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Program Overview 
 

Discover SCIENCE (a Scientific Creative Innovative Engaging New Cool Experience) with Dr. Bear engages children and 

families in the out-of-school time setting of community libraries in hands-on, inquiry-based art and science programs 

that help to improve the physical, cognitive, and social development of children and their families. “SCIENCE” explores 

and combines STEM with a focus on health issues of concern to the community such as asthma, stress, cardiometabolic 

risk, sleep, genetics and genetic diseases, and injury prevention. 

Contributors: 
Naomi Luban, MD, Principal Investigator 
Rachel Smilow, MA, Program Lead 
Julia Miller, MS, Program Coordinator 
Annika Hvide, MA, Program Assistant 
 
Program Goals 

Goal #1 Goal #2 Goal #3 

Empower children by encouraging 
curiosity and discovery in STEM and 
medical/health topics 

Provide tools for educators, 
caregivers, and youth to incorporate 
health and science messaging to 
improve school readiness 

Offer professional development 
training for informal STEM education 
and community health facilitators 

 

Acknowledgements 
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National Institute of General Medical Sciences (NIGMS), a component of the National Institutes of Health (NIH), 

awarded to the Children’s Research Institute at Children’s National Hospital in Washington, D.C. SEPA projects create 

partnerships among biomedical and clinical researchers and teachers and schools, museums and science centers, media 

experts, and other educational organizations. SEPA K–12 resources target state and national K–12 standards for STEM 

teaching and learning and are rigorously evaluated for effectiveness. 

Discover SCIENCE with Dr. Bear was reviewed, tested, and validated by Knology, an organization dedicated to 

collecting and analyzing data to untangle complex social issues. Specifically, the Dr. Bear team would like to thank 

Knology’s Dr. John Fraser, Dr. Rebecca Norlander, and Shaun Field for their dedication to Discover SCIENCE with Dr. 

Bear.  

Other partners: 

• Maryann Stimmer, FHI360 

• District of Columbia Public Libraries 

• The Girl Scouts of Greater New York 

• MOTT Network  
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Implementation Tips 
 

When you picture a scientist, 
What kind of person do you see? 
An old man wearing a lab coat? 

Or someone that looks like you and me? 
-Not All Scientists Wear Lab Coats by Clare Fearon 

To facilitate science/health activities, you do not need to be an expert – these lessons are designed to engage children 

in discovery about their bodies and their environment, inspire curiosity about science and health, and spark questions 

that lead to further engagement.  

Meet Drew and Nia 
Drew (eight-year-old boy) and Nia (nine-year-old-girl) are friends who met when they 

were patients at Children’s National Hospital. They were both there for several months 

receiving treatment and became the best of friends owing to their shared experience, 

curiosity about science, and love of making sock animals, which they send to kids staying 

in the hospital to keep them company.  

Even though they live in different parts of the country, 

they text and video chat almost every day, often about 

their favorite subject: how the human body works. 

With the help of their sock animal pals (Drew’s possum 

and Nia’s turtle), they explore the inner workings of the 

human body, germs, mucus, and more! 

The Drew and Nia videos can be used during lessons to help explore science and 

health topics related to the activity. Drew and Nia speak both English and Spanish. 

Activity Format 
Lessons can be run as “drop-in” (non-sequential), events-based (multiple activities at different stations that revolve 

around a common theme), or as a full unit (sequential). 

Lesson Plan Breakdown 
Each unit begins with a succinct overview of the health information the lessons. Facilitators should become familiar 

with the health topic. Additional books and videos outside of our list can be used to gather more information. 

Each lesson is organized based on the following format: 

General Summary – The first section is comprised of three parts: Summary, Objectives, and Key Vocabulary. These are 

included to help the facilitator become familiar with the health topic and the goals for the lesson. 

Career Connection – Various health or STEM related hospital-based careers are included as examples of possible 

pathways for students. Use a Connect It! activity to help learners connect the information to their lived experiences. 

For further investigation into diverse career pathways, please visit https://explorehealthcareers.org/. 

Materials - Each lesson lists required, recommended, and optional materials. We have tried to identify alternative 

materials should facilitators have difficulty sourcing those items; further, if you think of a material that would work 

even better for your learners, you can make additional substitutions.  

https://clarefearon.wordpress.com/
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Activity Preparation - Some lessons may require or recommend that you complete steps prior to implementation. This 

section will include all necessary preparation; tasks do not need to be completed chronologically.  

Activity - To implement the lesson and activity, follow the steps provided in the “Activity” section of the lesson plan; 

the steps are written in chronological order.  

Connect to Prior Knowledge: Neuroscience research has demonstrated that kids learn best by building on 

what they already know. The “Activity” section will always begin by suggesting you engage participants in 

discussing prior knowledge by asking a question. After asking this question, it is recommended to discuss the 

responses and then provide an explanation to the question and any other questions that arise during the 

discussion. After connecting to prior knowledge, a step-by-step guide to the activity is provided.  

Where’s the STEM?: Each lesson has been linked to one of the following STEM topic threads: biology, 

engineering, environment, math/chemistry, and robotics/coding. Look for this part of the activity that 

enhances the STEM learning and links to Next Generation Science Standards or Common Core State 

Standards. 

Kid Friendly Language – To ensure all learners participating understand what is being taught, this section provides kid 

friendly vocabulary and language and definitions to assist facilitators throughout the lesson. 

Check for Understanding - Upon completion of activities, each lesson includes suggested questions to ask learners to 

check that they understand the key points.  

Extension Activities – At the end of each lesson, there are possible activities that can be used to extend a participant’s 

learning. All extension activities are optional. Though we recommend that participants complete the extension 

activities in order to solidify the learned concepts and further their STEM identity. 

Connect It! Activities 
Use one of the following activities to help students connect their learning of different career pathways to their lived 

experiences. Or offer learners 2-3 of the following options and let them choose. 

 
Quick Connect It! Activities (10-15 minutes): 

• Write and illustrate a comic book strip about a child who visits the health professional. Think about what 
symptoms the child might be having. 

• Create a brochure or poster for the professional’s waiting room or office that helps patients understand his or 
her job. 

• Draw a picture of the professional at work. Think about what you might be able to find at their office. 

• Make a KWL Chart by drawing three columns on a piece of paper and label them “know,” “wonder,” and 
“learned.” Students should add to K and W prior to the lessons with words or drawings. At the end of the lesson, 
add to the L section! 

• Write down five words that come to mind when you think about the job or profession. Then compare lists with 
other learners and circle words that other learners have. Add common words to a vocabulary wall. 

 
Longer Connect It! Activities (>15 minutes) 

• Record a podcast about the profession/job/career  

• Research what tools that professional might use and build a model 
 

Supporting Inquiry During Activities 
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Inquiry “highlights a desire to find out, to determine, and to continue exploring a topic to arrive at a resolution that 

sufficiently quenches the student’s thirst for understanding.” 

- 6 Structures and Supports for the Inquiry Based Classroom, Discovery Education 

Inquiry is about engaging students in problems, projects, and challenges that inspire them to take charge in seeking 

information. It’s less about finding “the answer” than the process that gets them there. Some language that supports 

inquiry processes is: 

• What do you wonder? 

• What would happen if…? 

• Is it possible if….? 

• Why do you think…? 

• What does this remind you of? 

 

Modeling Curiosity During Uncertainty 
Don’t know the answer to a question a student asks? No worries! Acknowledge that you’re not sure and model 

curiosity and the steps to finding an answer.  

Try saying: “That’s an excellent question, let’s try to find the answer together!” Then, work together to find the answer 

using technology or books in the library 

Encourage learners to explore books on the subject, find and watch videos together, and browse various websites. 

Family Letter 
Encourage further discussion and learning at home by sending a family letter. A template is available as Appendix A. 

Pacing Calendar 
For OST programs that see students at structured intervals, the recommended pacing calendar is as follows: 

Day Day 1 Day 2 Day 3 

Time 30 mins 30 mins 30 mins 

Topic Career exploration Hands-on activity 
Extension & STEM 

exploration 

Suggested 
Activities 

Use the included “What Do I Do All Day” 
paragraph to lead a discussion about 

various healthcare careers. Complete a 
“Connect It” activity. Invite a guest 

speaker to present to students on the 
topic. 

Follow the instructions for 
the hands-on activity. 

Follow the instructions for 
the extension activity and/or 
investigate other follow-up 
activity related to the STEM 

topic. 

   

https://www.discoveryeducation.com/details/6-structures-supports-inquiry-based-classroom/#:~:text=Inquiry%2Dbased%20learning%20demands%20that,it%20is%20understood%20by%20students.
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Module: Food for Thought (Nutrition, Hydration, and Digestion) 
 

 

 

 

 

 

 

 

Having good nutrition is an important part of maintaining a healthy lifestyle for kids, adolescents and adults. 

Good nutrition is more than just “eating healthy” – it involves understanding how food gets processed in the 

body, why water is important for our cells, and how different foods impact the digestive system. 

Notes: The SCIENCE team acknowledges that nutrition is a determinant of health and that environmental factors play 

a role in nutrition-related healthy behaviors, compounded by social and individual factors—gender, age, race and 

ethnicity, education level, socioeconomic status, and disability status—that influence nutrition, physical activity, and 

obesity.  

Therefore, the goals of the Nutrition Module are to teach kids about what happens in our bodies when we eat food 

and drink water – not promote any choices related to diet or weight change. We refrain from labeling anything (i.e. 

soda) as “bad” or “good” – we encourage you to try to do the same. 

We also know kids don’t live in a bubble. In case anxiety about dieting and diet culture comes up, here are a couple 

resources for you to use, adapt, or ignore as applicable to your audience: 

• This article has some actionable tips, even if you are not working with kids in your family. 

• Read Her Body Can, a book about body positivity (read aloud here) 

• You could gather magazines or newspapers and discuss the photos that are included. You could analyze 

advertisements for diets and assess the messages the companies are sending. This is an article outlining some 

of these issues. 

Background 

Nutrition 

We are not only feeding ourselves but also the ‘biome’ in our intestinal tracts. Everything goes by them first before it 

gets to us. Plant foods rich in fiber help to cultivate a healthy ‘biome’. If you have a few minutes to learn more about 

this, check out this video! 

• Good nutrition requires a combination of a healthy diet, hydrating with fluids, and physical exercise. A well-

balanced diet gives you the vitamins, minerals and nutrients your body needs. 

• A well-balanced diet gives you the vitamins, minerals, nutrients, fiber and water your body needs 

• Very few Americans get enough servings of fruits and vegetables. A Healthy Eating Plate suggests that we eat 

twice as many servings of these plant foods as servings of whole grains and healthy proteins. 

https://www.moms.com/impact-of-diet-culture-on-kids/
https://www.youtube.com/watch?v=9wZIMeps-ew
https://www.theconversationalist.com/week-4-body-image/the-diet-industry-profits-off-of-our-insecurities
https://thekidshouldseethis.com/post/40181093405
https://www.hsph.harvard.edu/nutritionsource/kids-healthy-eating-plate/
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• Food labels provide important information on exactly what is inside a food. Whole plant foods don’t have labels 

but are naturally packaged with vitamins, minerals, nutrients, fiber and water. 

o Food labels only give information for one serving 

size. Not every package only has one serving size! 

This information tells us how many calories are in a 

serving of food and how many servings are in a 

package. 

o Calories are energy that fuel our body. If we eat too 

many calories without burning them as fuel, we can 

gain too much weight (This link describes it well! 

https://www.pbs.org/video/fit-kids-18-energy-

balance/)  

• An easy way to balance calories in and out during the day is 

to get one hour of activity each day and to choose water or 

low-fat milk instead of soda, juice, or energy drinks.  

Hydration 

Sources: Harvard Health Publishing (2015) 

• Drinking fluids is crucial to staying healthy and maintaining the function of every system in your body, including 

your heart, brain, and muscles. 

• Fluids carry nutrients to your cells, which are made up mostly of water. When we don’t get enough water, cells 

can start to work less efficiently. 

• Fluids also help flush bacteria from your bladder, and prevent constipation, regulate body temperature, keep 

joints lubricated, prevent infections, deliver nutrients to cells, and keep organs functioning properly. Being well-

hydrated also improves sleep quality, cognition, and mood. 

• We lose water through sweat and breathing hard (which is why our breath fogs up in the cold), so it’s important 

to replace that water especially during high activity 

• In general, healthy people should get the equivalent of eight 8oz glasses of water per day (2 liters) but the 

amount you need depends on factors like age, activity level, and even the weather outside! Use your thirst and 

pee color to guide your water consumption. 

• You drink your water – and eat it too! Doctors recommend eating water-rich foods such as whole fruits and 

vegetables and broth-based soups. 

Video resources: 

 

How the Digestive System Works from Nemours KidsHealth 

How your digestive system works - Emma Bryce from TED-Ed 

From Chew to Poo with Drew and Nia 

How does beautiful, delicious food end up looking like…poop? Learn 

what happens to our food after we eat it. 

https://youtu.be/LFRTEGLHbjI 

 

Copyright © 2015 Harvard T.H. Chan School of Public 
Health. For more information about The Kid’s Healthy 
Eating Plate, please see The Nutrition Source, Department 
of Nutrition, Harvard T.H. Chan School of Public Health, 
hsph.harvard.edu/nutritionsource/k 

https://www.pbs.org/video/fit-kids-18-energy-balance/
https://www.pbs.org/video/fit-kids-18-energy-balance/
https://www.hsph.harvard.edu/news/hsph-in-the-news/the-importance-of-hydration/
https://youtu.be/VwrsL-lCZYo
https://youtu.be/Og5xAdC8EUI
https://youtu.be/LFRTEGLHbjI
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Book resources: 

Wilma Unlimited: How Wilma Rudolph Became the World's Fastest Woman by Kathleen Krull (Ages 6-9) (Read aloud) 
My Daddy is a Pretzel by Baron Baptiste (Ages 4-7) (Read aloud) 
The Dynamic Digestive System: How Does My Stomach Work? (Slim Goodbody’s Body Buddies) by John Burstein 
(Ages 8+) 
The Quest to Digest by Mary K. Corcoran (Grades 1-7) 
 
  

https://www.youtube.com/watch?v=roVMT9WBCXo
https://www.youtube.com/watch?v=m-1JzI9HaLs
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Lesson 1: From Chew to Poo 

What really happens to those vegetables after you eat them? 

The digestive system is what helps us use the food we eat. It starts even before you crunch food up 

with your teeth – even seeing and smelling food gets your mouth ready to digest your food! As food 

goes through our bodies, it changes form so that we can get all the healthy things we need from it! 

In this activity, you will learn about how food changes form during digestion. 

 

 

 

 

What Do I Do All Day? 

 

Hey there! I’m a gastroenterologist. “Gastro” comes from the 
Greek word gastḗr, meaning “stomach” or “belly,” and “entero” 
means intestine – so you probably guessed it, I’m in expert in all 

your digestive organs. My training includes a residency and 
fellowship, so I studied for six years after medical school. 

 

Materials 

Suggested Alternatives 

Dissolving paper Tissue paper, saltine crackers, or any other material that will break down in liquid 

Water White vinegar, lemon juice, other clear liquid 

Resealable bags Containers, like reusable plastic containers or recycled cups 

Washable markers  

Optional: journal  

Optional: baking soda  

 
Activity Preparation 

1. Pour desired liquid into container – this will represent the gastric juices in the stomach, so it should be big 
enough that learners can put their “food” into it. Hint: you can add a teaspoon baking soda to acidic liquids 
to make it even more stomach-like. 

2. Cut paper or tissue paper into 2 x 2 inch squares – this will represent the “food” 
3. Optional: prepare model of the body to show how food moves through the body 

 
Activity Plan 

Objectives: 

• Describe the process of digestion 

• Model what happens to food in the intestines 
 
Key vocabulary: 

• Absorb, bile, gastric, acid, rectum 
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1. Connect to prior knowledge: 

• Ask: What’s your favorite food? What do you wonder about what happens when you eat food? 

• Explain: Your body has lots of different organs that help with different parts of digestion. Each organ 
has a different role to help your body get nutrients out of the food and then pass it out as poop. 

2. Instruct children to draw their favorite foods on “food” paper squares (skip if using saltines) 
3. Pretend the paper is going through the digestive system, completing each action and describing it using the 

table below for guidance: 

What happens to our food? Model it: 

Food goes into the mouth and gets crushed up by our 
teeth and tongue. 

Rip, crush, and crumple the paper 

The crushed up food goes through a tube in our throat 
(esophagus) toward the stomach. 

Push the paper down into the bag or container with the 
“gastric juices” and seal or cover 

When the food is in the stomach, your body’s gastric acid 
breaks it down to extract nutrients. 

Gently agitate (shake, squish, etc.) the container and 
make observations about what happens to the paper. 

4. Make and record observations 

• Ask: “What is happening to the crackers? What role is the vinegar playing? Is the vinegar like the 
digestive juices in the stomach?” 

• Explain that the crackers are now turning to liquid due to the vinegar and because they 
squeezed the bag. 

• Squeezing the bag is similar to the mechanical churning of food in the stomach. 

• The crackers are now a liquid and the nutrients it contains are ready to be absorbed from the 
small intestine into the blood stream 
 

Where’s the STEM? 
Engineering: Connect physical attributes to their purpose (e.g. PS1.A: Structure and Properties of Matter: 
Different properties are suited to different purposes.) 

1. Make observations about different parts of the digestion system and relate to their purpose 
a. Teeth are sharp for breaking down food 
b. Folds in intestines help push the food 

 
Kid-Friendly Language 

• The digestive system is made up of lots of organs in our body and a lot of ‘buddies in our bellies’, single cell 
micro-organisms (teeny, tiny but very hard-working bacteria) which all work together to break down the 
foods we eat and get all the healthy things your body needs from it. 

• Whenever you eat something, the food starts to be digested in your mouth where your teeth crush it up into 
small pieces. 

• Then it travels down into your stomach, where there are lots of acidic juices and some bacteria waiting to 
help break the food down even more! 

• After that, everything goes through the small intestine, where lots of good nutrients get pulled out, and the 
large intestine, where the bacteria really get to work breaking down plant fiber and sending healthy 
chemicals our way. This is also where most of the water gets removed and put back in the body, leaving just 
the waste to poop! 
 

Check For Understanding 
• What does it mean for our gastric juices to be acidic? What is an example of something else acidic? (Ex: orange 

juice, lemon juice) 
• What happened during the process of digestion? 
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• STEM: Connect physical attributes to their purpose (i.e. Based on what you learn today, why might teeth be 
hard? Why is the intestine soft?) (PS1.A: Structure and Properties of Matter: Different properties are suited to 
different purposes.) 

