the 

chemical reaction can occur, 

and the color change is easy 

to see. 

5.  Make your iodine-starch test 

sample by adding 10 to 15 

drops of the iodine solution 

to the cornstarch sample. 

Observe the color change. 

Save the cup to compare 

your food samples during 

the test.
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Draw Conclusions

How can you test for starch in food without actually using 

your taste cells? (Possible: it is possible to taste for starch in 

food by using iodine solution. Iodine solution turns blue when 

it comes into contact with starch, which is a type of sugar. 

What are the five tastes that can be detected by the human 

tongue? (Possible: Different kinds of taste cells react when 

they meet certain chemicals. The human tongue has sweet, 

sour, bitter, salty, and umami taste sense cells.)

Why are taste cells helpful for an animal’s survival? (Possible: 

Taste cells gather information about the food an animal takes 

into its mouth. If the food tastes terrible, the animal is not going 

to eat, so the animal is less likely to eat something poisonous.

How does the animal’s brain react to information from the 

taste cells? (Possible: The brain receives the information, pro-

cesses it, and stores it as memories, which means the animal 

will not eat that same food if it sees it again.)

3.  Compare each sample with the cornstarch cup. Observe and 

record any color changes that occur. For each sample, check “yes” 

or “no” on the Experiment Sheet following this experiment. A “yes” 

answer means the food contains starch, the sample turned blue, 

and a sweet-taste cell would send that information to the brain. A 

“no” answer means the food does not contain starch, and a sweet-

taste sense cell would not collect information about it.

Bread Reaction – Positive                                              Lettuce Reaction – Negative

Tip:

When you are done with 

the experiment, do not 

pour your iodine solu-

tion down the drain. Seal 

it in a tight disposable 

container and throw it in 

the trash.
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1When you drink a glass of lemonade, which taste cells are 

most active on your tongue? (Possible: The taste cells for sour 

tastes are most active when drinking lemonade.)

Takeaway
Animals have sense cells, which collect and send information from the 

environment to the brain. The information is processed, or organized, 

by the brain and stored as memories. The memories affect how the 

animal will respond in future situations. What makes each type of taste 

cells unique is that they only respond when they come in contact with 

specific chemicals. Your food test was similar to a taste cell because the 

iodine solution only changed color when it came in contact with one 

chemical called starch.

Taste buds are filled with a type of sense cell that gives the brain infor-

mation to help animals make decisions about whether or not to eat 

something. For example, poisons might taste pretty bad, making an 

animal less likely to eat an item that could make them sick or kill them.

The human tongue contains taste cells that send specific information 

about foods, such as if it tastes sweet, bitter, salty, sour, or umami to the 

brain. It is possible to test the reactions of foods to show if they have 

certain chemicals that make them taste sweet. The test helps model 

how taste cells work when we eat different foods.

See the Bigger Picture 

If you have ever had a stuffy nose or a bad cold, you might have noticed 

that foods do not seem to have as much taste as when you are feeling 

healthy. Taste cells are only part of how our brain processes information 

about the food we eat. Our sense of smell and our sense of taste work 

together to provide valuable information about food to keep our bodies 

safe from poisons and unsafe foods.

Make Connections

Starches, the molecules 

found in potatoes 

and cornstarch, are a 

type of carbohydrate. 

Animals cannot make 

carbohydrates. Plants 

containing the green 

pigment chlorophyll make 

carbohydrates through 

photosynthesis. Leaves 

are specially designed 

with a large surface area 

to capture as much light 

from the sun as possible. As 

many as 100 chloroplasts 

are packed into each 

cell, giving leaves their 

green color. Cells take in 

carbon dioxide from the 

atmosphere, combine 

it with water and, in the 

presence of light, convert 

the molecules into 

carbohydrates. Plants use 

the sugar for energy. Any 

energy that is not used by 

the plant is converted to 

starch and stored in  

the plant.
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Go Further

You learned that each of the types of taste cells 

responds to one of five different tastes – sweet, 

sour, bitter, salty, or umami. Over your life, you 

might have discovered certain foods that you like 

or dislike. Did you know that the foods we choose 

may be hereditary? When something is hereditary, 

that means it is a characteristic passed along in a 

family, such as height or eye color. For example, 

some people enjoy dark chocolate, and others 

enjoy a steaming plate of broccoli. Research some 

examples of food choices that might be inherited 

or passed on in families. Take a survey in your family 

about favorite foods or not-so-favorite foods. 