 
Extension Activities 

• Look at the work of Italian painter Giuseppe Arcimboldo, who used fruits to depict his subjects. Use stickers 
or drawings of healthy fruits and vegetables to represent different parts of the digestive system 

• Have the students pretend they are an apple and write 5-6 sentences about their journey through each part 
of the digestive system. Be sure they include simple statements 

• Think about other systems/processes that have different steps or materials for 
different purposes, and build a simple machine (i.e. a Rube Goldberg machine) 
where different stages represent different parts of the digestion system. 
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Lesson 2: Let’s Make Poop! 

 

What really happens to those vegetables after you eat them? 

We all eat food and we all have to poop! Poop is just the leftovers from what we eat after nutrients and 

some water are removed by our digestive system. But how does our food actually become poop? 

In this activity, you will make a model of how poop exits the body. 

 

 

 

 

 
What Do I Do All Day? 

 

Hi! My name is Dr. Christina Feng and I’m a surgeon in the Colorectal and 
Pelvic Reconstruction department at Children’s National. This is a really 
special department that brings together many different kinds of doctors 

to help address conditions that affect the colon and rectum – two 
important organs in the body for healthy pooping. 

 
Materials 

Suggested Alternatives 

Knee high stocking Old sock, tights, net, etc. 

1/3 cup instant oatmeal Plain bran cereal 

1 TBSP cocoa powder  

1 cup water  

Spoon or stirrer  

Small mixing bowl  

Plate  

Recommended: apron, newspaper or washable 

tablecloth 

 

Optional: journal  

 
Activity Preparation 

1. Recommended: cover workspace in newspaper or other washable covering 
 
Activity Plan 

Objectives: 

• Describe the process of digestion 

• Model what happens to food during the digestion process 
 
Key vocabulary: 

• Absorb, bile, gastric, acid, rectum 
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1. Connect to prior knowledge: 
1. Ask: Do you have or know someone who has a dog or other pet at home? What patterns have you 

observed about their poop? (i.e. they poop after they eat, if they eat something bad their poop looks 
weird/has weird texture, etc.) 

2. Explain: Our poop can tell us a lot about what we’ve eaten because of the way it gets processed in our 
bodies. 

2. Add the cocoa and oatmeal to a bowl and stir to combine 
3. Slowly add water 1 TSP at a time, stirring until the mixture becomes a semi-solid mass that is slightly watery 
4. Using a spoon, transfer the mixture into the knee-high stocking, aiming to get it close to the toe end of the 

stocking 
5. With your hands, squeeze the knee-high (from the top down) so the mixture goes to the end of the stocking 
6. Once the cocoa mixture is at the end of the stocking, squeeze the mixture so that the “water” drips out into the 

bowl 
7. Turn what’s left in the stocking out onto the plate 
8. Discuss how squeezing the water represented what our large intestine does to our food waste to get it ready to 

be eliminated as feces. 
 
Where’s the STEM? 
Math/Chemistry: Explore measurements/chemistry of food 

 
Kid-Friendly Language 

• The digestive system is made up of lots of organs in our body, which all work together to break down and 
get all the healthy things out of the foods we eat 

• Whenever you eat something, the food starts in your mouth where your teeth crush it up into small pieces 

• Then it travels down into your stomach, where there are lots of acidic juices waiting to help break the food 
down even more! 

• After that, everything goes through the small intestine, where lots of good nutrients get pulled out, and the 
large intestine, which helps take out all the water from the waste and gets it ready to be poop! 
 

Check For Understanding 
• What happens when you eat something? 
• What is the job of the large intestine? 
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Lesson 3: It’s Great to Hydrate 

H20 is water, but what is H2O4? It’s ‘4’ (for) drinking, staying hydrated, and swimming in, of course! 

Most of us know that juice is healthier than soda, but drinking juice can also lead to health 

problems because it’s full of sugar! Water is the best way to keep our bodies hydrated and 

working properly both during exercise and during the regular school day. 

In this activity, you will make different reminders to drink lots of water! 

 

 

 

 

What Do I Do All Day? 

 

Hi! My name is Angela Boadu and I’m a Registered Dietitian (RD) – 
I have a special degree that lets me help people make healthy 

choices about food, nutrition and eating habits for their lifestyle. 
Since everyone is unique, I build relationships with my patients and 

usually help them over a long period of time, making changes to 
the plan so they feel their best. I also get to talk to different groups 
across the country about nutrition and how to apply the science to 

the food choices we make every day. I love my job because 
everyone has special nutrition needs, and if something doesn’t 

work the first time, we keep trying until it does! 

 
Materials 

Suggested Alternatives 

Construction paper Recycled paper, magazines, etc. 

Markers Crayons, colored pencils, etc. 

Clear packing tape Mod Podge, or liquid glue that dries clear 

Kid friendly scissors  

(Activity 2) Water bottle holder Purchase or create one from duct tape, leftover fabric scraps, recycled 
materials, a clean sock, etc. 

 

Activity Preparation 
None 
 
Activity Plan 

1. To make a simple coaster: 

a. Cut out a shape out of construction paper (such as a circle or square) big enough to fit under cups/glasses. 

If the student has a water bottle, they can trace the bottom. 

Objectives: 

• Describe the reasons it is important our bodies get plenty of water and stay hydrated 

• Propose some ways you can increase your water intake  
 
Key vocabulary: 

• Cell, hydrate 
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b. Decorate the construction paper using facts about hydration, or other designs related to water. 

c. Carefully stick clear packing tape to both sides of the paper, sandwiching the design in the middle and 

being sure there are no spots where the paper isn’t protected. If you do not have tape, you can also use 

white liquid glue to seal the coaster by coating both sides with glue and letting it dry overnight. 

d. Cut around the shape leaving a 1-2cm border of tape. 

e. Drink lots of water and use the coaster to rest your cup/bottle on! 

2. To decorate the water bottle holder, use art materials to write and draw facts about hydration or water. Then, 

carry your water bottle wherever you go! 

 

Where’s the STEM? 
Biology: Learn about how water impacts cells (LS1.A: Structure and Function: All living things are made up of cells, which 
is the smallest unit that can be said to be alive; LS1.C: Organization for Matter and Energy Flow in Organisms: 
Plants, algae (including phytoplankton), and many microorganisms use the energy from light to make sugars (food) from 
carbon dioxide from the atmosphere and water through the process of photosynthesis, which also releases oxygen. 
 
Kid-Friendly Language 

• All living things are made up of tiny building blocks called cells – our bodies are made of trillions of cells! 

• You can imagine that cells are like little factories, they have lots of special tools they use to make things your 

body needs like energy, other cells, proteins, muscle contractions, brain signals, and more! 

• Every cell is mostly water – about 70% just like us and the earth! So when our cells don’t have enough water, 

you can imagine that they can start shriveling up like a raisin, and stop working properly! 

• We need to drink even more water when we are exercising or if it is hot outside because when the body’s 

temperature increases, it uses and loses (in the form of sweat) more water. 

• If you don’t drink enough water, you might get dehydrated, which will make you feel really tired, and maybe 

even a little dizzy and grumpy. 

• You can tell how hydrated you are by looking at the color of your pee! If your pee is clear or lightly colored 

yellow, that means you’re doing a great job keeping your body’s cells hydrated. 

• If your pee is dark yellow, it means your body is working extra hard to keep water in your cells – you can help 

your body out by drinking some water (a few glasses over the rest of the day and not all at once) and/or eat 

some fresh fruits and veggies. 

• Sometimes people think water is boring because it has no taste, but think instead about how amazing water 

feels – refreshing and wonderful! 

For more information about nutrition for parents, children and educators, please see Healthy Eating Plate. For more 

information about the importance of staying hydrated year-round, please read this Blog Post. See more about KiPOW!, 

a Children’s National collaboration with DC public schools, George Washington Medical School and Howard University 

to promote the Healthy Schools Act here. 

Check For Understanding 
• What is one reason our bodies need water? 

 
Extension Activities 

1. Make a pee stick: using a thick popsicle stick, color various shades of yellow to mimic different levels of 
hydration in urine. 

  

https://www.hsph.harvard.edu/nutritionsource/kids-healthy-eating-plate/
https://riseandshine.childrensnational.org/the-importance-of-drinking-water-all-year-round/?_ga=2.139711729.397349562.1584709707-655002636.1525182654
https://childrensnational.org/advocacy-and-outreach/in-the-community/other-community-programs/team-kid-power


DRAFT 5/31/2022   18 
 

   
© Children’s National Hospital 2022 

Module: Clear the Air (Lungs, Asthma, and our Environment) 
 

 

 

 

 

 

Background: 

• The lungs are a part of the respiratory system, which helps bring oxygen from the air into the body. 
• Air flows in through the nose or mouth, down the windpipe (called the trachea) and into the bronchial tubes, 

root-like tubes/small tunnels that help the air flow through the lungs 
• At the end of the bronchi are alveoli, which are tiny air pockets. The alveoli help the oxygen get into red blood 

cells. There are hundreds of millions of alveoli in the lungs. 
• Our lungs take a gas called oxygen out of the air and into our blood, which delivers it to our cells. Once all the 

oxygen is used up, the blood now has carbon dioxide. The carbon dioxide is passed back out through the 
bronchi, into the trachea, and out of the mouth or nose. 

• Blood passes through the lungs and picks up the oxygen. The blood carries the oxygen to cells throughout the 
body, because it reacts with the sugar we get from food, creating energy that powers the body. 

• When we inhale, the lungs inflate. Exhale, deflate. 
• When we exercise, we use more oxygen and our breathing quickens. 
• When we sleep, we use less oxygen and our breathing slows down. 
 

Asthma: 

• Asthma is characterized by episodes or attacks of inflammation and narrowing of small airways 
• It is not well understood as to how and why some children and adults develop asthma and others do not – 

possibly related to environment factors and individual genetic disposition (Guilbert & Krawiec, 2003) 
• Children with asthma can present with a variety of symptoms such as 

• shortness of breath 
• wheezing 
• coughing 
• chest tightness 
• pain 

• Asthma triggers can elevate the severity of asthma at an alarming rate. Common triggers include: 
• “exercise, viral respiratory infections, air pollution, irritants, weather, allergens, coughing, and emotions” (Lim 

et al., 2009). 
• People with asthma usually have two types of inhalers: a controller and a rescue 
• Controller inhaler is typically used in the morning or night and contains medication that helps prevent asthma-

related symptoms 
• Rescue inhaler is used in response to a sudden onset of asthma symptoms (i.e. an asthma attack) 

For more information about asthma for parents, children and educators, please see IMPACT DC. 

https://childrensnational.org/departments/impact-dc-asthma-clinic
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Video resources: 

 

How Your Lungs Work from Nemours KidsHealth 

Book resources: 

Que Hay Dentro De Mi? Los Pulmones/ What’s Inside Me? My Lungs by Dana Meachen Rau (Grades 1-2) 
Lungs: Your Respiratory System by Seymour Simon (Grades 3-6)  

Mucus Madness with Drew and Nia 

Mucus, the sticky stuff in your nasal passages, lines the inside of 

your nose, the passageways between your nose and lungs, and 

protects them from the dirt, dust, germs and pollen in the air. Learn 

how it helps keep us healthy. 

https://youtu.be/vvAsZsJlzL4 

https://youtu.be/0giiDDBJVQU
https://youtu.be/vvAsZsJlzL4
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Lesson 1: An Air Affair 

 

Take a deep breath and feel your chest getting bigger – what is happening? 

We need oxygen for our bodies to work, and the lungs help us get the air we need! Take a deep 

breath and feel your chest expand – those are your lungs inflating. Exhale and feel them deflate! 

In this activity, you will create a model of the lungs that show what happens when you breathe! 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Adora Lin and I’m an allergist at Children’s National! I 
specialize in the diagnosis and treatment of allergic diseases such as food 
allergies, asthma, and seasonal allergies. 

 

Materials 

Original Alternatives 

2 straws Paper or compostable straws are fine 

Plastic baggies Small brown paper bag 

Masking tape  

Sharpie (red if possible)  

Lung diagram Virtually show an example 

 

Activity Preparation 
1. Prepare presentation with lung diagram if using. 

 
Activity Plan 

1. Connect to prior knowledge:  

• Ask: Have you ever run a really fast race? What did it feel like in your chest afterward? 

• Engage: Instruct children to place a hand on their chest and breathe normally. Make observations 

about how their hands are moving. Then, instruct them to perform 15 jumping jacks. Observe how their 

hands are moving on their chests this time. 

Objectives: 

• Identify and locate the lungs in the human body 

• Explain that lungs expand and contract when you inhale and exhale 
 

Key Vocabulary: 

• Lungs, Breathe, Inhale, Exhale, Oxygen, Inflate, Deflate 
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• Explain: Your hands are moving more because your lungs need more oxygen after all that hard work. 

• Ask: What do you think your lungs do?   

2. Explain that there are millions of tiny tunnels in the lungs that help transport the oxygen throughout the lungs. 

Using a Sharpie, trace or draw a representation of the tubes onto the plastic baggie. 

3. Place a straw inside the bag… 

4. …and twist the top of the bag tightly around the straw. 

5. Secure the twist with tape, ensuring there is a tight seal. You may need two pieces of tape to get all of the 

holes sealed up. 

6. [optional] Repeat with the other straw and bag and tape the two together, representing both lungs. 

7. Gently blow into the straws and watch your plastic bag lungs inflate.  
 

 

 

 

 
 
 
Where’s the STEM? 
Environment: Pollutants in environment relate to asthma rates 
 
Kid Friendly Language 

• We have two lungs in our bodies. Our lungs are organs that help us breathe! 
• Our lungs look just like squishy, pink sponges 
• The air around us has lots of small things that you can’t see – an important one for us (and even plants) is called 

oxygen 
• Oxygen gets delivered to all different parts of our body through our blood. We need oxygen in all parts of our 

body to run, think, play, talk, and generally live! 
• The air, full of oxygen, flows in through your nose or mouth, down your windpipe, and into small tunnels in the 

lungs (bronchial tubes), which bring them to tiny air pockets (alveoli) 
• There are hundreds of millions of alveoli in the lungs 
• Try putting your hand on your chest and taking a deep breath – when your hand moves out, your lungs are 

filling with air. We call that expanding. When you blow out a big breath and your hand moves in toward your 
body, your lungs are pushing out all that air, or deflating. 
 

Check For Understanding 
• What happens when you blow into the straws? 
• What part of the respiratory system do the straws represent? The bags? 
• What is missing from this model? What could we add? 

 
Extension Activities 

• Using large straws, put some slime in one and leave one clear. Have one child use the slime straw and one child 

use the clear straw to have pinwheel races, blow boats across water, etc. to show that the blocked straw (or the 

asthmatic lung) is harder to get air through. 

Step 3: Place straw in bag 
Step 2: Trace bronchial 

tube and alveoli Step 4: Twist bag tightly 

Step 7: Gently blow into the 
straw to inflate the lungs! 
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• Build a tool to measure air pollution and compare results at the next meeting. More information here or here. 

  

https://www.michigan.gov/documents/explorelabscience/Measuring_Air_Pollution_Experiment_559910_7.pdf
https://waag.org/sites/waag/files/2018-03/Measure-particulate-matter.pdf
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Lesson 2: Brush Up on Breathing 
 

Squishy, slimy, and SPONGY, our lungs help us breathe! 

We need oxygen for our bodies to function, and the lungs help us get the air we need! Lungs are 

pink and spongy and fill up with air when we breathe in, or inhale. 

In this activity, you will use sponges to paint the texture of lungs. 

 

 

 

What Do I Do All Day? 

 

Hey! I’m a pharmacist, a medication expert! You might have even 
picked up some medicine from me at the store sometime. We 
have a pharmacy at Children’s National so families can pick up 

the medication their doctors prescribe and help answer any 
questions about them. If you need an asthma inhaler, a 

pharmacist can help you with that! 

 

Materials 

Suggested Alternatives 

Sponges Anything with texture: an old t-shirt crumpled up, etc. 

Small bowl of water  

Red paint or red ink pad  

Lung Outline (Appendix B)   

 

Activity Preparation 
1. Cut sponges if needed to ensure every student has a piece 
2. If using red paint, pour a bit out onto small plates to ensure all students can access 

 
Activity Plan 

1. Connect to prior knowledge: 
a. Ask: What is special about a sponge? (Sample response: it picks up water!) 
b. Explain: Right, all the little holes in a sponge can hold water 

Objectives: 

• Identify and locate the lungs in the human body 

• Explain that lungs expand and contract when you inhale and exhale 
 

Key Vocabulary: 

• Lung, Organ, Breathe, Asthma, Trigger 
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c. Demonstrate: Dip the sponge into the bucket of water. Have the students 
observe what happens when the sponge is full and when it is empty. 

2. [optional] Draw the tubes that carry air through the lungs onto the outline 
3. Dip a sponge into the paint or ink pad and gently dab it onto the paper with the 

lungs 
4.  Notice how the texture left by the sponge mimics the texture of lungs  

 
Where’s the STEM? 
Biology: Explore how the body is a system of interacting subsystems composed of 
groups of cells 
 
Kid-Friendly Language 

• We have two lungs in our bodies. Our lungs are organs that help us breathe! 
• Our lungs look just like squishy, pink sponges with lots of holes 
• The air around us has lots of small things that you can’t see – an important one for us (and even plants) is called 

oxygen 
• Oxygen gets delivered to all different parts of our body through our blood. We need oxygen in all parts of our 

body to run, think, play, talk, and generally live! 
• The air, full of oxygen, flows in through your nose or mouth, down your windpipe, and into small tunnels in the 

lungs (bronchial tubes), which bring them to tiny air pockets (alveoli) 
• There are hundreds of millions of alveoli in the lungs 
• Try putting your hand on your chest and taking a deep breath – when your hand moves out, your lungs are 

filling with air. We call that expanding. When you blow out a big breath and your hand moves in toward your 
body, your lungs are pushing out all that air, or deflating. 
 

Check For Understanding 
• What part of the respiratory system is this? 
• What is missing from this model? What could we add? 

 
Extension Activities 

• To represent the ends of the bronchi (the root-like tubes in the lungs), students can use fingerprints to show 
the tiny air sacs (alveoli). 

• Use different types of sponges and compare the texture of the lungs. Which works best?  
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Lesson 3: Mucus Madness 

 

Sticky, ooey-gooey mucus sometimes makes it hard to breathe. 

Mucus – you might know it as snot! – is not only in our noses, but also helps protect our lungs! It’s 
sticky and slimy and if too much gets in your lungs, it might be a little challenging to breathe. 
People with asthma often have extra mucus in their lungs. 

In this activity, you will make your own mucus! 

 

 

 

What Do I Do All Day? 

 

Hi there! My name is Dr. Deepa Rastogi and I’m a pulmonologist 
at Children’s National. A pulmonologist is a physician who 

specializes in the respiratory system. From the windpipe to the 
lungs, if your complaint involves the lungs or any part of the 

respiratory system, I’m the person you want to solve the 
problem. 

 
Materials 

Suggested Alternatives 

4 fl oz. Elmer’s White School glue Your favorite slime recipe will work perfectly here! 

½ TBSP Baking Soda 

1 TBSP Contact/Saline solution 

Popsicle stick Spoon for stirring 

Bowl  

Glitter Small beads, confetti, torn up paper 

Plate  

Optional: food coloring  

 

Activity Preparation 
1. Pour some glitter on a plate. This will represent different particles in the air (dust, dirt, pollen, other 

allergens, etc.) 

Objectives: 

• Describe how mucus affects the lungs 

• Demonstrate how mucus works 
 
Key vocabulary: 

• Mucus, lungs, respiratory system 
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2. Print out map or prepare to show virtually. PPT linked here. 
 

Activity Plan 
1. Connect to prior knowledge: 

a. Ask: Have you ever had a really big sneeze? What came out of your nose? 
b. Ask: Why do you think we might have snot? 
c. Explain: Mucus helps protect our bodies from dirt and dust in the air. 

2. Pour out the entire contents of a 4oz of Elmer’s school glue into the bowl. 
3. Add ½ TBSP of baking soda and mix with the stick. 
4. Mix and add food coloring if using until you get the color you want. 
5. Add 1 TBSP of contact lens solution. 
6. Mix until slime forms and it begins to get harder to mix. 
7. Take the slime out and begin kneading with both of your hands. 
8. If needed, add ¼ TBSP contact lens solution to make the slime less sticky. 
9. Use the slime mucus to pick up the glitter from the plate. Discuss how the glitter represents different 

particles in the air, which the mucus “catches” before they get into the body. 
 
Where’s the STEM? 
Environment: Show the below map (linked here) and discuss observations about the overlaps between asthma rates, 

free and reduced lunch eligibility, and freeways. What patterns can you observe? 

 
 
Kid-Friendly Language 

• Mucus (or snot) is the sticky stuff in the nose. It also lines the airways and the digestive tract. 

file:///C:/Users/jmiller3/OneDrive%20-%20Children's%20National%20Hospital/Documents/Asthma%20Rates.pdf
http://www.equityatlas.org/atlas-maps-print-view/asthma
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• Mucus helps protect the nose and lungs from the dirt, dust, germs and pollen in the air, all of which can cause 
irritation or even infection. 

• People with asthma have extra mucus in the lungs, so the airways get smaller and it gets really tough to breathe 
• You can’t “catch” asthma from your friends – it’s not contagious! 

 
Check For Understanding 

• How is this slime similar to mucus? How is it different? 
 
Extension Activities 

• Using large straws, put some slime in one and leave one clear. Have one child use the slime straw and one child 
use the clear straw to have pinwheel races, blow boats across water, etc. to show that the blocked straw (or the 
asthmatic lung) is harder to get air through. 

• If you don’t want the kids blowing the straws, set up a demonstration where you can pour water through both of 
the straws. Not much water should come through the straw with the slime, but should flow smoothly through 
the clear straw. 
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Lesson 4: The Great Pinwheel Race 

 

Ready, set, BLOW! How strong are your lungs? 

What happens when you blow on a pinwheel? Our bodies use the air in our lungs to help get energy. 

Blowing on a pinwheel shows just how strong our lungs are and how much air we can hold! 

In this activity, you will make a pinwheel and test how strong your lungs are. 

 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Shilpa Patel and I am the Medical Director of the 
IMPACT DC Asthma Clinic. As a Medical Director, I get help children 

with their asthma so that they don't miss so much school and live 
happy, healthy lives.  I am also a pediatric emergency medicine doctor 

and treat children in the emergency room. In the emergency room I get 
to help children who are hurt (with cuts, broken bones, car accidents, 

etc.) or sick because of infections or diseases.  It's hard sometimes but I 
love that I get to help families when they really need it.  

 

Materials 

Suggested Alternatives 

Pencil with sharp tip (for adult use only) or hole 

punch 
 

Thin, small paper – origami paper works great, or 

you can cut a small square (4x4in) out of thin 

constriction paper 

Template (Appendix C) 

Jumbo drinking straw (i.e. for smoothies, etc)  

Child scissors  

Paper fastener  

Crayons, colored pencils or markers  

 

Activity Preparation 
1. If using construction paper, prepare square using printed template (Appendix 2) or simply cutting a square and 

marking lines. 
 

Activity Plan 

Objectives: 

• Identify and locate the lungs in the human body 

• Explain that lungs expand and contract when you inhale and exhale 

• Understand that the lungs hold a certain amount of air 
 
Key vocabulary: 

• Lung, Organ, Breathe, Expand, Deflate 
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1. Connect to prior knowledge: 

• Ask: What is special about a sponge? (Sample response: it picks up water!) 

• Explain: Right, all the little holes in a sponge can hold water. This is just like the lungs in your body, 
which fill up with air when we breathe in. Today we are going to test how much air goes into your 
lungs* 

2. Have your child decorate both sides of the paper. Add some facts about the lungs! 

3. Using the attached template, make cuts along the dotted lines from the four corners to the center circle, 

avoiding cutting into the center circle. 

4. Use the sharpened pencil or hole punch to carefully poke a hole through each small circle, the star, and through 

the straw about ½ inch from the top. 

5. Carefully bend each hole-d corner over so all the corners meet the star. 

6. Push the ends of the paper fastener through the holes on the pinwheel and then through the center circle. 

7. Place the straw on the back side of your pinwheel and push the ends of the fastener through the hole in the 

straw. Open-up the fastener by flattening the ends in opposite directions (tip: try not to make this too tight) 

8. Now you are ready to try out your pinwheel. All you will need is a little bit of wind to make your pinwheel spin. 

Have fun! 

*If needed, emphasize that this is NOT a competition. Children should not overextend their lung capacity or hold 
their breath. As with all activities, adult supervision is recommended. 

Kid-Friendly Language 
• We have two lungs in our bodies. Our lungs are organs that help us breathe! 
• Our lungs look just like squishy, pink sponges with lots of holes 
• The air around us has lots of small things that you can’t see – an important one for us (and even plants) is called 

oxygen 
• Oxygen gets delivered to all different parts of our body through our blood. We need oxygen in all parts of our 

body to run, think, play, talk, and generally live! 
• The air, full of oxygen, flows in through your nose or mouth, down your windpipe, and into small tunnels in the 

lungs (bronchial tubes), which bring them to tiny air pockets (alveoli) 
• There are hundreds of millions of alveoli in the lungs 
• Try putting your hand on your chest and taking a deep breath – when your hand moves out, your lungs are 

filling with air. We call that expanding. When you blow out a big breath and your hand moves in toward your 
body, your lungs are pushing out all that air, or deflating. 

• We have a certain amount of air our lungs can hold. Some peoples’ lungs can hold a lot of air, some a little less. 
• One way to measure how much air your lungs can hold is by blowing on something like a pinwheel! How long 

can it spin? How fast can you get it? 
 
Where’s the STEM? 
Coding/Robotics: Code healthy and unhealthy lungs and compare output 
 
Check For Understanding 

• What does the pinwheel show us? 

• Can you think of anything you’ve seen that reminds you of a pinwheel (i.e. windmill, etc.) 

Extension Activities 

• Use bubbles or balloons to test lung capacity. Which measurement works the best? Why are some things 
easier or harder to blow than others?  
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Module: Sweet Dreams (Sleep and the Brain)  
 

 

 

 

 

 

Many people are surprised to learn that the brain is as active during the night as during the day as it cycles from deep 
sleep to lite sleep to dreaming sleep night.   

Background 

• Sleep is vital for the body and brain 

• Sometimes students are surprised to learn that the brain doesn’t “shut off” for the night! Multiple parts of the 

brain are active during sleep, involving structures responsible for consolidating memories, controlling the 

transitions between sleep and wake, relaxing muscles, processing emotions, and more. 

• Sleep is generally categorized as: 

o a period of reduced activity. 

o associated with a typical posture, such as lying down with eyes closed in humans. 

o results in a decreased responsiveness to external stimuli. 

o a state that is relatively easy to reverse (this distinguishes sleep from other states of reduced 

consciousness, such as hibernation and coma). 

• From observations of behavioral changes that accompany sleep and simultaneous physiological changes, 

scientists now define sleep in humans based on brain wave activity patterns and other physiological changes 

like breathing, heart rate, and body temperature. 

• There are two basic types of sleep: rapid eye movement (REM) and non-REM (NREM). Each is linked to specific 

patterns of brain activity, measures in waves. Everyone cycles through all stages of non-REM and REM sleep 

several times per night. 
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The four stages of sleep. Illustrated JR Bee, Verywell 

• Each state affects and the whole body through small electrical pulses and dozens of chemical messengers from 

the brain. This very complex activity is controlled by our “appetite” for sleep (the longer we are awake, the 

higher our appetite) and by “clock” genes that control individual cells, organs and communication.  All of these 

processes are called the “Circadian system” – “circ” means around and “adian” means day.  

• In 2017, 3 scientists (Jeffrey C. Hall, Michael Rosbash and Michael W. Young) won the Nobel Prize for 

discovering the molecular mechanisms controlling the circadian rhythm. They actually isolated the gene that 

changes during the day and the night in fruit flies! This amazing scientific discovery shows that every cell in the 

body has a “sleep clock,” which means that when we sleep is just as important as how much we sleep. 

• Researchers and scientists are still working to better understand the risks involved with being chronically sleep 

deprived and the relationship between sleep and disease, but studies suggest that people who are chronically 

sleep deprived are more likely to be overweight, have strokes and cardiovascular disease, infections, and 

certain types of cancer than those who get enough sleep. 

Healthy Sleep: 

• Children aged six to 13 need 9-11 hours of sleep 

• TV, computers, the media and Internet as well as caffeine products all can lead to difficulty falling asleep, 

nightmares and disruptions to school aged children’s sleep 

• In particular, watching TV close to bedtime has been associated with bedtime resistance, difficulty falling 

asleep, anxiety around sleep and sleeping fewer hours 

• Sleep problems and disorders are prevalent in school age children 

• Poor or inadequate sleep can lead to mood swings, behavioral problems such as ADHD and cognitive problems 

that impact on children’s ability to learn in school 

Brainwaves: 

• Brainwaves are produced by electrical pulses 
from neurons communicating with each 
other 

• Brainwaves are detected using sensors 
placed on the scalp and measured in 
bandwidths – but mostly considered on a 
scale from “slow, loud, functional” to “fast, 
subtle, complex” – measured in Hertz 

• Slower = feeling tired, slow or dreamy 
• Faster = hyper alert, wired 
• Deep sleep means slow, big brainwaves. 

Earlier stages have faster, shorter ones 
 

Hossan, Alamgir & Chowdhury, A.M. Mahmud. (2016). 

Real Time EEG Based Automatic Brainwave 

Regulation by Music. 10.1109/ICIEV.2016.7760107. 

 
This information and more from National Sleep Foundation, © 2020 SLEEPFOUNDATION.ORG. 

Video resources: 

https://www.verywellhealth.com/the-four-stages-of-sleep-2795920
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• Why Do We Need Sleep? Great video explainer that provides more information about some of the things the 

brain does during sleep 

• What Do Brainwaves Mean? and What Are Brainwaves? 

• What Happens During a Sleep Study? 

• Science Of Sleep – Operation Ouch 

Book resources: 

• Time for Bed by Mem Fox, read aloud here 

• Time to Sleep by Steve Jenkins, read aloud here 

• Sleep by Alvin Silverstein, Virginia B. Silverstein, and Laura Silverstein Nunn 

 

 

 

 

  

Tick-Toktopus: Make A Sleep Routine 

Being tired can make it hard to focus, and it can make you feel 

irritated and cranky. Most kids need about 10 to 11 hours of sleep 

each night, so learn about making a sleep routine you can stick to. 

https://youtu.be/CbXRlLk5Ihk 

 

https://www.youtube.com/watch?v=_aAmaCeq9v4
https://www.youtube.com/watch?v=gvpuOBezW0w
https://www.youtube.com/watch?v=6Qu9KnohYG0
https://www.youtube.com/watch?v=w5jv3hcQ3rw
https://www.youtube.com/watch?v=sWEuvQujt_4
https://www.amazon.com/Time-Bed-Mem-Fox/dp/0152010661
https://www.youtube.com/watch?v=6bnjZegmEb8
https://www.amazon.com/Time-Sleep-Steve-Jenkins/dp/0547250401
https://www.youtube.com/watch?v=3VIymDd2gCw
https://www.amazon.com/Sleep-My-Health-Alvin-Silverstein/dp/0531116360
https://youtu.be/CbXRlLk5Ihk
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Lesson 1: Deep in Sleep 

Have you ever wondered what your brain does when you sleep? 

Your brain doesn’t shut off when you sleep – in fact, it’s working really hard at 

bedtime and during the night! Your body’s “internal clock” helps your body get ready 

for sleep.  

In this activity you will learn about what your brain is doing at night and make an art project with brain waves. 

 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Dana Harrar, and I’m a neurologist at Children's National. 
I help kids whose brains might not be working exactly as they're supposed to 
be, and part of my job is to use EEG to monitor the brain waves of kids who 
are sick and in the Intensive Care Unit.  

Materials 

Suggested Alternatives 

Black and/or blue and white paper  

Pencil  

Ruler  

Decorations for paper, including: 

• Glue sticks and glitter or colored sand 

• Stickers 

• Crayons or markers (white crayons and 
metallic markers work great on black 
paper) 

 

 

Activity Preparation 
Explore how to measure waves: 

• Waves (like light waves, soundwaves, and the waves that are produced by brain. We can measure different 

parts of waves: 

Objectives: 

• Understand how the brain and why brain activity changes during waking and sleep time 

• Create a project using the wavelengths of brain activity 

• Learn about the career of an EEG technician  

Key vocabulary: 

• Brain 
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o Amplitude is the measurement between the highest point (crest) and the lowest point (trough) of the 
wave 

o Wavelength is the length of the wave from one crest to the next 
o Frequency is the number of waves that pass a given point at a given time – this is usually measured in 

Hertz (Hz) 

• EEG Technicians and doctors can measure the frequency of the waves to determine how much activity is 

happening in the brain, which tells us what stage of sleep you’re in. 

You can read more about measuring waves here, and sleep stages here. 

Activity Plan 
1. Connect to prior knowledge: 

• Ask: have you ever wondered what happens in your brain when you sleep? 
• Explain: We know that our brains work hard when we sleep because EEG Technicians and sleep 

doctors monitor the brain’s work while people sleep – the electrical pulses the brain uses to 
communicate with itself can be detected by the special machines (EEGs) and measured in waves. 
During the day, the brain has a LOT to do – all five of your senses need to be monitored, thoughts need 
to be processed, your lungs need to breathe – all of these are controlled by your brain, which means the 
brain is producing lots and lots of fast electrical pulses, which makes the brain waves look short and 
fast. But at night, when there is less to do, your brain can slow down and process thoughts, clean out 
toxins – so the electrical pulses are much slower, and the waves are bigger and slower. 

• Explain: Today we will be EEG Technicians and make an art project inspired by brain waves! 
2. Using a pencil, sketch some brain waves on a piece of paper.  

• TIP: Use black paper for nighttime landscapes and white or light blue paper for daytime. 
• TIP: Awake/alert brain waves are more spikey and shorter overall. Deep sleep brain waves look taller, 

rounder, and bigger.  
3. Measure your brain waves!  

• What’s the highest amplitude you drew? Measure one of your wavelengths (for older students: what’s 
your average wavelength and amplitude)?) 

4. Decorate around the “brain waves” to create a landscape! Add birds, fish, and whatever else you’d like!  

 
 
Where’s the STEM? 
Engineering: Discuss how waves (sound, color, etc.) are measured (PS4.A: Wave Properties: A simple wave has a 
repeating pattern with a specific wavelength, frequency, and amplitude.) 
 
Kid-Friendly Language 

1. Have you ever wondered why you get sleepy at nighttime? Your body has kind of a clock (not a real one!) that 

helps our bodies feel ready for bed and more awake in the morning.  You might have heard this called 

circadian rhythms.  

2. During the night, your brain sends different kinds of messages to your body to help the rest it needs. 

https://courses.lumenlearning.com/atd-bhcc-intropsych/chapter/waves-and-wavelengths/#:~:text=Wavelength%20refers%20to%20the%20length,of%20a%20given%20wave%20form.
https://www.sleepfoundation.org/how-sleep-works/stages-of-sleep
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3. During the day, the brain has a LOT to do – all five of your senses need to be monitored, thoughts need to be 
processed, your lungs need to breathe – all of these are controlled by your brain, which means the brain is 
producing lots and lots of fast electrical pulses, which makes the brain waves look short and fast. But at night, 
when there is less to do, your brain can slow down and process thoughts, clean out toxins – so the electrical 
pulses are much slower, and the waves are bigger and slower. 

4. Getting a good night’s sleep – listening to your body’s clock and making sure you have a good sleep routine – 
can help you feel your best in the morning. 

 
Check For Understanding 

• How does your body know when it’s time to sleep? 

• What is your brain doing while you sleep? 
 

Extension Activities 
Make a circadian rhythm clock! 

• Using a round piece of paper, a paper faster, and some paper clock “hands,” make a representation of your 
body’s clock, and include brain waves! Mark the sunrise and sunset, other activities with varied energy (like 
reading in the afternoon or playing sports), and bed time, of course! Add in the varied states of sleep.  

Make a sleep journal and use brain waves design as the cover: 
• Lay your design face down on the table 
• Stack 4-5 pieces of white printer paper on top 
• Fold the whole stack in half and staple the edges 
• Every night, write about what kinds of things you do before you go to sleep. In the morning, write how you are 

feeling and about any dreams you might remember! 
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Lesson 2: Tick-Tock Socktopus 

 

Do you have a stuffed animal that helps you sleep? 

Getting consistent, healthy sleep is a big part of living a healthy lifestyle. Sometimes, getting to 

sleep can be tricky for some people. Having a consistent bedtime routine helps kids and adults 

alike feel their best the next morning. 

A Teddy Bear or other special toy (also called a transitional object) can be soothing during 

the bedtime routine. Try making a soft, friendly, squishable octopus from an extra sock to 

incorporate into the routine and, assist with the calm down process and help kids (and 

adults!) get ready for sleep. 

In this activity, you will create a special stuffed animal to use during your sleep routine. 

 

 

 

 

What Do I Do All Day? 

 

Hi! My name is Dr. Jenny Lew and I am a Sleep Medicine Specialist at 
Children’s National. Sleeping is such an important part of staying healthy and 

part of my job is to help kids who are having trouble with their sleep. Sleep 
medicine is a great because every day is a little different: sometimes I come in 

really early in the morning or late at night to help patients with sleep. I also 
have time to read studies about sleep to learn about new discoveries and 

supervise sleep medicine trainees. 