Taste cells are designed to sense chemicals in 

food and send the information for processing by 

our brain, which will use the data to influence our 

future behavior. Some foods we eat contain artificial 

flavors, and these chemicals can change the way we 

choose foods. Artificial flavors can trick our brains 

into thinking we are eating something healthy when 

we may not be. Make a list of the foods you eat in 

a week. How much of the food you ate contains 

artificial flavors? Perhaps try replacing one artificially 

flavored food with a healthier choice.

How do your other senses affect taste? A cold or 

stuffy nose can undoubtedly change the way food 

tastes, but what about your sense of sight? Ask an 

adult for permission to gather some healthy and 

tasty treats with your friends or siblings and try to 

identify food items while closing your eyes.

1How Does It Taste? Experiment Sheet

Starch Reaction / Sweet Taste

Food Yes No

Potato

Carrot

Bread

Lettuce
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Starch Reaction / Sweet Taste

Food Yes No

Potato

Carrot

Bread

Lettuce
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Is it an Acid Is it an Acid 

or a Base?or a Base?

Key Concepts
Cells found in the taste buds on our tongue gather chemical  

information about the food we eat.

Each taste bud contains many taste cells that are sensitive to  

certain chemicals. 

Foods can be classified as acids or bases using litmus paper.
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Materials

• Is It an Acid or a Base?   
Experiment Sheet  

• 3 small bowls 

• masking tape  

• marker 

• 4 tablespoons water 

• 2 tablespoons lemon juice 

• 1 tablespoon baking soda

• litmus paper (3 red & 3 blue)  

Introduction
The human tongue contains thousands of taste buds that sense chem-

icals in the foods we eat. Each taste bud contains many taste cells that 

are sensitive to certain chemicals. Taste cells gather chemical informa-

tion about your food. This information gets sent to the brain. Healthy 

taste buds and taste cells are necessary for human survival. 

Certain foods, such as lemons and oranges, taste sour when we eat 

them. Acids are chemicals that, when found in foods, give them a sour 

taste. Other foods contain chemicals called bases, which can some-

times make foods taste slightly bitter. Certain types of cheeses are exam-

ples of foods with bases.

Some of your taste cells are sensitive to sour-tasting foods. It is possi-

ble to discover which foods taste sour without eating them. How? We 

can test the foods for acids. Remember, acids are chemicals that make 

foods taste sour. You learned that it is possible to test for certain chem-

icals in food. These chemicals affect how food tastes. It is also possible 

to test for acids and bases in foods. To test for acids, you will use a 

special paper called litmus paper. Red litmus paper remains red when 

dipped in a liquid with an acid, but blue litmus paper turns red when 

dipped in a liquid with an acid. 

Other taste cells can sense chemicals that give foods a bitter taste. Do 

you remember the name for chemicals that make some foods taste 

slightly bitter? Foods like blue cheese or olives are examples of bitter 

foods. Those foods contain chemicals called bases. When you place red 

litmus paper in a liquid with a base, the paper will turn blue. Blue litmus 

paper remains blue when placed in a liquid that has a base.

In this activity, you will use litmus paper to test lemon juice, baking soda, 

and water to find out which foods are acids, bases, or neutral. If a food 

is neutral, it is neither an acid nor a base. It is important to remember 

that taste may be caused by more than just one thing. Although some-

thing may be a base, it may not taste very bitter because there are other 

chemicals in the food. Different taste cells recognize each chemical — 



Is it an Acid or a Base? 14

2 sweet or even salty. Sometimes sweet and salty tastes can change the 

way an acid or a base tastes. For example, some types of sour candies 

are also sweet.

Use the chart below to help you understand your litmus paper results.