 
Materials 

Suggested Alternatives 

1 adult sock longer than ankle length  

1 cup dry rice or beans Cotton stuffing, old t-shirts or sheets ripped up into small pieces 

String or rubber bands  

Ribbon   

Scissors  

Sharpie or fabric marker  

Recommended: funnel  

For extension: paper plate  

 

Activity Preparation 

Objectives: 

• Understand the importance of having a bedtime routine and how it can improve your sleep 

• Describe how healthy sleep relates to overall health and wellness 
Key Vocabulary: 

• Sleep, brain, bedtime routine 



DRAFT 5/31/2022   37 
 

   
© Children’s National Hospital 2022 

1. Optional: precut string/ribbon and premeasure stuffing materials 
 

Activity Plan 
1. Connect to prior knowledge: 

• Ask: What are some things you like to do before bed to help you 
sleep? 

• Explain: Getting plenty of sleep is part of living a healthy life! A 
routine is when we do the same things in the same order every day. 
At school, you probably have a morning routine: what do you do 
when you get to school? [responses will vary] 

• Explain: Just like there are lots of routines at school, having a 
bedtime routine will help your brain and your body get ready for lots 
of healthy sleep. We will make a "socktopus" that you can use as 
part of that routine: you could read to it, meditate with it, or write 
about it in a sleep journal! 

2. Fill the toe of the sock with about 1 cup of your filling. This should give you 
about a fist-sized blob at the end of the sock. 

3. Twist the filled part of the sock just above the filling. Tie tightly with string 
and double knot it to secure, or wrap the rubber band around the twist. 

4. Starting from the top part of the sock (the ankle part), cut a straight lines down toward above the tie. Move 
about a half inch over in the sock and cut another line. Continue cutting strips until you have cut the entire sock. 

5. Add eyes with a Sharpie or fabric marker. 
6. Incorporate your socktopus into your sleep routine! 
7. Extension: cut a 1-inch hole in the middle of the paper plate and try to move the octopus through the hole in the 

plate  
 
Where’s the STEM? 

• Environment: Octopi have adaped to their environments: Soft body parts (no bones!) and the ability to take in 
and jet out water to propel their bodies make octopi excellent at moving through small places in their habitat 
looking for food). The octopus is a great example of an animal that has adapted and changed to live in 
extreme environments. Can you think of some other ways octopi can stay safe? (i.e. ink spray, camouflage, 
etc.) More octopus adaption activities here. Video here. (LS4.C: Adaptation: For any particular environment, 
some kinds of organisms survive well, some survive less well, and some cannot survive at all; Cause and Effect: 
Cause and effect relationships are routinely identified and used to explain change.)  

Kid-Friendly Language 

• Your brain and your body need sleep to perform their best 

• Most kids need between 10 and 11 hours of sleep per night 

• When your body doesn’t get enough rest, you might feel cranky and have a hard time following directions  

• Having a bedtime routine can improve your sleep 
o Go to bed at the same time every night 
o Get lots of exercise during the day 
o Have a light snack before bed like milk or cereal – but not with too much sugar! 
o Do some quiet activities before bed, like taking a bath, listening to quiet music or reading a book 
o Make sure the bedroom is dark enough (a night light is okay) 

Check For Understanding 

• How does a routine help us sleep? 

• How do adaptions help organisms live? 

https://nautiluslive.org/sites/default/files/documents/2020-07/Adaptations%20of%20Octopus.pdf
https://youtu.be/XyDNTfmFmJw
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Extension Activities 

• Add new activities to your bedtime routine to see what helps your sleep. For example, try making a bedtime 

night light! All you need is a jar, an LED candle light, and some stickers to decorate. Use your imagination when 

decorating to make a bedtime buddy! 

• Make a sleep diary! Try this one to get started. 

  

http://www.sleepforkids.org/pdf/SleepDiary.pdf
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Lesson 3: Starry Night Light 

 

How do you sleep your best? 

Getting consistent, healthy sleep is a big part of living a healthy lifestyle. Sometimes, getting to 

sleep can be tricky for some people. Having a consistent bedtime routine helps kids and adults alike 

feel their best the next morning. 

In this activity you will make a night light and think about how sleep routines. 

 

 

 

 

What Do I Do All Day? 
 

 

Hi! My name is Dr. Anupama Tate and I am a dentist at 
Children’s National. Since your mouth is important for 
breathing during sleep, lots of dentists work with sleep 

medicine specialists to help people with their sleep! Plus, 
brushing your teeth with a small amount of fluoride 

toothpaste is a great activity to add into your sleep routine.  

 
Materials 

Suggested Alternatives 

Small paper bags (white if possible)  

Crayons or markers  

Kid-friendly scissors or hole punches if available  

LED-flame candle or glowstick  

 

Activity Preparation 
None 

 
Activity Plan 

1. Connect to prior knowledge: 

a. Ask: What are some things you like to do before bed to help you sleep? 

b. Explain: Getting plenty of sleep is part of living a healthy life! A routine is when we do the same things 

in the same order every day. At school, you probably have a morning routine: what do you do when you 

get to school? [responses will vary] 

c. Explain: Just like there are lots of routines at school, having a bedtime routine will help your brain and 

your body get ready for lots of healthy sleep.  

Objectives: 

• Understand the importance of having a bedtime routine and how it can improve your sleep 

• Describe how healthy sleep relates to overall health and wellness 
Key Vocabulary: 

• Sleep, brain, bedtime routine 
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d. Explain: Today we will be sleep experts and talk about how to 

get healthy sleep. We will make a lantern that you can use as 

part of that routine: you could read with it, meditate with it, or 

write about it in a sleep journal! 

2. Fold the bag accordion style the long way (see dotted lines) and 

using scissors, cut small shapes out of the edges. Being sure not to 

cut all the way across the bag, you can add slits, small shapes, or 

whatever you like. 

3. Carefully unfold the bag and place an electric tea light or glow stick inside. 

4. Place the lantern in a room and turn it on during a bedtime routine. Having a relaxing light can help the 

body get ready for bed. 

5. Now you can be a sleep expert and share what you know about getting healthy sleep!  

Where’s the STEM? 
Engineering: What kind of patterns can we observe around sleeping? Can you make a pattern in the design of your 

lantern? (NGSS Crosscutting Concept: Patterns in the natural and human designed world can be observed and used as 

evidence.) 

Kid-Friendly Language 

• Your brain and your body need sleep to perform their best. Just like a phone needs to recharge, your brain and 

body both need some rest time to get ready for the next day 

• Have you ever thought about what it means to sleep? It can be tricky since we usually aren’t thinking about 

sleep WHILE we are sleeping! Scientists say sleep means: 

o There is less action in your mind and body 

o Your body is in a special position (in humans, laying down and eyes closed) 

o You are not noticing things going on around you 

o You can wake up easily (it doesn’t last forever) 

• Most kids need between 10 and 11 hours of sleep per night 

• When your body doesn’t get enough rest, you might feel cranky and have a hard time following directions 

• Having a bedtime routine can improve your sleep. Here are some things you can try: 

o Go to bed at the same time every night 

o Get lots of exercise during the day 

o Have a light snack before bed like milk or cereal – but not with too much sugar! 

o Do some quiet activities before bed, like taking a bath, listening to quiet music or reading a book 

o Make sure the bedroom is dark enough (a night light is okay) 

This information and more from National Sleep Foundation, © 2020 SLEEPFOUNDATION.ORG 

Check For Understanding 

Why is a routine important for getting healthy sleep? 
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Module: Be Kind to Your Mind (Mental Health, Mindfulness and the Brain) 
 

 

 

 

 

 

Note for educators: these lessons are intended to teach students about what stress is, where it comes from, and 
general tips for managing everyday stress. It should not be used as a replacement for professional psychological care. 
In some cases, this activity might bring up challenging topics or discussions, or may cause children to feel worried. 
For 24/7 free, confidential nationwide support finding resources to manage stress, please call  1-800-662-HELP 
(4357), and see below for more resources. 

New research in mental health and mindfulness suggests that explaining to kids how the brain is wired to respond to 
stress can help them better manage anxiety and calm down in stressful situations. Recognizing the primitive nature 
of the brain helps give kids agency even when they feel out of control. 

Background: 

• Biologically, stress exists because it helps keep us safe: the “caveperson” part of our brains developed the 
“fight or flight” response as a survival mechanism that enabled us to react in life-threatening situations. 

o When we experience stressful events, the amygdala (emotional processing center) sends signal to the 
hypothalamus (command center)  

o The hypothalamus communicates with the body through the autonomic nervous system (ANS) which 
controls involuntary functions like breathing, blood pressure, heartbeat, and lungs 

▪ ANS has two components: 

• Sympathetic nervous system (“fight or flight” portion, acts like a gas pedal to provide 
body with a huge burst of energy so it can be prepared to respond) 

• Parasympathetic nervous system (“rest and digest” portion, acts like a brake to calm 
the body down after danger passes) 

o Messages are sent through the ANS to the adrenal glands, which start pumping the hormone 
epinephrine (adrenaline) into the bloodstream, which causes: 

▪ The heart to beat faster (to get blood to muscles, heart, other vital organs) 
▪ Airways in the lungs to open up wider to get more oxygen 
▪ Extra oxygen goes to the brain, which sharpens sight, hearing, and other senses (alertness) 

o All of this happens so fast, the brain’s visual center might not have even processed what is happening 
(that’s why people might be able to jump out of the way of a car without thinking about it)  

• Understanding that this set of steps is uncontrollable, normal, and predictable can help us respond to the 
stress and start “hitting the brakes” 

All of this sounds kind of scary, but stress is not always so bad – there is no growth in the absence of stress. 

• We can think of strength training as a good metaphor: lifting heavy weights makes progress, but we 
recognize that rest time is needed. 
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Give Kids Strategies: 

1. Breathing: Explain that there is a pathway from lungs to brain – nerves on lungs monitor breathing and help 

send alarm signals to the brain – but it’s a two-way street, and we can use the connection between brain and 

lungs to help slow things down (“talk to nerves on lungs” = send message to brain) 

2. Recognize that “not calm” does feel like anxiety – kids might need nuance/specificity about what they’re 

feeling. 

3. Explore whether you overestimating danger/risks and underestimating the capacity to handle it. When 

anxiety is too much, we overestimate danger and underestimate ability to cope 

 

Change the Conversation about Mental Health: 

• It’s not about feeling good – it’s about having the right feeling at the right time and managing that feeling 

appropriately  

• We should be able to count on emotions to reflect the world and navigate 

• Being human means having feelings 

• Ditch prevention/banishment model of emotional distress 

o Focus on emotional regulation of distress including: 

▪ Expression: sharing feelings 

▪ Containment: pulling yourself together 

o Help teens balance emotional expression and containment (should be balanced) -> flowing river (not 

breaking barriers) 

Source: Lisa Damour, PhD (https://drlisadamour.com/) 

Video resources: 

 

• We All Have Mental Health – Anna Freud NCFF: We All Have Mental Health is an animation designed to give 

young people aged 11-14 a common language and understanding of what we mean by mental health and how 

we can look after it. 

Book resources: 

• The Brain: Our Nervous System by Seymour Simon (Grades K-4) The human brain is behind everything you 

do. From taking your first step to creating the computer, this vital organ gives humans the ability to learn and 

adapt to an ever-changing world. 

• It’s All in Your Head: A Guide to Understanding Your Brain and Boosting Your Brain Power by Susan L. 

Barrett (Ages 10+) Discusses the physiology and evolution of the brain, definitions and measuring of 

intelligence, problem solving, and other related topics. 

• I am Enough by Grace Byers, read aloud here 

• Stand Tall, Molly Lou Melon by Patty Lovell, read aloud here 

  

Address that Stress! 

Learn about how to address the stress kids may face from school 

and other activities. 

https://youtu.be/LcXbCWKNaio 

https://www.youtube.com/watch?v=DxIDKZHW3-E
https://www.amazon.com/I-Am-Enough-Grace-Byers/dp/0062667122
https://www.youtube.com/watch?v=a_l4jeZH84k
https://www.amazon.com/Stand-Tall-Molly-Lou-Melon/dp/0399234160
https://www.youtube.com/watch?v=f0PJbx6cUFo
https://youtu.be/LcXbCWKNaio
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Lesson 1: Reflecting on Reflections 

 

Mirror, mirror on the wall – can you be kind to yourself and all? 

Think about how you can make friends and loved ones feel when you say kind things to them. Have 

you ever tried saying those same things to yourself? Positive affirmations are happy, constructive 

statements that are encouraging and motivational. 

Saying them out loud or writing them in a journal can help you change the way you feel inside. 

In this activity, you will make a mirror and learn about reflections. 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Ashley Maxie-Moreman and I am a Postdoctoral 
Psychology Fellow in the Divisions of Hematology, Oncology, and Blood and 

Marrow Transplant at Children's National Hospital. A fellowship means I 
already got my doctoral degree, and now I am learning even more from 

specialists that work with children who have cancer, sickle cell disease, or 
other blood disorders (like aplastic anemia). As a psychology fellow I help 
children and teens find ways to help themselves feel better if they are sad, 

nervous, or angry about their disease and their medical treatment. I also am a 
researcher, and I study how racism online (for example on social media) makes 

Black kids and teens feel emotionally and how it affects their pain 
experiences. 

 

Materials 

Suggested Alternatives 

Examples of reflective surfaces Laminated paper, picture frame, water droplets, etc. 

1ft aluminum foil  

1 page construction paper Printer paper, cardstock 

Craft glue Mod Podge, tape, glue stick 

Scissors  

Markers/crayons  

 

Activity Preparation 
None 

Objectives: 

• Make a "mirror" and develop positive affirmations 

• Learn about reflective surfaces 
 
Key vocabulary: 

• Reflection, affirmation 
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Activity Plan 

1. Cut out the shape of a hand mirror out of construction paper - this can also be an oval with a handle shape 

taped on.  

2. Cut a smaller oval out of tin foil and glue it inside the mirror shape. Try to smooth it out, but it's okay if it still 

has wrinkles. 

3. Optionally, write some words of affirmation around the edges to remind you to say positive things to yourself.  

 
Kid-Friendly Language 

• We can see different kinds of surfaces because of the way light hits them. When you can see through 

something, like a glass cup, it means some light can go through the object. When we can see through 

something, it's called transparent. Other things, like solid wood, don't let any light through. We can call those 

things opaque. 

• Some things reflect light back! That means the light hits the object and bounces backward. 

• Smooth surfaces, like a mirror, reflect the light rays at the same angle they come in, which makes a clear 

picture (but in reverse!)  

o Demo this: imagine your body is a smooth surface. Hold your left arm out at an angle and imagine it is a 

ray of light hitting your body. Now put your right arm out at the same angle in the other direction - this 

is a ray of light being bounced back. If you widen your left arm, widen your right arm so the angles are 

the same, like a small and big V 

 

 

 

• Less smooth surfaces mean the angles the light is being reflected aren't the same, which makes the picture 

reflected less clear. Imagine you are looking at a smooth puddle, and you see your reflection perfectly. What 

happens if you step in the puddle and it causes a ripple? 

• The mirrors we make today might not reflect a clear picture, but we will still be able to see ourselves in them 

• It is important, when we look in the mirror, to say positive things to ourselves: you might have heard this called 

positive affirmations before. 

• Affirmations are positive statements that can help overcome bad/negative thoughts 

• It's normal to have negative thoughts sometimes: everyone has them! But when we listen to those negative 

thoughts, we have a harder time doing our best. 

• Using positive language about yourself, even if you don't always believe it at first, can help make you less 

nervous, give you more confidence, and have a positive day. Eventually, you will believe it. 

• Your positive affirmations can be anything you want them to be as long as they're kind words. A great way to 

start them is with "I am...." or "I can...."  

• For example, they can be about your behavior, like "I can do anything I try to do!" or, about your appearance, 

like "I love my curly hair!" or about some other characteristic, like "I am confident!" 

Where’s the STEM? 
Engineering: Learn about light waves and reflective surfaces (PS4.A: Wave Properties: Waves, which are regular 
patterns of motion, can be made in water by disturbing the surface. When waves move across the surface of deep water, 
the water goes up and down in place; there is no net motion in the direction of the wave except when the water meets a 
beach. (Note: This grade band endpoint was moved from K–2.) 
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Check For Understanding 

Why is it important to have positive self-reflections? 

What are some things you can incorporate into your routine to support positive mental health? 



DRAFT 5/31/2022   46 
 

   
© Children’s National Hospital 2022 

Lesson 2: Mindfulness Jars 

 

What is happening in your brain when you feel stressed out? 

It’s totally normal to feel stressed out! Maybe it’s hard to sleep the night before a big test at school, 
or you feel a little shaky before a big game. Stress can help us respond better in the face of an 
emergency, but it can be an uncomfortable feeling during daily life. 

Either way, stress is no fun when we want to feel relaxed and peaceful. One way to calm ourselves 
down when we are feeling overwhelmed is to focus on breathing and distract our brains. Having a 

mindfulness jar can help remind you to slow down, breathe, and relax. 

In this activity, you will make a mindfulness jar. 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Erin Sadler, and I’m a clinical psychologist at Children’s 

National. I am a feelings doctor and specialize in treating depression, trauma, and 

anxiety disorders. I also work with people in the community (like librarians) to help 

them understand the challenges kids in our community are going through. I love 

my job because I get to meet many hard-working children and teens. My job is 

special because I get to help kids of all ages learn how to live happier and healthier 

lives. 
 

Materials 

Suggested Alternatives 

Leak-proof jar (such as Mason jar) Clear plastic water bottle or other clear container 

Glitter or glitter glue  

Warm water  

Optional: Different colored beads, Lego pieces, 

food coloring, oil 

 

Optional: glycerin or dish soap  

Optional: Epoxy or non-water-soluble glue  

 

Activity Preparation 
None 

 

Objectives: 

• Identify what is happening in the brain during stress and how it affects the body 

• Create a mindfulness jar to use to help focus on breathing during times of worry or stress 
Key Vocabulary: 

• Stress, brain, brain waves 
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Activity Plan 
1. Connect to prior knowledge: 

• Ask: What are some things that make you feel stressed? 
• Explain: Stress is a normal part of our lives! Our brains control everything we do by sending different 

kinds of messages – When we are feeling relaxed, our brain sends one kind of message. But if we are 
worried about something, the brain sends a different kind that can make our bodies start feeling 
different things, like our heart might beat a little faster, or we might sweat a little. One of the things we 
can do to feel a little better and change the messages our brains are sending is focus on breathing. 

• Explain: The different things we add to the jar can represent different feelings or worries. When you 
add something to the jar, name it as a feeling or something you are worried about. 

2. Fill the jar most of the way with warm water 
3. Add a pinch of glitter to the jar, if using. If you have multiple colors of glitter, one color might represent 

thoughts, another color might represent other feelings, and another color might represent other behaviors. 
4. Optional: Add any other chosen/found materials to the jar, naming different worries if you so choose. 
5. Optional: Add a few drops of glycerin to the jar (this helps slow the fall of the glitter) 
6. Seal the jar up with epoxy or other glue. Duct tape could work as an alternative. 
7. To use for mindful breathing: 

• Shake the jar 
• Watch the glitter in the jar begin to fall to the bottom 
• Breathe in slowly through your nose, counting to five 
• Slowly release the breath through your mouth, counting to five 
• Repeat until all the glitter has settled 

 
Kid-Friendly Language 

• Stress exists because it helps keep us safe: the “caveperson” part of our brains developed the “fight or flight” 
response as a survival mechanism that enabled us to react in life-threatening situations. 

• Now, when we experience stressful events (like a big test at school), our brains activate those same 
emergency responses in the “command center” of the brain. It tells: 

o The heart to beat faster (to get blood to muscles, heart, other vital organs) 
o Airways in the lungs to open wider to get more oxygen 
o Extra oxygen to get to the brain, which sharpens sight, hearing, and other senses (alertness) 

• That’s why it’s normal to feel things in your body when you are feeling stressed out, like your heart beating 
faster. It’s all from different messages being sent in the brain. 

• All of this happens so fast, we might not even have time to understand what’s happening – but once we do, 
there are ways we can “hit the brakes” and help our brains and bodies go back to normal. 

• One thing we can do is use the connection between brain and lungs to help slow things down with focused 
breathing. We can “talk to nerves on lungs” with deep breathing/meditation, which sends calming messages to 
the brain. 

• Everyone feels stress differently. Your stomach might hurt, or you might have trouble sleeping. These are all 
normal, but you can always ask your teacher, parent, caregiver or another adult for help. 

• Some other ways we can help with stress are: 
• Yoga or meditation 
• Using a calm down jar 
• Taking a walk 
• Talking to a friend, a sibling, or a loved one 
• Chewing gum or playing with play-dough 
• What else works for you? 
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If you are looking for additional resources or know someone who is struggling to manage stress, please reach out to 

your child’s school counselor/psychologist, his/her pediatrician, or if you are in the District of Columbia area, the 

Children’s National Hospital READY Clinic by calling 571-405-5912. For 24/7 free, confidential nationwide support 

finding resources to manage stress, please call 1-800-662-HELP (4357). In case of emergency, always call 911. 

Sources: Bernstein, R (2016); Hermann, N (1997); University of Michigan (2018); and Brain and Body Solutions. For 

more information about anxiety disorder treatment at Children’s National Hospital, please  click here or call 

202.476.5980 

Where’s the STEM? 
Engineering: Investigate and compare densities of different materials. What sinks and what floats? (NGSS 
Crosscutting concept: Cause and effect relationships may be used to predict phenomena in natural or designed systems ). 
Higher-level/middle school students may be able to integrate their learning of atoms and molecules to address 
density). 

Check For Understanding 
• What have you heard about stress or worry? 

• What are some things that make you feel better when you are stressed? 

  

https://www.tuw.edu/health/how-stress-affects-the-brain/
https://www.scientificamerican.com/article/what-is-the-function-of-t-1997-12-22/
https://www.uofmhealth.org/health-library/uz2209
https://brainandbodysolutions.com/goals/stress-and-anxiety/
https://childrensnational.org/departments/anxiety-disorders-program


DRAFT 5/31/2022   49 
 

   
© Children’s National Hospital 2022 

Lesson 3: Address That Stress 

 

What is happening in your brain when you feel stressed out? 

It’s totally normal to feel stressed out! Maybe it’s hard to sleep the night before a big test at school, or 
you feel a little shaky before a big game. Stress can help us respond better in the face of an 

emergency, but it can be an uncomfortable feeling during daily life. One way to calm ourselves 
down when we are feeling overwhelmed is to focus on breathing and distract our brains. Having a 

stress ball can help remind you to slow down, breathe, and relax. 

In this activity, you will learn about how your brain reacts to stress and make a stress ball. 

 

 

 

What Do I Do All Day? 

  

Hi, I’m a social worker in the hospital. Social workers help connect families to 
different kinds of support they might need. For example, I help provide 
mental support to patients and their families before, during and after 

hospitalization, find transportation for clinic visits, arrange housing for out-
of-town families, and facilitates questions and answers as needed after 

treatment. 

Materials 

Suggested Alternatives 

Two balloons (clear or jewel toned work well) Medical glove, sock 

Balloon filling – mixture of different ingredients 

that make a paste or other texture 

Examples: Baking soda mixed with hair conditioner, cornstarch 

mixed with water, plain flour, uncooked rice or beans, etc. 

Scissors  

Empty clean water bottle  

Recommended: funnel  

 

Activity Preparation 
1. The night before the experiment, soak a teaspoon of water beads in 2 cups of water overnight. Don’t forget the 

beads expand exponentially, so make sure they are in a container or large Ziploc with plenty of space. When 
you are ready to do the activity, pour of any excess water from the beads. 

 
Activity Plan 

Objectives: 

• Identify what is happening in the brain during stress and how it affects the body 

• Create a stress ball to use to help focus on breathing during times of worry or stress 
Key Vocabulary: 

• Stress, brain, brain waves 
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1. Connect to prior knowledge: 
• Ask: What are some things that make you feel stressed? 
• Explain: Stress is a normal part of our lives! Our brains control everything we do by sending different 

kinds of messages – When we are feeling relaxed, our brain sends one kind of message. But if we are 
worried about something, it’s a different kind that can make our bodies start feeling different things, 
like our heart might beat a little faster, or we might sweat a little. One of the things we can do to feel a 
little better and change the messages our brains are sending is focus on breathing or squish a stress 
ball. 

2. STEM Connection: Explore ratios: How much of each substance are you using? Before you mix, make 
observations about the different materials. What do they feel like? What state of matter? For older learners, 
record the fraction measurements and calculate how much of each they would need to supply for the whole 
troop. 

3. Pour the beads into the empty plastic bottle, using a funnel if available. 
4. Stretch the mouth of the balloon over the bottle, turn the bottle upside down, and squeeze the beads into the 

balloon until it is about fist sized. 
5. Carefully pinch the end of the balloon and slide the bottle out. Be careful because the beads will want to escape 

and come out of the balloon! 
6. Tie a strong knot and trim the excess. 
7. Stretch a second balloon over the whole stress ball. Tie another knot and trim the excess. 
8. Practice using the ball while taking big, deep breaths. Breathe in through your mouth and feel your belly fill 

with air, then slowly let it out through your nose. 
The stress ball will last about two weeks before the water comes out of the beads. When they start losing water, it is 
time to make a new stress ball. Also, please be aware that the balloon may split with excess use. 

Where’s the STEM? 
Math/Chemistry: What observations can you make about the new substance that was formed after the mixture? (5-
PS1-4: When two or more different substances are mixed, a new substance with different properties may be formed.) 
 

Kid-Friendly Language 

• Stress exists because it helps keep us safe: the “caveperson” part of our brains developed the “fight or flight” 
response as a survival mechanism that enabled us to react in life-threatening situations. 

• Now, when we experience stressful events (like a big test at school), our brains activate those same 
emergency responses in the “command center” of the brain. It tells: 

o The heart to beat faster (to get blood to muscles, heart, other vital organs) 
o Airways in the lungs to open wider to get more oxygen 
o Extra oxygen to get to the brain, which sharpens sight, hearing, and other senses (alertness) 

• That’s why it’s normal to feel things in your body when you are feeling stressed out, like your heart beating 
faster. It’s all from different messages being sent in the brain. 

• All of this happens so fast, we might not even have time to understand what’s happening – but once we do, 
there are ways we can “hit the brakes” and help our brains and bodies go back to normal. 

• One thing we can do is use the connection between brain and lungs to help slow things down with focused 
breathing. We can “talk to nerves on lungs” with deep breathing/meditation, which sends calming messages to 
the brain. 

• Everyone feels stress differently. Your stomach might hurt, or you might have trouble sleeping. These are all 
normal, but you can always ask your teacher, parent, caregiver or another adult for help. 

• Some other ways we can help with stress are: 
• Yoga or meditation 
• Using a calm down jar 
• Taking a walk 
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• Talking to a friend, a sibling, or a loved one 
• Chewing gum or playing with play-dough 
• What else works for you? 

•  
Check For Understanding 

• What are some ways to make yourself feel better when you are worried or stressed? 

• What are some things that are happening in our brains during stressful activities?  
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Lesson 4: Bubble Breathing 

 

What is happening in your body when you take a deep breath? 

It’s totally normal to feel stressed out! Maybe it’s hard to sleep the night before a big test at school, or 
you feel a little shaky before a big game. Stress can help us respond better in the face of an 
emergency, but it can be an uncomfortable feeling during daily life. 

Either way, stress is no fun when we want to feel relaxed and peaceful. One way to calm ourselves down 
when we are feeling overwhelmed is to focus on breathing and distract our brains. Taking slow deep 

breaths helps to tell our body that it is time to relax. 

In this activity, you will make bubbles and learn deep breathing techniques. 

 

 

 

 

What Do I Do All Day? 

 

Hi! My name is Claudia Pereira and I am a Certified Child Life Specialist at 
Children’s National. I work with children of all ages - little, itty babies to grown 

teens! I help children and families understand and work through medical 
challenges and overwhelming experiences. I aim to help kids positively cope and 
make the hospital a little bit more fun through PLAY! I get to be exactly what my 
patients and families need through their hospitalization - a calming presence, a 
hand holder, a joke teller, a joy giver, an educator of unfamiliar medical things, 

and a distractor from pain. 

Materials 

Suggested Alternatives 

Dish soap  

Water  

Sugar  

Measuring cups/spoons  

Spoon  

Bowl or large cup  

Scissors  

Pipe cleaners Empty clean plastic water bottle (with the bottom cut off) 

 

Activity Preparation 
None 

Objectives: 

• Identify what is happening in the body during stress and how it affects the body 

• Create bubbles to use to help focus on breathing during times of worry or stress 
Key Vocabulary: 

• Stress, brain, breathing 
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Activity Plan 
1. Connect to prior knowledge: 

• Ask: What are some things that make you feel stressed? 
• Explain: Stress is a normal part of our lives! Our brains control everything we do by sending different 

kinds of messages – When we are feeling relaxed, our brain sends one kind of message. But if we are 
worried about something, it’s a different kind that can make our bodies start feeling different things, 
like our heart might beat a little faster, or we might sweat a little. One of the things we can do to feel a 
little better and change the messages our brains are sending is to focus on taking slow deep breaths. 

2. Measure out ½ cup of dish soap and pour into the cup or bowl. 
3. Add 1 ½ cups of water to the cup or bowl. 
4. Measure out 2 teaspoons of sugar and add it to the water/soap mixture. 
5. Gently stir your mixture together to dissolve some of the sugar. 
6. Using adult assistance/supervision, gather materials for your bubble wand. If you have pipe cleaners around, 

fold the top of your pipe cleaner to make a circle at the top (or a heart, you can experiment with different 
shapes!). If you have an empty plastic water bottle, cut off the bottom of the bottle. 

7. Practice blowing the bubbles while taking slow, big, deep breaths. Breathe in through your nose and feel your 
belly fill with air, then slowly let it out through your mouth to blow some bubbles. 

 
Where’s the STEM? 
Math/Chemistry: Discuss why bubbles float (PS1.A: Matter can be described and classified by its observable properties). 
 
Kid-Friendly Language 

• Stress exists because it helps keep us safe: the “caveperson” part of our brains developed the “fight or flight” 
response as a survival mechanism that enabled us to react in life-threatening situations. 

• Now, when we experience stressful events (like a big test at school), our brains activate those same 
emergency responses in the “command center” of the brain. It tells: 

o The heart to beat faster (to get blood to muscles, heart, other vital organs) 
o Airways in the lungs to open wider to get more oxygen 
o Extra oxygen to get to the brain, which sharpens sight, hearing, and other senses (alertness) 

• That’s why it’s normal to feel things in your body when you are feeling stressed out, like your heart beating 
faster. It’s all from different messages being sent in the brain. 

• All of this happens so fast, we might not even have time to understand what’s happening – but once we do, 
there are ways we can “hit the brakes” and help our brains and bodies go back to normal. 

• One thing we can do is use the connection between brain and lungs to help slow things down with focused 
breathing. We can “talk to nerves on lungs” with deep breathing/meditation, which sends calming messages to 
the brain. 

• Everyone feels stress differently. Your stomach might hurt, or you might have trouble sleeping. These are all 
normal, but you can always ask your teacher, parent, caregiver or another adult for help. 

• Some other ways we can help with stress are: 
• Yoga or meditation 
• Using a calm down jar 
• Taking a walk 
• Talking to a friend, a sibling, or a loved one 
• Chewing gum or playing with play-dough 
• What else works for you? 

 

Check For Understanding 
• What have you heard about stress or worry? 
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• What are some things that make you feel better when you are stressed? 
• How do you feel after taking slow, deep breaths? 
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Module: Being Me (Genetics, Traits and the Circulatory System) 

 

 

 

 

 

 

What makes you YOU?  The Genetics Unit is all about the things that make us special and the things that make us just 

like everyone else. 

Background: 

What is DNA? 

• DNA or “deoxyribonucleic acid” is a long molecule that contains our unique genetic code. Like a recipe book 
it holds the instructions for making all the proteins in our bodies   

• DNA contains four basic building blocks or ‘bases’: adenine (A), cytosine (C), guanine (G) and thymine (T)  

• The order, or sequence, of these bases form the instructions in the genome 

• DNA is a two-stranded molecule and each strand is composed of long sequences of the four bases, A, C, G 
and T. 

• DNA has a unique ‘double helix’ shape, like a twisted ladder 

• The bases on one strand of the DNA molecule pair together with complementary bases on the opposite 
strand of DNA to form the ‘rungs’ of the DNA ‘ladder’ 

• The bases always pair together in the same way, A with T, C with G. 

• Each base pair is joined together by hydrogen bonds 

• This double helix structure was first discovered by Francis Crick and James Watson with the help of Rosalind 
Franklin and Maurice Wilkins. 

• The human genome is made of 3.2 billion bases of DNA but other organisms have different genome sizes  
This information and more from yourgenome.org 

 

Fingerprints: 

• Fingerprints are unique – no two people have been found to have the same fingerprint. The chance that 
someone has a fingerprint that matches yours is one in 64 billion. 

o Even identical twins who share practically the same DNA have different fingerprints from one 
another. 

• Prints actually appear in more places than just fingertips – toes, palms, and soles of the feet also have ridges. 

• Fingerprints form when we are embryos in the wombs. Researchers actually aren’t 100% sure how they 
formed, but there are a couple hypotheses: 

o Pressure on the fingers from the baby touching and its surroundings create “friction ridges”  
o The layer of skin underneath (basal) the outermost layer (epidermis) grows faster than the 

surrounding layers, buckling and folding in several directions and becoming visible on the skin surface 
o Either way, they’re completely formed by the time a fetus is somewhere between 17 weeks and 6 

months. 

• Since fingerprints are formed during fetal development, scientists think they might be able to provide 
information about the environment we developed in and could even signal health indicators like diabetes 
(learn more here).  

https://www.newscientist.com/article/dn8396-fingerprints-may-illuminate-life-in-the-womb/?ignored=irrelevant
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• Though the folding process sounds random, they overall size and shape of the fingerprints are influenced 

from genetics, though the genes involved in development have not yet been identified. 

• The folds in the skin generally take one of three shapes: arch, whorl, or loop 

• The function of fingerprints is also mostly unknown: most hypotheses involve them increasing sensitivity to 
touch. 

• There is a rare genetic condition called adermatoglyphia that causes people to be born without fingerprints. 
• Fingerprints started being used in crime solving in the 1870’s when a physician realized that the prints don’t 

change during development or after injury. 
• Fingerprinting was used widely in courts, although it was never a perfect system:  
• DNA began to replace fingerprints as the gold standard for identification in the 90’s – early 2000s and is 

much more widely trusted than fingerprinting (although also not perfect!) 

This information and more from Bailey, R. (2019), Davidson, L. (2008), Live Science (2004), Thompson (2019) and 

MedLinePlus. 

Video resources: 

 

The Bloodmobile - They Might Be Giants 

Book resources: 

A Drop of Blood by Paul Showers (Grades K-3) 
The Circulatory Story by Mary K. Corcoran (Grades 2-7) 
  

  

 

“Fingerprinting experts have never agreed on “a way of measuring the rarity of an 

arrangement of friction ridge features in the human population.” How many points of 

similarity should two prints have before the expert analyst declares they’re the same? 

Eight? Ten? Twenty? Depending on what city you were tried in, the standards could 

vary dramatically. And to make matters more complex, when police lift prints from a 

crime scene, they are often incomplete and unclear, giving authorities scant material to 

make a match.” 

     -Thompson (2019) 

Don’t Miss a Beat: All About Blood 

Blood brings oxygen and nutrients to different parts of our body. See how 

else it helps us thrive. 

https://youtu.be/_cD4TcgKaLg 

https://www.thoughtco.com/why-do-we-have-fingerprints-373445
https://hubpages.com/education/All_About_Fingerprints
https://www.livescience.com/30-lasting-impression-fingerprints-created.html
https://www.smithsonianmag.com/science-nature/myth-fingerprints-180971640/
https://medlineplus.gov/genetics/understanding/traits/fingerprints/
https://www.youtube.com/watch?v=Futnu_6NmQo&feature=emb_imp_woyt
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Lesson 1: Blood Breakdown 

 

We all have blood – but what is it really made of? 

You’ve seen the red stuff if you’ve ever gotten a bad paper cut. We need blood to keep our bodies working: it 

brings air and nutrients to all the organs in our bodies – without it, we wouldn’t be able to do anything. Your 

body makes blood with special ingredients: red blood cells, white blood cells, platelets and plasma. Each of 

these ingredients has a certain role in the body. 

In this activity, you will learn about the different parts of blood. 

Objectives:  

• Identify the four different parts of blood and state their roles 
 
Key Vocabulary: 

• Blood, oxygen, nutrients, red blood cell, white blood cell, platelet, plasma, organs 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Deepika Darbari and I’m a hematologist at Children’s National! 
Hematology is the study of blood and blood diseases. Specifically, I take care of 
children who may have diseases affecting their blood.  I examine them to see what 
may be wrong with them and try to find the best possible treatment for them. 
Some of my patients are babies who are born with a genetic condition known as 
sickle cell disease, and help families raise awareness around it (advocacy). I also 
do research to understand what causes pain and how to better treat pain in sickle 
cell disease and work with students who are studying to become doctors.   
 