Litmus Paper 
Starting Color

Color After 
Dipping

Acid or Base

Blue

Red Acid

No change
Inconclusive. Test with the  

red litmus paper. *

Red

Blue Base

No change
Inconclusive. Test with the  

blue litmus paper. *

* For each liquid, you must use both the red and blue pieces of litmus paper to decide if 
the liquid is an acid or a base. If neither paper changes color, the liquid is called neutral.

Make a Prediction
How do changes in the color of litmus paper indicate if a food is an acid 

(sour-tasting) or a base (slightly bitter-tasting)?

Investigate 

Part 1 - Preparation

1.  Label three small bowls with 

masking tape and a marker as 

follows: 

• Water
• Lemon Juice
• Baking Soda

2.  Add two tablespoons of 

water to the cup labeled 

“water.”
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23.  Wash the tablespoon. 4.  Add two tablespoons of 

lemon juice to the cup 

labeled “lemon juice.”

5.  Wash the tablespoon.

6.  Add two tablespoons of 

water and one tablespoon 

baking soda to the cup 

labeled “baking soda.” Stir.

7.  Wash the tablespoon.

Part 2 - Test the Water

Make a prediction: Do you think the water will be an acid, 

base, or neutral?

1.  Test the “water” cup by 

dipping a red strip of litmus 

paper into the cup. 

2.  Observe any color change 

and record the results on the 

Is It an Acid or a Base? Experi-

ment Sheet. 
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1.  Test the “lemon juice” cup by 

dipping a red strip of litmus 

paper into the cup. 

2.  Observe any color change 

and record the results on the 

Experiment Sheet. 

3.  Dip a strip of blue litmus 

paper into the “lemon juice” 

cup and observe any 

color changes. 

4.  Record your results on the 

Experiment Sheet. 

3.  Dip a strip of blue litmus 

paper into the “water”  

cup and observe and  

color changes. 

4.  Record your results on the 

Experiment Sheet. 

5.  Determine if the water is an acid or a base by studying the color 

changes. Use the table in the introduction of this lesson to help 

decide on your answer. If there is no color change, the liquid is 

neutral, meaning it is neither an acid nor a base. Write your conclu-

sion in the final column of the Experiment Sheet.

Part 3 - Test the Lemon Juice

Make a prediction: Do you think the lemon juice will be an 

acid, base, or neutral?

5.  Determine if the lemon juice is an acid or a base by studying the 

color changes. Use the table in the introduction of this lesson to 

help decide on your answer. If there is no color change, the liquid is 

neutral, meaning it is neither an acid nor a base. Write your conclu-

sion in the final column of the Experiment Sheet.



Is it an Acid or a Base?17

2

1.  Test the “baking soda” cup by 

dipping a red strip of litmus 

paper into the cup. 

2.  Observe any color change 

and record the results on the 

Experiment Sheet. 

3.  Dip a strip of blue litmus 

paper into the “baking soda” 

cup and observe any color 

changes. 

4.  Record your results on the 

Experiment Sheet. 

5.  Determine if the baking soda solution is an acid or a base by study-

ing the color changes. Use the table in the introduction of this 

lesson to help decide on your answer. If there is no color change, 

the liquid is neutral, meaning it is neither an acid nor a base. Write 

your conclusion in the final column of the Experiment Sheet.

Part 4 - Test the Baking Soda

Make a prediction: Do you think the baking soda will be an 

acid, base or neutral?
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2 Draw Conclusions

What changes in the litmus paper did you see? Which foods 

were acids, and which ones were bases? (Possible: The blue 

litmus paper turns red when it touches lemon juice, but the 

red litmus paper does not change, which means the lemon 

juice is an acid. Baking soda causes the red litmus paper to 

turn blue, and the blue litmus paper to stay the same, which 

means baking soda is a base. The water did not affect the 

color of the litmus paper, meaning it is not an acid or a base.)

Do you agree with the test results? Why or why not? (Possible: 

Most people agree that lemon juice is sour, and the acid test 

is a good way to find sour foods. Baking soda is not eaten by 

itself, but is bitter and too much can make baked goods taste 

bitter.)

Why is it important to test the liquids using both pieces 

of litmus paper before deciding if the liquid is an acid or a 

base? Can you think of an example from the experiment 

where testing only one strip would have caused a problem? 

(Possible: A red litmus paper might not change color, and 

make the solution appear to be one type of substance, but 

when testing the blue paper with it, you might find a different 

answer. For example, the red paper does not change in the 

water, so you may think water is an acid if you do not test the 

blue paper as well.)

Can you explain how it is possible to have healthy taste cells 

but be unable to identify the taste of foods? What other parts 

of the human body are part of the sense of taste? (Possible: If 

a person had a brain injury, they might not be able to process 

the information from the taste cells. Sometimes when people 

have cold or bad allergies, their sense of smell affects how 

food tastes. The brain and the sense of smell help our sense 

of taste.)

Make Connections

Our mouths produce a 

liquid called saliva that 

dissolves food and allows 

chemicals in the food 

to come in contact with 

the taste cells. Our body 

replaces the taste buds, 

which are the home to taste 

cells, with new ones about 

every two weeks. As you 

have learned, taste cells 

send messages to the brain 

about the food we eat.

At the top of each taste bud, 

there is an opening called 

a pore. The pore allows 

food that is dissolved in 

saliva to reach the sensitive 

taste cells. Remember, 

certain taste cells are better 

at recognizing specific types 

of chemicals. For example, 

you know that some taste 

cells can recognize sugar or 

starch in food and send that 

information to the brain. 

Each taste bud contains 

more than one taste cell, 

so with every bite of food, 

your mouth is flooded with 

food chemicals and tasty 

information for your brain. 

Taste Bud

Taste 
Cell

Pore
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2Takeaway
You tested foods to find out if they were acids or bases by using litmus 

paper. The paper reacts with those chemicals just like your taste cells 

can react when they touch certain chemicals. The food we eat is made 

up of chemicals, and those chemicals give it a taste that our brain recog-

nizes from its memories. 

See the Bigger Picture 

The system you used to collect and record your observations on is 

called a data table. Data tables are helpful ways for scientists to group 

observations in rows and columns to make it easier to draw conclusions 

from the information in an experiment. By carefully listing the samples 

you tested and the color changes of the litmus paper during the test, 

you were able to correctly decide if a liquid was an acid or a base.
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Go Further

Humans are not the only living beings with taste 

cells; after all, we know that taste cells help living 

organisms avoid poisonous and dangerous foods. 

Taste cells are a matter of survival. Our taste cells are 

designed to focus on the foods we need to survive. 

Not every animal has the same kinds of taste cells 

as humans, and some animals have many more 

than us, while some have less. Research some of 

your favorite furry, scaly, or feathered creatures and 

see what you can discover about the differences in 

taste cells among other organisms.  

For many years, scientists focused on four main 

types of taste – sweet, salty, bitter, and sour, but 

our taste cells may be more complex than previ-

ously thought. Some people believe there is a fifth 

type of taste, called umami, which can be tough to 

describe, but is found in foods like seaweed, certain 

cheeses, meats, and seafood. You probably have 

tasted umami, but you might not have known it. 

Make a list of foods that have umami and figure out 

how many you have tried or would like to try. 

You learned that saliva helps dissolve food for the 

taste cells, allowing us to enjoy all of our favorite 

treats! Saliva also helps make food easier to swallow, 

and it even begins to digest the food for our bodies. 

But what makes us produce saliva? Where does it 

come from exactly? With an adult’s permission, go 

online and do some research to find information 

about what causes our mouths to make saliva and 

how it gets there in the first place. 

2Is it an Acid or a Base?

Acid (Sour) Test / Base (Bitter) Test

Food Prediction Starting Color 
of Litmus Paper

Final Color 
After Test

Acid or Base

Water Red

Blue

Lemon Juice Red

Blue

Baking Soda Red

Blue



2Is it an Acid or a Base?