Materials 

Suggested Alternatives 

Red Pony Beads  

White pom poms  

Glitter Purple small foam beads 

Water Vegetable Oil 

Plastic test tube Clean, empty water bottle 

Funnel Top half of a clean water bottle carefully cut off 

Hot glue Super glue, liquid glue 

Optional: bowls  

 

Activity Preparation 
1. Separate different materials into three bowls for easier access 

Activity Plan 
1. Connect to prior knowledge: 

a. Ask: Have you ever fallen down and gotten a cut? Did you need a band-aid? Why? 
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b. Explain: We all have blood inside us. 

Blood is made of lots of different parts, 

and each part has a different job. Let’s 

find out what those jobs are! 

c. Observe: Look at the veins in your wrist. 

What color does the blood look like? 

(Possible response: blue) Some people 

think that blood without oxygen/air is 

blue, but that’s not true – human blood is 

never blue even though it looks that way – 

it just seems blue because of the way light 

goes through your skin. 

2. Find materials that represent different parts of blood. The materials listed for this activity are what we use, but 

you can use anything with similar shapes, colors and sizes – some people even like to use different kinds of 

candy! We like to use: 

a. Red pony beads (red blood cells) 

b. Small white pom poms (white blood cells) 

c. Glitter (platelets) 

d. Water (plasma) 

Part Representation Job Percentage 

Red Blood Cell Red Pony Beads Carries oxygen 45% 

White Blood Cell White Pom Poms Fights infection <1% 

Platelets Glitter Stops bleeding <1% 

Plasma Water Carries nutrients, hormones 55% 

3. Using a funnel, add the different blood parts to a test tube, empty plastic bottle, or other container. Use the 

chart to help decide how much to add. 

4. Pour enough water in to cover all the materials 

5. Add some glue to the top of the container and stick it on. 

 

Where’s the STEM? 
Math/Chemistry: Learn about part/whole relationships (CCSS.MATH.CONTENT.3.NF.A.1: Understand a fraction 1/b as 
the quantity formed by 1 part when a whole is partitioned into b equal parts; understand a fraction a/b as the quantity 
formed by a parts of size 1/b.). 
 

Kid-Friendly Language 

• Blood flows all throughout our body with the help of our heart. 

• We need blood for a lot of things. Blood helps to bring oxygen to different parts of our body and helps to take 

bad toxins and carbon dioxide out of our body. Blood also helps us fight infections to keep us healthy! 

• Blood is made up of four different parts. 

• The red blood cells help bring oxygen to different parts of the body. To do this, the red blood cells stop by the 

lungs to pick up oxygen using a protein called hemoglobin. Then they travel all throughout the body to carry 

oxygen to your organs. Red blood cells are shaped like round donut-like discs so they can fit through tiny tubes 

in your body called capillaries. 

Investigating different blood cells 
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• The white blood cells help you fight infections when you’re sick. Different white blood cells are made to defend 

against different germs that make you sick. Some white blood cells make antibodies which help to find and 

fight germs. When you’re sick, your body might produce more white blood cells than usual. 

• The platelets help you stop bleeding. When you get a cut, platelets rush to the cut and plug up the leak, or make 

a clot, to repair the damage.  

• Plasma is the “liquid-y" substance in your blood that carries nutrients, hormones and proteins throughout the 

body. 

• The heart pumps blood throughout the body. After blood picks up oxygen in the lungs, it goes through tubes 

called arteries so it can bring oxygen to organs. Then, the blood without oxygen travels through other tubes 

called veins to go back to the heart and start the process over again. 

• We can feel blood pumping on our pulse points (wrist, upper neck, etc.), which are arteries that are close to the 

skin. 

Check For Understanding 

• Why do you think we have blood? 

• How do you think blood gets around the body? 

Extension Activities 

• Make your very own bloodmobile! Try using Legos or recyclable/found materials to build a bloodmobile that 

can deliver oxygenated blood to different parts of the body!  

• Do research on an animal with different colored blood and write a short report discussing this animal’s 

circulatory system. 
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Lesson 2: Print Sprint 

 

What are these lines on our fingers and what are they for? 

All our fingerprints are different! Fingerprints are formed before we are even born and are 

influenced by our genetic code – the special instructions in your body that make you YOU!  

Did you know the study of fingerprints is called “dactylology?” – sounds kind of like a pterodactyl? 

That’s because the dinosaur’s name means “feather finger/toe.” Get ready to dive into a whole 

new “whorld” of learning!  

In this activity, you will categorize your fingerprints and use them for an art project. 

Objectives:  

• Identify the different types of fingerprints  

• Use fingerprints to make an art design  
 
Key Vocabulary:  

• Fingerprints, genetic code 

 

What Do I Do All Day? 

 

Hey there! I am a medical geneticist, a fun job at the intersection 
of research and clinical care. My research involves studying the 
genetic basis of certain diseases to help patients get diagnosed 

and find the best care possible. Medical genetics is a fast-
moving career field because technologic discovery is constantly 

transforming what we know and understand about genetic 
disorders. 

Materials 

Suggested Alternatives 

Baby powder  

Plate Homemade foil dish, paper, paper plate, plastic plate, shallow bowl, shallow 
plastic container, shallow paper container 

White lotion Sunscreen 

Clear tape Packing tape, Scotch tape 

Black cardstock Black construction paper 

Optional: Magnifying glass  

Optional: Protective smock  Old shirt or dress 

Optional: Workspace covering Newspaper, washable tablecloth, tarp 

 

Activity Preparation 
None 
 
Activity Plan 

1. Connect to prior knowledge:  
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a. Ask: Have you ever looked really closely at the ends your fingers? What is on them? What observations 
can you make?  

b. Explain: Those lines are called fingerprints! Everyone has different fingerprints, and they are formed 
when we are still in our mom’s stomachs. Scientists don’t really know why we have fingerprints, but 
there are some hypotheses (guesses).  

c. Ask: Can you think of any reasons humans might have fingerprints? How could we test those theories?  
2. Spread a small amount of baby powder onto a plate, ensuring there is a thin layer at least the size of a quarter.  
3. Cut or tear a piece of tape large enough to cover a fingertip (about 1×1 inches) and lay it on the workspace, 

sticky side up.  
4. Apply a small amount of lotion to one finger – the forefinger may be the easiest to start with, but all our fingers 

have prints to use!  
5. Carefully place the fingertip with lotion onto the baby powder, ensuring there is a thin coating on the surface of 

the finger.  
6. Gently place that finger onto the sticky side of the tape and peel it off.  
7. Flip the tape over and stick it to the black cardstock, gently pressing the fingerprint down.  
8. Carefully peel the tape off, leaving the baby powder design on the cardstock.  
9. Reveal the fingerprint and use a guide to assess what shape your fingerprints are. Try it with all your fingers!  

*Alternatively, use a washable ink pad to make fingerprints on white paper. As with all activities, adult supervision is 
strongly recommended. 
 
Where’s the STEM? 
Biology: Consider how fingerprints are developed and discuss hereditary traits. (3-LS3-2: Use evidence to support the 
explanation that traits can be influenced by the environment.) 
 
Kid-Friendly Language 

1. Fingerprints are the tiny, sometimes swirly lines on the tips of your fingers – did you know they’re on your toes, 
palms, and soles too?  

2. Scientists think that everyone’s fingerprints are different, even for twins – but we actually don’t know for sure 
because it’s never been proven.  

3. Part of our fingerprints comes from genetics – the instructions in our bodies that get passed down from our 
parents. That’s why you and your parents or brothers and sisters might have the same shape of fingerprints (but 
your prints will still be different no matter what!).  

4. Fingerprints form when we are very tiny babies still inside the uterus. Scientists also aren’t 100% sure how they 
are formed, but they think it’s because there’s either lots of pressure in the womb (where the baby grows) or 
because the lower layer of skin grows faster than the top one, making it all bunched up. 

a. You can imagine putting a big shirt on and then a smaller one – it would form lots of folds and bumps 
5. Fingerprints never change throughout a person’s life (although fingerprints can be damaged from trauma like 

burns)  
6. Since we all have unique (“different”) prints, any fingerprints left on items at a crime scene can help police 

officers figure out who was there.  
7. Scientists don’t know exactly why humans develop fingerprints. For a long time, it was hypothesized (guessed, 

theorized, or explained) that fingerprints helped us hold objects better – but studies haven’t found that to be 
true. Now researchers think fingerprints might help protect our fingers or increase sensitivity.  

Check For Understanding 

• What kind of fingerprints do you have? Were you surprised? 

Extension Activities 
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• Use fingerprints to make artwork. We love using Ed Emberley’s fingerprint books for inspiration.  

• There are lots of ways to take fingerprints, outlined here. Test different ways and see which one makes the best 
print.  

• Have groups of children compare their fingerprints. How are they the same and how are they different? Graph 
the numbers of students who have each type of print.  

• Ask parents if they have any finger or footprints taken when students are newborns. Students could even 
remake footprints and compare them to the ones from when they were a baby – showing how fingerprints 
never change.  

• Learn about how crimes are solved! Take a virtual tour of a forensic biology lab here, play some online games 
here, and check out some games in the FBI (Federal Bureau of Investigation) Archives here. 
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Module: From Head to Toe (Bones, Muscles and More!) 

 

 

 

 

 

 

Skeletons are more than just decorations for Halloween – bones and muscles are an important part of our body. 

Understanding how and why to take care of our bones and muscles is an important part of a healthy lifestyle. 

Background: 

Bones 

• Outermost surface “periosteum” – thin, dense membrane that contains nerves and blood vessels 

• Hard outside shell “cortical” bone – responsible for support and structure and releasing calcium to form new 
bone (80% of body) 

• Spongy “cancellous” bone – found at end of long bones and in ribs, it’s more porous and easier to break (still 
strong!); contains red bone marrow (production of red blood cells) 

• Marrow – soft, fatty substance, kind of like jelly, in bone cavities that contains stem cells that produce blood 
cells and fat, cartilage and bone 

• Bones give humans their structure and shape and protect our inside organs. 

• Bones are made up of lots of things, including calcium (which you might have heard about in milk), phosphorus, 
sodium and other minerals, as well as collagen. 

• If you’ve ever seen a skeleton in a museum, it might have looked crumbly, old and weak. But the bones in our 
bodies are strong and almost alive, changing and growing with us. 

• A baby is born with ~300 bones at birth. Eventually they start to fuse together. Adults have 206 bones. Babies 
have a lot of cartilage that eventually grows and is replaced by bones. Cartilage is soft and flexible tissue (not 
bone). 

• Some important bones: 

• The spine: is actually made up of lots of bones (also called vertebrae) – you can feel all 33 of them if you 
reach your hand behind your back. The spine is super important because it helps keep us upright, allows 
us to twist and bend, and protects a big bundle of nerves called the spinal cord, which is super 
important in connecting the brain to the rest of the body. 

• Ribs: feel them in your chest! Most people have 12 ribs on each side. The ribs are important because 
they act like a cage to protect the heart, liver and lungs – organs that are super important for us! 

• Skull: Our skull is made up of a few bones that go around our brain and make up our face. It helps 
protect our brain, but don’t forget that you always need a helmet to protect the skull! 

• One way to take care of bones is to get lots of calcium – calcium helps make the bones harden and become 
strong. Milk, cheese, and yogurt are all great ways. 

• Be active! Exercise helps make our bones strong. 

• Always wear the right protection: we know about helmets, but if you play a sport like soccer, lacrosse, football, 
rugby or ice hockey, make sure you wear the proper equipment. 

Video resources: 

Your Super Skeleton! – SciShow Kids 

https://www.youtube.com/watch?v=vRuh9aBwUdM&feature=emb_imp_woyt
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Spectacular Spines – The Nervous System – Operation Ouch  

Spinal Injury Rehab: Christian’s Story - HNEkidshealth 

Book resources: 

The Skeleton Book: Get to Know Your Pones, Inside Out by Robert Winston 

  

https://www.youtube.com/watch?v=1UW-kcrX1HY
https://www.youtube.com/watch?v=u2c4bxMmN_s
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Lesson 1: Super Skeletons (Q-Tip Skeletons) 

 

Picture the “air dancer” inflatable you might see outside a big store. While the fan is blowing air into 

it, it has some structure to stand up. But what happens if the fan turns off? 

The same thing might happen if we didn’t have bones!  

In this activity, you will learn about orthopedic surgeons and make an art project out of bones! 

 

 

 

What Do I Do All Day? 

 

Hi there! I am an orthopedic surgeon – “ortho” means straight 

(have you ever had to see an orthodontist for braces?). 

Orthopedic surgeons help people who have pain or problems with 

their musculoskeletal systems. Most have a specialty, and mine is 

in the hand, but my coworkers also specialize in feet and sports 

injuries. I help patients develop long-term strategies to address 

their pain and perform surgery when needed. 

  

Materials 

Suggested Alternatives 

Dark colored construction paper (a bigger size 

such as 18 x 24in works great for this) 

 

White paper  

Pencil  

Black marker/crayon  

Q-Tips  

Scissors  

Skull-shape template  

Craft glue  

 

Objectives: 

• Understand the different components of bones 

• Name three bones in the body 

• Discuss the importance of healthy bones 
Key vocabulary: 

• Cartilage, bones, orthopedic  
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Activity Preparation 
1. Cut Q-Tips into different sizes  

 
Activity Plan 

1. Print the outline of a skull for child to cut out, or have child draw a circle and a rectangle and cut out  

2. Using a black marker, have the child add eyes, nose and teeth to the skull. Provide examples if needed. 

3. Place the skull and cotton swabs onto the black paper to lay out the design. Of course, 206 bones will not fit on 

this project, but some of the important bones (like the spine, leg bones, 5 fingers etc.) can be on there! Have an 

adult cut them down as needed. 

4. After the skeleton is laid out, use glue to stick the Q-tips to the paper.  

 

Where’s the STEM? 
Biology: Learn about different types of cells in bones. (LS1.A: Structure and Function: All living things are made up of 
cells, which is the smallest unit that can be said to be alive.) 
 
Kid-Friendly Language 

• Bones give humans their structure and shape and protect 

our inside organs.  

• Bones are made up of lots of things, including calcium 

(which you might have heard about in milk), phosphorus, 

sodium and other minerals, as well as collagen. 

• If you’ve ever seen a skeleton in a museum, it might have 

looked crumbly, old and weak. But the bones in our 

bodies are strong and almost alive, changing and 

growing with us. 

• Make up of bones: 

o Outermost surface “periosteum” – thin, dense 

membrane that contains nerves and blood 

vessels 

o Hard outside shell “cortical” bone – responsible for support 

and structure and releasing calcium to form new bone (80% of 

body) 

o Spongy “cancellous” bone – found at end of long bones and in 

ribs, it’s more porous and easier to break (still strong!); 

contains red bone marrow (production of red blood cells)  

o Marrow – soft, fatty substance, kind of like jelly, in bone 

cavities that contains stem cells that produce blood cells and 

fat, cartilage and bone 

• A baby is born with ~300 bones at birth. Eventually they start to fuse 

together. Adults have 206 bones. Babies have a lot of cartilage that 

eventually grows and is replaced by bones. Cartilage is soft and 

flexible tissue (not bone).  

• Some important bones: 

o The spine: is actually made up of lots of bones (also called 

vertebrae) – you can feel all 33 of them if you reach your hand 

behind your back. The spine is super important because it 

A doctor analyzes an X-Ray 

https://www.hopkinsmedicine.org/health/wellness-and-
prevention/anatomy-of-the-bone 
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helps keep us upright, allows us to twist and bend, and protects a big bundle of nerves called the spinal 

cord, which is super important in connecting the brain to the rest of the body. 

o Ribs: feel them in your chest! Most people have 12 ribs on each side. The ribs are important because 

they act like a cage to protect the heart, liver and lungs – organs that are super important for us! 

o Skull: Our skull is made up of a few bones that go around our brain and make up our face. It helps 

protect our brain, but don’t forget that you always need a helmet to protect the skull! 

• One way to take care of bones is to get lots of calcium – calcium helps make the bones harden and become 

strong. Milk, cheese, and yogurt are all great ways. 

• Be active! Exercise helps make our bones strong. 

• Always wear the right protection: we know about helmets, but if you play a sport like soccer, lacrosse, football, 

rugby or ice hockey, make sure you wear the proper equipment.  

 

Check For Understanding 

• Point to a bone on your body: what are some of the things it helps you with? 

Extension Activities 

• Make a model of a bone: using play-dough or found materials (such as aluminum foil, etc.) create each layer 

of the bone.  
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Lesson 2: Looking “Back” - Spine Time 

 

If you touch your back, what do you feel? The hard bumps that run from the back of your neck to 

your hips are the bones in your spine. Twist, do a back bed, or lean forward. All of those motions 

rely on your spine to be flexible but still give you support. 

In this activity, you will learn about the bones that make up the spine and build a model. 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Nathalia Conover, and I am a physical therapist 
for Sports Medicine at Children’s National. Every day I get to work 
with young athletes such as dancers, gymnasts, soccer, football, 

baseball and basketball players, helping them to get stronger, 
faster, and feel better after an injury. It is also my job to know all 

the muscles and bones in the body (that is 600+ muscles and 200+ 
bones!) and understand how they all work together to help young 
athletes move and get back to the sports and activities they love!   

Materials 

Suggested Alternatives 

Cardboard egg carton  

Foam sheet or construction paper cut into 

quarter-sized circles 

 

Pipe cleaner/chenille stem  

Kid-friendly scissors  

Optional: several pipe cleaners or yarn/string cut 

into 5in pieces 

 

Optional: 2 tin cans/plastic cups, string/yarn, 2 

paper clips 

 

 

Activity Preparation 
1. Cut out quarter-sized circles (about 12 per child) 

Objectives: 

• Make a model of the spine that incorporates different anatomical features 

• Discuss the function and importance of the spine 

• Understand the critical nature of protecting the spine 
Key vocabulary: 

• Spine, vertebrae, physical therapist 
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2. Cut pipe cleaners/yarn if using 
3. If needed, pre-cut egg cups from carton and poke one small hole in the bottom of each 
3. (Optional) Prepare tin can telephone (see below) 

 
Activity Plan 

1. Connect to prior knowledge: 

o Optional: Build a tin can telephone by stringing yarn between two cans or cups (instructions in the link). 

Instruct the students to whisper easy physical actions between the two cups (i.e. student one says raise 

your left hand, hop once, etc.). The other student can send back sensory information (i.e. this blanket 

feels soft, etc.) 

o Explain: Your spinal cord works between your brain and your body just like the string between the cups 

– sending messages from your brain to your limbs about movement, and back about sensory 

information. It’s so important for your body that it has 33 bones protecting it, just like your skull 

protects your brain. 

o Today we’ll build a model of the spine to learn more about how it important it is for your body. 