Acid (Sour) Test / Base (Bitter) Test

Food Prediction Starting Color 
of Litmus Paper

Final Color 
After Test

Acid or Base

Water Red

Blue

Lemon Juice Red

Blue

Baking Soda Red

Blue
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How Do You How Do You 

Smell That?Smell That?

Key Concepts
Sense cells collect and send information from an organism’s 

surroundings to the brain. 

The brain processes information and stores it as memories.

The sense of smell is controlled by the olfactory system.
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Introduction
The sense of smell uses specialized cells like other senses to help 

organisms increase their chances of survival. When animals take air in 

through their nose, chemicals pass over sense cells that send signals to 

the brain for processing. The brain processes this information, allowing 

an animal to react to their environment. For example, if the data 

contains the location of tasty food, the animal can respond and find 

their meal. If the information includes information about nearby danger, 

such as a fire, the animal can quickly escape.

Nostrils or openings in the human nose allow humans to take in air 

for breathing and for gathering information about the surroundings. 

Once air enters the nose, it passes into an opening called the nasal 

cavity. Inside the nasal cavity, the chemicals in the air come in contact 

with specialized structures that send signals to the brain. The system 

that gives humans our sense of smell is called the olfactory system.  

Try saying olfactory (owl-FAK-tr-ee) a few times; it almost sounds like an 

owl factory!

The first structure that chemicals will come in contact with in the 

olfactory system are olfactory cells gathered in long, thin, hair-like 

structures. Olfactory cells are a type of sense cells that respond to 

smells in the air. The smells in the air, both good and bad ones, are the 

result of chemicals. Once the substances or scents hit the olfactory 

cells, these cells send a signal to the brain. The part of the brain that 

processes the chemicals or smells is called the olfactory bulb.

It is possible to model how information from the air passes to the 

human brain. In this activity, you will build a model of the nasal cavity, 

olfactory cells, and the olfactory bulb using simple materials. Using 

glitter to represent chemicals in the air, you will pass information from 

the outside environment to the sense cells for the brain to process.

Materials

• Styrofoam cup  

• 2 cotton balls  

• small 5” balloon  

• glue dots  

• 1 teaspoon glitter  

• cotton round  

• scissors 

• fine-toothed comb (optional)
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3 Fig. 1 The Olfactory System

Make a Prediction
How do sense cells connect the brain to the outside environment and 

help animals identify smells?

Investigate 

1.  Draw a curved line lengthwise, from top to bottom, on a Styrofoam 

cup to make a nasal cavity.

2.  Use scissors to cut the Styrofoam cup as shown below. You only 

need one long piece of the cup to build a nasal cavity which will 

help hold your olfactory system during testing.

Nostrils

Olfactory bulb

Nasal cavity

Olfactory cells

Need our own image. - also it would be great if this image could fit in 

between the last two paragraphs of the introduction.v
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3.  Pull the fibers of both cotton balls to make the olfactory cells.  

Olfactory cells are hair-like structures, so the goal is to make them 

appear thin and threadlike.

Tip: Use a fine-toothed comb to help separate the cotton balls into 

olfactory cells.

4.  Stretch your balloon and inflate it a small amount to make the 

olfactory bulb. Tie a knot at the end of the balloon. Squish the 

balloon gently to create a shape similar to the pictures below.

5.  Use 2 glue dots to attach the cotton olfactory cells to one side of 

the balloon. This step joins the olfactory cells to the olfactory bulb 

so that the sense cells can pass chemical information to the brain.
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6.  Place 3 glue dots inside the Styrofoam cup and put the olfactory 

system made up of the olfactory bulb and olfactory cells (the 

balloon and cotton ball) inside.

7.  Cover a cotton swab with glitter. The glitter represents the different 

chemicals in the air. 

8.  Drag the covered swab across the cotton to model how chemicals 

move. Notice the glitter becomes attached to the cotton, which are 
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3models of the olfactory cells in the nasal cavity.

Draw Conclusions

What part of the olfactory system does the balloon  

represent? (Possible: The balloon represents the olfactory 

bulb, which is part of the brain.) 