2. Cut the egg cups from the egg carton and trim away any excess pieces 

3. Begin threading the egg cups and circles alternatively onto the pipe cleaner. Help students who may need to 

pre-cut holes in the pieces. 

4. Repeat until all the cups and circles have been used 

5. Optional: add two strings or additional pipe cleaners to each of the egg cups, representing the nerves that 

connect to the cord and go throughout the body 

6. Hold the spine up to your back and move around to see how it bends and twists to support the body. Try 

cat/cow and other yoga poses! 

7. Discuss the importance of protecting the spinal cord: helmets and seat belts are easy ways to make sure the 

spinal cord doesn’t get injured in an accident. Never dive into unknown waters! 

Examples and instructions: https://www.mombrite.com/egg-carton-spine-model/ 

Where’s the STEM? 
Biology: Explore how the spinal cord is involved in sending sensory information to the brain. (LS1.D: Information 
Processing: Each sense receptor responds to different inputs (electromagnetic, mechanical, chemical), transmitting them as 
signals that travel along nerve cells to the brain. The signals are then processed in the brain, resulting in immediate 
behaviors or memories. 
 
Kid-Friendly Language 

1. Bones give humans their structure and shape and protect our vital organs. 

2. Bones are made up of calcium, phosphorus, sodium and other minerals, as well as collagen 

3. With tendons, ligaments and muscles, bones allow us to move. 

4. The human backbone – also known as the spine – is a series of bones that stretches all the way from the neck to 

the pelvis/hips that provides the main support for your body, allowing you to stand upright, bend and twist 

while protecting the spinal cord 

5. The spine is made up of 33 smaller bones called vertebrae that connect up with joints, kind of like special puzzle 

pieces that still allow them to move 

a. Most vertebrae have a main section, an opening in the middle, and spiny parts called processes 

where muscles and ligaments attach to them 

b. There are three sections of vertebrae: 

i. Cervical (neck) – supports the weight of the head, allows for head nodding and shaking 

https://www.scientificamerican.com/article/talk-through-a-string-telephone-bring-science-home/
https://www.mombrite.com/egg-carton-spine-model/
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ii. Thoracic (mid back) – holds the rib cage 

iii. Lumbar (low back) – holds weight of the body, bigger in size to help absorb weight of lifting 

things/carrying heavy objects 

iv. Sacrum/coccyx – these nine vertebrae are fused together and connect the spine to the hip 

bones and provide attachment for ligaments and muscles of the pelvic floor 

c. Each vertebra is separated and cushioned by an intervertebral disk which keeps them from rubbing 

together 

i. Each disk has two parts: the outer ring (annulus) is fibrous and acts kind of like a spring, 

pulling the vertebral bones together, and the nucleus, an inner gel-filled section that acts 

like a ball bearing, allowing the bones to roll over the gel 

4. The gel contains mostly fluid which gets absorbed 

during the night when you lay down and pushed out 

during the day when you move 

5. The spine protects the spinal cord, one of the most 

important parts of your body. About the thickness of 

the thumb, it runs from the brainstem to your tailbone 

and serves as the information superhighway between 

the brain and body, carrying messages  

1. The brain sends motor messages to the limbs and 

body through the spinal cord allowing for 

movement.  

2. The limbs and body send sensory messages to the 

brain through the spinal cord about what we feel 

and touch.  

3. Sometimes the spinal cord can react without 

sending information to the brain. These special 

pathways, called spinal reflexes, are designed to 

immediately protect our body from harm. 

6. Any damage to the spinal cord can result in a loss of sensory and motor function below the level of injury. 

For example, an injury to the thoracic or lumbar area may cause motor and sensory loss of the legs and 

trunk (called paraplegia). An injury to the cervical (neck) area may cause sensory and motor loss of the arms 

and legs (called tetraplegia, formerly known as quadriplegia). 

7. Thirty-one pairs of spinal nerves branch off the spinal cord. The spinal nerves act as “telephone lines,” 

carrying messages back and forth between your body and spinal cord to control sensation and movement. 

Each spinal nerve has two roots. The ventral (front) root carries motor impulses from the brain and the 

dorsal (back) root carries sensory impulses to the brain. 

This information and more from: Mayfield Brain & Spine 

Check For Understanding 

• Why is it so important to protect the spine? 

• What are some things that your spine helps you do? 
 

A doctor looks at an X-Ray of a spine 

https://mayfieldclinic.com/pe-anatspine.htm
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Lesson 3: High Five: Hand Muscles  
 

Give yourself a thumbs up and notice how your fingers move. Now try crossing your fingers. What 

about a peace sign? What can you notice about the way your fingers bend (and don’t bend?). 

Today you will make a model of a hand and learn about anesthesiology. 

 

 

 

 

 

What Do I Do All Day? 

 

Materials 

Suggested Alternatives 

Cardstock or cardboard (note: must be heavier than 

regular construction paper) 

 

String or yarn (cut into five pieces at approx. 10-15’’)  

Drinking straws cut into: 

• 1” (14 pieces) 

• 3-5” (5 pieces) 

 

Tape  

Scissors   

Writing utensil (pencil, pen, crayon, etc)  

 

Activity Preparation 
1. Cut straws  

 
Activity Plan 

1. Connect to prior knowledge: 

 

Hi! My name is Dr. Elisha Peterson and I am a pediatric anesthesiologist and pain 
medicine physician with an expertise in pediatric chronic pain. I help children who 

have pain and I help care for children who are about to have surgery. 

Objectives: 

• Make a muscular hand model  

• Understand how the body’s musculoskeletal system helps people move 

Key vocabulary: 

• Anesthesia, musculoskeletal  
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• Ask: What’s your favorite hand signal to make? (e.g. thumbs up, fingers crossed, etc.) 

• Explain: Our bodies move because of our musculoskeletal systems. The musculoskeletal system is 
made up of our bones, tendons, ligaments, joints, muscles, and other connective tissue. 

• Explain: If you ever have to get surgery, you will work with an anesthesiologist. Anesthesia is a medial 
treatment that prevents patients from feeling pain during procedures. Anesthesiologists have a really 
important job using math and calculations to give you just the right amount – not too much or too little. 

• Ask: Can you move your hands/musculoskeletal system? 

• Explain: Today, we will be creating a model of a hand and musculoskeletal system that can actually 
move like our hands! 

2. Place your hand on the cardboard/paper and use a writing utensil to trace around your hand. Cut out the tracing 
of your hand. 

3. Select 14 1’’ straws (three for each finger and two for the thumb) and five 3-5’’ straws (for the palm and wrist). 
4. Line up three 1’’ straw segments on each finger. Line up two 1’’ straw segments on the thumb. Place five 3-5’’ 

straw segments along the hand and wrist; they should be in line with the thumb and each finger. Tape the straw 
segments down to secure them to the cut-out hand. 

• Note: Do not cover the ends of the straw segments. 
5. Tape five pieces of 10-15’’ string to the back of the hand, then thread the string through each finger and 

thumb’s straws all the way down to the wrist. Your hand should look like the image below. 
6. Encourage the group to pull the strings. 

a. Can you make the thumb and fingers move at the same time? 
b. Can you isolate the movement of a single finger/thumb? 
c. Can you isolate the movement of a single finger/thumb segment? 
d. Can you make a secret handshake with a partner? 

 
Where’s the STEM? 
Engineering: Explore how the spinal cord is involved in sending sensory information to the brain. (Scientists use models 
(from here on, for the sake of simplicity, we use the term “models” to refer to conceptual models rather than mental models) 
to represent their current understanding of a system (or parts of a system) under study, to aid in the development of 
questions and explanations, and to communicate ideas to others; National Academies of Sciences, Engineering, and 
Medicine. 2012. A Framework for K-12 Science Education: Practices, Crosscutting Concepts, and Core Ideas. Washington, 
DC: The National Academies Press. https://doi.org/10.17226/13165.) 
 
Kid-Friendly Language 

1. Bones give humans their structure and shape and protect our vital organs. 
2. Bones are made up of calcium, phosphorus, sodium and other minerals, as well as collagen 
3. With tendons, ligaments and muscles, bones allow us to move. 
4. The human backbone – also known as the spine – is a series of bones that stretches all the way from the neck to 

the pelvis/hips 
5. The spine is made up of 33 smaller bones called vertebrae that connect up kind of like puzzle pieces, but can 

move around and twist  
1. Vertebrae have a main body, an opening in the middle, and spiny parts called processes where things 

attach to them 
6. The musculoskeletal system is what helps make our bodies move; it is comprised of ligaments, bones, 

muscles, tendons, joints, and other connective tissues. 
7. There are more than 600 muscles in your body. The largest muscle in your body is gluteus maximus – a muscle 

located at the back of your hips (also known as the butt). 
8. Skeletal muscles are attached to the skeleton and facilitate movement. Skeletal muscles can only move in one 

direction, so they work in pairs. Our brains send signals to our muscles to let them know they should move. 
9. To keep your muscles healthy and strong, you must eat a healthy diet with lots of protein as well as exercise.  
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10. Types of Muscle Tissue 
1. Muscles can be striated – striped with muscle units – or smooth.  

1. Striated muscles – also known as skeletal muscles – controls your skeletal movements. 
2. Smooth muscles – also known as non-striated muscles – help with movements in the stomach, 

intestines, and blood vessels. Fun fact: When your hair stands up on your arms, those are your 
smooth muscles at work!  

2. Cardiac muscles are only found within your heart and help your heartbeat. Can you feel your cardiac 
muscles at work? 
 

Check For Understanding 

• Show me another hand symbol: can you point to the muscles that are helping your fingers bend that way? 

Extension Activities 
Try making your hand model sign different letters in ASL! 
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Lesson 4: X-Rays, Fractures and Casts 

 

Breaking a bone is no fun, but luckily, our body has a special process for healing them up – along 

with a doctor’s help of course! A special kind of doctor is a radiologist, who is trained to look at 

different images like X-Rays and understand what is happening inside the body. 

Today, you will help “heal” a stuffed animal who has an injury and learn about how the body 

can restore broken bones. 

 

 

 

 

 

What Do I Do All Day? 

 

Hi! My name is Dr. Jane Kim and I am a Pediatric Radiologist. I am a doctor 
who analyzes and interprets medical images of kids of all ages including 
babies, children and teenagers. Common imaging studies include X-ray, 

Ultrasound, Computed Tomography (CT), and Magnetic Resonance Imaging 
(MRI). With these images, I help other doctors try to figure out why a child 

might not be feeling well. I love my job because it is challenging like trying to 
solve a puzzle, and I get to work with technology which keeps getting better 

every year.  

Materials 

Suggested Alternatives 

Doll (i.e. American Girl Doll) or stuffed animal (an 
old one if possible, as it will be messy, but 
washable is ok) or another participant’s (i.e 
parent’s or sibling’s) fingers 

 

1 foot of plastic wrap, cut into strips  

Strips of newspaper, about ¼ inch wide by 3 or 4 
inches long 

If you have gauze or plaster strips around, they can be added to 
the cast in strips in a similar method as the newspaper 

A bowl or Tupperware with 1pt glue 1pt water 
mixture 

 

A pretend “camera” or really anything that can 
stand in for one, i.e a toilet paper tube or a 
shoebox 

 

Recommended: covering for the workspace (this 
one is a little messy!), extra paper towels 

 

 

Activity Preparation 
1. Cut plastic wrap into strips about 2in wide 

Objectives: 

• Learn about how doctors treat broken bones 

• Understand how the body heals a fracture 
 
Key vocabulary: 

• fracture 
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2. Mix glue and water in container 
3. Prepare workspace 

 
Activity Plan 

1. Connect to prior knowledge: 

• Ask: Have you ever broken a bone? 

• Explain: A broken bone is also called a fracture, when you go to the doctor, you’ll probably have to get 
an X-Ray so the doctor can see where the break is and exactly what it looks like. Then they might put a 
cast on it to make sure the bones line up properly so they can heal! 

• Explain: Today we will be X-Ray technicians and bone doctors to assess and treat a broken bone. 
2. Using a doll, stuffed animal, or parent’s fingers, take an “X-Ray” of the injured area. This can be using a pretend 

camera, a toilet paper roll, really whatever you have that can be a camera. Then you can show pictures of the 
“x-ray” and discuss the breaks. 

3. Next, clean the injury with a damp paper towel 
4. Wrap the injury in a few layers of plastic wrap 
5. Dip strips of newspaper into the bath of water/glue. Pull the strip out and run it between two fingers to get any 

excess of the mixture off. Carefully start laying the strips around the plastic wrap. 
6. Continue this until it has a few layers. The cast will harden overnight and can always be decorated the following 

day (note: not recommended to leave on a person overnight – carefully slide off fingers and let dry. If you are 
worried about it coming off a person or a doll, you can also apply Vaseline prior to the plastic wrap) 

 
Where’s the STEM? 
Math: Explore the physics of fractures and discuss measuring angles. (CCSS.MATH.CONTENT.4.MD.C.5: Recognize 
angles as geometric shapes that are formed wherever two rays share a common endpoint, and understand concepts of 
angle measurement) 
 
Kid-Friendly Language 

1. Bones give humans their structure and shape 
and protect our vital organs. 

2. Bones are made up of calcium, phosphorus, 
sodium and other minerals, as well as collagen 

3. With tendons, ligaments and muscles, bones 
allow us to move. 

4. Bones essential parts: 
1. Outermost surface “periosteum” – thin, 

dense membrane that contains nerves 
and blood vessels 

2. Hard outside shell “cortical” bone – 
responsible for support and structure 
and releasing calcium to form new bone 
(80% of body) 

3. Spongy “cancellous” bone – found at 
end of long bones and in ribs, it’s more porous and easier to break (still strong!); contains red bone 
marrow (production of red blood cells) 

4. Marrow – soft, fatty substance, kind of like jelly, in bone cavities that contains stem cells that produce 
blood cells and fat, cartilage and bone 

5. A baby is born with ~300 bones at birth. Eventually they start to fuse together. 
6. Babies have a lot of cartilage that eventually grows and is replaced by bones. Cartilage is soft and flexible tissue 

(not bone). 

A radiographer investigates an X-Ray 
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7. When a bone breaks, it’s called a fracture. Fractures are more common among kids because the bones are still 
developing. While you might think of a broken bone that has a crack in it, there’s actually a lot of different types 
of fractures: 

1. A greenstick fracture: a break on one side of the bone only 
2. A buckle or torus fracture: an outward bend on one side of the bone without breaking the other side 
3. An avulsion fracture: when a tendon or ligament pulls off of a tiny piece of bone 
4. A growth plate fracture: a break in the area of a child or teen’s growing bone 
5. A stress fracture: a tiny crack in the bone 
6. A comminuted fracture: a bone breaks into more than two pieces 
7. A compression fracture: a collapsing of the bone 

8. Doctors usually can treat fractures by putting on a splint or cast. These stabilize the bones so that they can heal, 
make sure there is no movement, and protect the injured area. 

9. Sometimes a patient may need surgery where the doctor might need to move the injured bones closer to each 
other or add hardware to help out. 

10. Did you know that when a bone breaks, blood comes out of it? The inside of bones – the bone marrow- is what 
makes red blood cells! So when there’s a break, our bodies form a clot around the broken part of the bone to 
protect and it deliver the special healing cellist needs to recover. When all of this is happening, and all those 
extra cells are being called, the area gets swollen – that’s the bone beginning the healing process. 

1. First, the special healing cells make a soft callous. The callous is a soft bridge between the broken parts 
of the bone, and it is the start of the healing process. It takes about one week for this soft callous to fully 
form. Just like the name says, a “soft” callous is not real strong bone. 

2. So, once the soft callous is in place, osteoblasts (which are cells that act like the construction workers of 
the body to build up bone) get to work and start putting calcium and other minerals into the callous, 
which turns it into real hard bone. This is a slow process. It can take three weeks to six months for the 
body to change the soft callous to strong bone. You generally need to wear a cast or splint until this 
new hard bone has replaced the soft callous. 

 
This information and more from Denver Health. 
 

 

An X-Ray showing a broken bone 

 

Check For Understanding 

• What is one thing that happens when you have a fracture? 

https://www.denverhealth.org/blog/2019/09/how-do-broken-bones-heal
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Lesson 5: “Sounds” Like Fun! All About Ears 

 

Take a moment of quiet – what noises can you hear? Do some seem close and some seem far 

away? 

The way we hear different noises is all about how sound waves come into our ears, and the way 

our ears look play an important role in how that all works.  

Today we will explore different ear shapes and discuss how audiologists help people hear better. 

 

 

 

 

What Do I Do All Day? 

 

Hey! My name is Dr. Claire Buxton and I am an audiologist, a 
specialist trained in how hearing works and helping people who 

are having trouble hearing. This can be a tricky job because there 
are lots of different parts of the ear and brain that work together 

to allow us to hear and understand sounds. To become an 
audiologist, I got a Doctor of Audiology, plus I had to get certified. 

It was worth it though, I love helping people hear better! 
 

Materials 

Suggested Alternatives 

Recommended: Plastic containers filled with 
different materials (e.g., coins, markers, dried 
rice) 

 

Recommended: PowerPoint presentation of 
animal ears 

 

Construction paper  

Tape  

Scissors  

Optional: paper cups, Styrofoam pieces, other 
recycled materials 

 

 

Activity Preparation 
1. If using, add a recommended material to a plastic container 
2. Prepare a PowerPoint presentation with various photos of animal ears  

 
Activity Plan 

1. Connect to prior knowledge: 

Objectives: 

• Understand how the ear works to translate sound waves into heard sound 

• Make observations about the different functions of outer ears 

• Create models of ears to demonstrate the properties of sound/hearing 

Key vocabulary: 

• Audiologist, sound waves 

file://///cnmc.org/CRI/PROJECTS/Hepc/Discover%20SCIENCE-SEPA/Girl%20Scout%20Programs/Sounds%20Like%20Fun!%20All%20About%20Ears%20-%20Ppt.pptx
file://///cnmc.org/CRI/PROJECTS/Hepc/Discover%20SCIENCE-SEPA/Girl%20Scout%20Programs/Sounds%20Like%20Fun!%20All%20About%20Ears%20-%20Ppt.pptx
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a. Optional: Without letting the students see what materials are in the containers, shake them and see if 

students can figure out what’s inside by the sound! 

b. Ask: can you think of any animals with unique ears (hint: elephants, rabbits, etc.) 

c. Explain: (Optional: show pictures of different animal ears and note observations). The shape of the ear 

is important, and different shapes are helpful for hearing different sounds. Today we will build some 

ears and see if we can figure out why different animals have different shapes! 