Why was it important to attach the cotton balls to the balloon 

in the test? (Possible: The cotton balls represent olfactory 

cells which are connected to the olfactory bulb, which is 

needed to send signals from the surroundings to the brain.) 

What is the purpose of the glitter in the test? (Possible: The 

purpose of the glitter is to show how chemicals in the air  

are sensed.)

What would happen if the olfactory bulb was damaged? 

What other senses might be harmed because of an injury to 

the olfactory bulb? Hint: Think about how food tastes when 

you have a stuffy nose. (Possible: The brain could no longer 

process the information it received from the olfactory cells. 
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3 The sense of smell and sense of taste work together. The 

person would have trouble eating or determining how  

food tastes.)

The body replaces olfactory cells around every 60 days. 

Why do you think it is important that these cells are replaced 

often? (Possible: Olfactory cells send information about the 

food we eat and if there are dangers, such as fires, around us. 

If the olfactory cells are damaged, they cannot send informa-

tion, so the body must replace them with new ones.)

Takeaway
Sense cells collect and send information from an organism’s 

surroundings to the brain. Some examples of sense cells include taste 

cells, sight cells, hearing cells, and scent cells. The brain processes 

the information and stores it as memories that help an animal make 

decisions that aid in its survival.

The sense of smell is controlled by the olfactory system. Information 

is collected by specialized cells called olfactory cells. These cells 

respond to chemicals in the air that cause odor or smells. Olfactory 

cells collect the chemical information and send signals to the olfactory 

bulb. The olfactory bulb processes the chemical information and 

sends it to different parts of the brain, depending on the kind of 

information.

The model you created of the olfactory system used glitter to represent 

chemicals in the air. Different scents are a combination of chemicals that 

the brain processes. Chemicals cause the smells behind our favorite 

foods. These chemicals can trigger memories associated with the smells.

In the model of the olfactory system, you used a cotton ball to represent 

sense cells that collected chemical information from the air. By attaching 

the cotton ball to the balloon that represented the olfactory bulb, you 

modeled how the body links the outside world to the brain. The brain 

receives information from multiple senses, allowing the body to react to 

situations quickly. 

Make Connections

Air is not the only 

substance on Earth that 

carries scent molecules. 

Sharks have a strong sense 

of smell that they use to 

detect their next meal in 

the ocean. As sharks swim, 

they locate prey from far 

away distances—with an 

adult’s permission, research 

how ocean organisms use 

electrical signals and their 

specially designed sense 

of smell to survive their 

environment.
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3See the Bigger Picture 

Organisms use their senses to gather and respond to information in 

their environment. This helps them survive by protecting them from 

danger and helping them locate food, water, and mates. Each sense 

provides different information. When sensory information is combined, 

the brain can interpret information better. For example, you might walk 

into the kitchen and smell freshly baked apple pie. Your brain could 

think: “Awesome! I can’t wait to try out that delicious smelling pie.” 

However, after looking everywhere for the source of the delicious smell, 

you realize that the scent is coming from a candle that smells like apple 

pie. Your sense of sight helped your sense of smell interpret the informa-

tion coming into your brain. 

An organism’s dominant sense, or their strongest sense, varies depend-

ing on organisms. Dogs have an excellent sense of smell, but because 

they are covered in fur they do not feel things as well as people can. A 

bear’s eyesight during the day is about the same as a human’s, but they 

have excellent night vision, like a cat. Hawks and eagles have excellent 

eyesight, but birds do not have a very well-developed sense of smell. 

Humans’ dominant sense is sight, but their most sensitive sense is 

hearing.

Go Further

Certain scents seem to have relaxing effects for people. 

For example, some people find lavender, rosemary, 

and peppermint soothing. You learned that the 

olfactory bulb processes the signals from chemicals in 

the air and sends the information to different parts of 

the brain. What are some of your favorite scents? Ask 

your parents for permission to plant an herb garden 

with some of these plants. Dry the herbs to make teas 

or scent packets for your family. 

Create a short video about the sense of smell as it 

relates to life in the oceans. Remember to check with 

an adult before going online.