2. Build some ears: using construction paper, tape, scissors and any other materials, build an external ear based on 

an animal’s 

3. Compare and contrast sounds when the ear is placed over your own – what sounds different? How might that 

help certain animals? 

Where’s the STEM? 
Environment: Learn about how different animals have developed different kinds of ears through adaption in response 
to their environments. (3-LS3-2: Use evidence to support the explanation that traits can be influenced by the environment.) 
 
Background Information 
Other lesson plans that may be helpful (PDFs): Let’s Hear it for the Ears, KidsHealth Hearing 

The ear is made up of three different parts: outer ear (visible on the head and ear canal), middle ear (ear drum and 

vibrating bones), and inner ear (connects to brain via auditory nerve). 

Sound is funneled into the ear in the form of waves that make the ear drum move and vibrate the small bones in the 

ear. The vibrations change into nerve signals that get sent to the brain to be processed as sound. 

More information about each part of the ear: 

• Outer ear: collects sound 

o The outer ear is made up of the pinna (outer 

funnel part) and ear canal.  

o The pinna is made of tough cartilage covered 

by skin. Its main job is to gather sounds and 

funnel them to the ear canal, which is the 

pathway that leads to the middle ear. Glands 

in the skin lining the ear canal make earwax, 

which protects the canal by cleaning out dirt 

and helping to prevent infections. 

• Middle ear: turns sound waves into vibrations 

o The middle ear is an air-filled cavity that turns 

sound waves into vibrations and delivers them 

to the inner ear. The middle ear is separated 

from the outer ear by the eardrum, or 

tympanic membrane, a thin piece of tissue stretched tight across the ear canal. Sounds hit the eardrum, 

making it move. 

o This movement leads to vibrations of three very small bones in the middle ear known as the ossicles. 

The ossicles are: 

▪ the malleus ("hammer"), which is attached to the eardrum 

▪ the incus ("anvil"), which is attached to the malleus 

▪ the stapes ("stirrup"), which is attached to the incus 

Image by Lars Chittka; Axel Brockmann [CC BY 2.5] 

via Wikimedia Commons 

file:///C:/Users/jmiller3/Downloads/activity_Let's%20Hear%20it%20For%20the%20Ears.pdf
file:///C:/Users/jmiller3/Downloads/hearing.pdf
https://commons.wikimedia.org/wiki/File:Anatomy_of_the_Human_Ear.svg
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• Fun fact: the stapes is the smallest bone in your body 

• Inner ear: Translates vibrations 
o The vibrations from the middle ear change into nerve signals in the inner ear. These signals travel to 

the brain along the cochlear nerve, also known as the auditory nerve. 
o The semicircular canals look like three tiny connected tubes. It's their job to help you balance. The 

canals are filled with fluid and lined with tiny hairs. When your head moves, the fluid in the canals 
sloshes around, moving the hairs. The hairs send this position information as signals through a special 
nerve to your brain. The brain interprets these signals and sends messages to the muscles that help 
keep you balanced. 

An audiologist helps test, diagnose and treat hearing problems. Sometimes too much wax might make it hard for 
people to hear! Other times, people might need hearing aids, which have little microphones in them, to help amplify 
the sound.  

You may know somebody who is deaf or hard-of-hearing and uses a Cochlear Implant. A CI is used if hearing aids can’t 
help someone hear better. It sends the sound information to a processor that is surgically placed in the brain – avoiding 
the outer and middle ear all together. 

Video resources:  
1. NIH: https://www.youtube.com/watch?v=eQEaiZ2j9oc 

2. KidsHealth: https://www.youtube.com/watch?v=RiVx5Lih_44 

3. Crashcourse: https://www.youtube.com/watch?v=Ie2j7GpC4JU 

 
Animal ears (from Exploratorium): 

• Ears can tell us about an animal’s lifestyle. Some animals (such as dogs, elephants, and whales, for instance) can 
hear frequencies too high or low for us to hear. In some owls, one ear is set slightly higher than the other. This 
allows them to pinpoint the position of prey while in flight, assessing location in an up-and-down plane, in 
addition to left and right. 

• Animals that have very large ears (jackrabbits and foxes, for example), can generally hear very well, or at a great 
distance. Big ears can help animals locate prey, avoid predators, and find others of their kind. 

• Large ears can also provide extra surface area to radiate heat away from the body. In animals that cannot sweat 
as we do, having an expanse of blood vessels close to the skin’s surface allows excess body heat to escape. In 
fact, ear shape is one way you can tell African elephants from Indian elephants: Elephants adapted to live in the 
hot African climate have bigger ears than Indian elephants have. 
 

Where’s the STEM?: 

• When sound travels through the air, it causes particles to vibrate. Those vibrating particles cause your ear 
drums to vibrate, too. 

• Sounds travel in waves. We can measure different parts of waves: 

o Amplitude is the measurement between the highest point (crest) and the lowest point (trough) of the 
wave  

o Wavelength is the length of the wave from one crest to the next  

o Frequency is the number of waves that pass a given point at a given time – this is usually measured in 
Hertz (Hz)  

• Sound intensity or "loudness" is measured in decibels (dBs).  

• High decible sounds can damage your ears 

 

https://kidshealth.org/en/kids/brain.html
https://www.youtube.com/watch?v=eQEaiZ2j9oc
https://www.youtube.com/watch?v=RiVx5Lih_44
https://www.youtube.com/watch?v=Ie2j7GpC4JU
https://www.exploratorium.edu/snacks/designer-ears
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Kid-Friendly Language 
1. The ear is made up of three different parts: outer ear (visible on the head and ear canal), middle ear (ear drum 

and vibrating bones), and inner ear (connects to brain via auditory nerve). 

2. Sound is funneled into the ear in the form of waves that make the ear drum move and vibrate the small bones 

in the ear. The vibrations change into signals that get sent to the brain to be processed as sound. 

 
Check For Understanding 

1. How do the shapes of ears help people (and animals) hear? 

Extension Activities 
1. Build an (ear) drum: using found materials (cup + balloon or plastic wrap, for example) build a simple drum. 

When you tap on it, notice how it vibrates. This is how the ear drum vibrates when sound waves hit it. 
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Module: General Wellness (Staying Safe, Germs, and the Immune System) 

 

 

 

 

 

 

There’s a lot going on in our world right now. Understanding how viruses spread, how the body’s immune system 

works, and what vaccines are can help children and families feel safer in uncertain times. 

Use our lesson plans to start open conversations, encourage curiosity about health and the body, and inspire 

discussions about what it means to feel safe. 

Background: 

Germs and the Immune System 

• Germs are organisms that can cause disease in the body (for example, E. coli)   
• Most of the germs that make us sick are either bacteria or viruses   
• Germs can get into the body through the nose, mouth, breaks in the skin, or eyes  
• Once they are in the body, they can cause disease when they:  

o Produce toxins (small poisons that can 
damage tissues and disable the immune 
system) 

o Increase their number by breeding rapidly 
and stopping the body from working 
properly  

o Attack/damage a certain part of the body   
• The body's immune system helps fight off the 

germs. Different types of white blood cells have dif 
ferent roles in fighting germs:  

o phagocytes destroy the invader organisms  
o lymphocytes help the body remember the 

invaders   
• Most of the time diseases caused by germs will go 

away after a day or so. Sometimes, the disease may 
be more serious and require treatment from medical professionals.   

• Vaccines help introduce the body to different kinds of invader organisms so that the body can recognize them 
in case they ever come back later in life.   

• The easiest way to stay safe from germs is by washing your hands using warm soap and water for at least 20 
seconds 

• Germs are tiny little living things called organisms that can make us sick if they get into our bodies. They are so 
small you need a microscope to see them!  Most of the germs that can make us sick are viruses or bacteria.   

• Your body has lots of built-in ways to fight germs - but sometimes, the germs spread and grow too fast and 
that's when we get colds, coughs, or other sicknesses.   

• Germs can spread in spit, sweat and blood - think coughs, sneezes, even breaths   

A doctor giving a patient a vaccine 
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• The best defense against germs is hand-washing! Warm soap and water can kill those germs that might make 
you sick.  

 
Vaccines  

• Vaccines are used to provide your body with immunity, the ability to resist, to certain diseases. Vaccines have 
increased our lifespan by 30 years and have largely eradicated certain diseases, like smallpox and polio.  

• There are several different types of vaccines:  
o Live-attenuated vaccines (use a weak form of the germ) 
o Inactivated vaccines (use a dead form of the germ) 
o Subunit, recombinant, polysaccharide, and conjugate vaccines (use only pieces of the germ) 
o Toxoid vaccines (use a toxin created by the germ) 
o Messenger RNA vaccines (a new type of vaccine that uses the mRNA of a germ; this is what we are 

using to battle Covid-19) 
• mRNA vaccines, like the vaccines used to combat the Coronavirus, give the cells in our bodies instructions to 

create copies of a protein found in the Coronavirus. Our cells then make copies of this protein and our bodies 
learn how to fight the genetic material, the mRNA, from the vaccine. 

o To ensure mRNA is transferred safely into our bodies, they are placed inside lipid nanoparticles. 
Otherwise known as solid lipid nanoparticles, lipid nanoparticles are spheres that are composed of 
lipids (fats) and are a new form of drug delivery system. In other words, lipid nanoparticles act as 
“bubble wrap” for mRNA in Messenger RNA vaccines. 

• Vaccinations provide protection from 16 different communicable diseases in the United States. 
 
Coronavirus/Covid-19 

• Coronavirus is a word you might have heard lately at school, at home, or on the T.V. The coronavirus is a newly 
discovered virus that doctors are still learning about.  

o Coronavirus is nicknamed “COVID-19,” but that just stands for coronavirus disease 2019.   
• This virus has made a lot of people sick lately, but scientists and doctors think most people will be okay, 

especially kids.   
• Most people who get sick just feel like they have a really bad cold and need to stay home for a while, but some 

people have gotten really sick and need the help of doctors. Doctors and health professionals are working hard 
to help everyone stay healthy!   

• You are probably staying home for a while and won’t be able to go back to school. Doctors and researchers 
think this is the best way to make sure lots of people stay healthy, and the germs don’t get spread to you or 
your friends.  It’s totally normal to be feeling worried or stressed out about the coronavirus. When routines 
(things we do every day) have to change, it makes a lot of people feel worried.   

• Make sure you talk about these feelings with your family – they’re probably feeling the same way. We can do 
research together to be sure we have the most updated true information. 

 

Please visit https://www.cdc.gov/coronavirus for updated information, resources, and tips. Always talk to your doctor for professional medical 

opinions. In some cases, this activity might bring up challenging topics or discussions, or may cause children to feel worried. This lesson should not 

be used as a replacement for professional psychological care. For 24/7 free, confidential nationwide support finding resources to manage stress, 

please call 1-800-662-HELP (4357). 

https://www.cdc.gov/coronavirus


DRAFT 5/31/2022   83 
 

   
© Children’s National Hospital 2022 

Video resources: 

 

Book resources: 

  

Germs: Don’t Make Sick 

Teeny tiny germs are everywhere. While you can’t see them without a 

microscope, they can make you sick if they get inside your body. 

https://youtu.be/VzzxwddKiU8 
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Lesson 1: Body Defenders: Our Immune System and Viruses 

 

You’ve probably heard of a virus, especially over the past few years. They can be scary to think about 

sometimes, but understand what a virus really is, and how our bodies are designed to stay safe, 

might help you feel more secure. 

 

In this activity you will make a model of a virus. 

 

 

 

 

 

 

 

 

What Do I Do All Day? 

 

Hi, my name is Dr. Gabrina Dixon and I am a pediatric hospitalist.  I 

take care of sick children admitted to the hospital.  I also teach 

medical students and new physicians about pediatric medicine. 

Materials 

Suggested Alternatives 

Red, white and 1 other color of Play-Dough DIY play dough  (i.e. https://www.iheartnaptime.net/play-dough-
recipe/) 

Q-Tips Small sticks, etc. 

1 piece red paper  

Scotch tape  

Small pom poms Any small, round object i.e. pony beads 

Scissors  

 

Activity Preparation 
1. Cut Q-tips in half 
2. Roll red paper into a tube and tape to secure 

 
Activity #1 Plan 

1. Ask: How can models help us understand how things work? (i.e. we cannot see the coronavirus because it is too 

small - a model can help us represent different parts and understand what it looks like even though we cannot 

see it) 

2. Make some observations about photos of the virus. 

3. Roll playdough into about a 1-inch ball. This represents the virus core. RNA and DNA live in the virus core. 

Objectives: 

• Make a model of a virus and of white blood cells to demonstrate how the immune system works 

• Learn about how our bodies help keep us safe 
 
Key vocabulary: 

• Virus, host 

https://www.iheartnaptime.net/play-dough-recipe/
https://www.iheartnaptime.net/play-dough-recipe/
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4. If discussing enveloped viruses, roll out a thin, flat piece of playdough and wrap it around the virus core. 

5. Stick the Q-tips into the playdough ball. These represent the proteins, which act as keys. 

Activity #2 Plan (Activity from: Our Time to Learn) 
1. Form red blood cells with red playdough by rolling small balls and 

pressing a small dent in the center  

2. Form some white blood cells by rolling white playdough into spherical 

balls. The white blood cells should be about 3x as big as the red blood 

cells. 

3. Next, dump out a bunch of pompoms - a virus invasion! 

4. Use the white blood cells to "attack" the virus by pressing the pompoms 

into the white blood cells and ensuring they're fully covered. 

5. After all the germs have been conquered, the red blood cells and white blood cells can go into the red tube of 

construction paper to model a blood vessel.  

6. Extension: add the other parts of the blood using leftover playdough! Platelets are really small and help form 

blood clots (help stop bleeding from a cut) and plasma is a liquidy substance that all the parts of the blood swim 

in. 

Where’s the STEM? 
Environment: Explore how germs have adapted to various environments (MS-LS2-1: Analyze and interpret data to 
provide evidence for the effects of resource availability on organisms and populations of organisms in an ecosystem.) 
 
Kid-Friendly Language 

• A virus is a tiny germ, so small you can't see it with your eyes - scientists use microscopes to see them up close. 

• Viruses can make us sick, but they need to live inside something (called a host) to survive. 

• When we get sick from a virus, it has gotten into our cells - the tiny things that make up our bodies. 

• The coronavirus is a new type of virus. "Corona" means "crown" in Latin. We call it that because the virus has 

little spikes that kind of look like a crown. 

• A virus gets into cells with a little spike that kind of acts like a key. Once it is inside of the cells, it makes lots of 

copies of itself (it does this by "tricking" the cells into using the machinery already there to make copies of 

itself), which can break out and get inside other cells. At some point, there are so many copies of the virus in the 

cells that they can't work properly anymore, which is when we start feeling sick. 

• Viruses only have keys for some types of cells: the coronavirus can only get into cells in our lungs, and some 

viruses only can get into our stomach cells. That's why sometimes if animals get sick, humans can't catch it: the 

viruses don't have the right types of "keys" 

• Luckily, our bodies are built to attack viruses. Our immune system is like an army that attacks the virus. Things 

like a fever, headache, and runny nose are actually signs that your immune system is working hard to get all the 

virus out of your cells. 

Immune system explanatory video (for kids): https://www.youtube.com/watch?v=24IYt5Z3eC4 

Extension: 

• There are two types of viruses: enveloped and non-enveloped. The big difference is that enveloped viruses (like 

COVID-19) are more similar to cells, so they can be hard for the immune system to detect and fight. The good 

news is that the envelope also makes a soft target, which means it's easier to kill outside the body. That's why 

washing hands, using hand sanitizer, and disinfecting surfaces is important for keeping us healthy. There's a 

http://www.ourtimetolearn.com/blog/2014/06/01/germ-fight/
https://www.youtube.com/watch?v=24IYt5Z3eC4
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great demo for an extension activity exploring this here: 

https://www.youtube.com/watch?v=Dfy1R7doSEI&feature=emb_logo 

Check For Understanding 

• Retell the steps your body takes when it detects a germ in the system  

https://www.youtube.com/watch?v=Dfy1R7doSEI&feature=emb_logo
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Lesson 2: Germ Swarm 

 

We know germs make us sick – but what are they really? 

Everyone tells you to wash your hands all the time – before you eat, after the bathroom – if 
can feel like you’re washing your hands all day! But why do you have to keep them so clean?  

GERMS! Germs are tiny living creatures that, if they get into your body, can make you sick 
with colds and coughs and even other sicknesses you might have to see a doctor for! 

Keeping your hands clean is the best way to try to make sure those pesky germs can’t get 
into your body. 

In this activity you will make a “germ swarm” to learn more about how germs work. 

I 

Key Vocabulary: 

• B 

What Do I Do All Day? 

 

Hi! I work in Environmental Services (EVS) at the hospital. EVS is a 
super important part of providing the best care for our patients. 

EVS staff are highly trained to clean and disinfect medical 
equipment, patient rooms, and other common areas within 
healthcare facilities. I have to understand the chemistry of 

different products and use ratios to make sure the proper mixture 
is used on different services. I love my job because I know it helps 

keeps our patients safe.  

Materials 

Suggested Alternatives 

Washable colored paint (3-4 colors work great)  

1 bowl for each color  

Water  

White paper (watercolor paper recommended)  

Straws (one PER participant)  

Markers, sharpies, or pens  

Recommended: paintbrush  

Recommended: newspaper, tablecloth, or other workspace covering  

Recommended: smock  

 

Activity Preparation 

Objectives: 

• Identify the two types of germs that make us sick 

• Understand why it is important to wash your hands 
Key Vocabulary: 

• Germ, immune system, bacteria, virus 



DRAFT 5/31/2022   88 
 

   
© Children’s National Hospital 2022 

1. (Optional) Pre-mix each color of paint and water at a 1:3 ratio and pour int different bowls 
2. Prepare workspace 

 
Activity Plan 

1. Connect to prior knowledge: 

• Ask: Have you ever gotten sick before? Why do you think causes us to get sick? 

• Explain: We get sick because of germs. Germs are tiny little living things that, when they get into our 
bodies, can give us coughs and colds. Our bodies are built to fight off germs using our immune system. The 
white blood cells in our blood have a big role in helping to fight the germs. 

• Ask: What do you think we can do to fight germs? (Sample responses: wash hands, eat healthy foods to 
improve immune system, etc.) 

2. In separate bowls, mix about paint and water at about a 1:3 ratio. 
3. Using a paintbrush or straw, drop a dime size amount of the paint/water mixture onto the paper. 
4. With a straw, blow gently on the drop of water until it starts to expand (NOTE: younger children may need to 

practice blowing air through the straw. Be sure they are not sucking air up into the straw) (NOTE: this is a great 
opportunity to explain why it is important each child only uses his/her own straw to prevent the spread of 
germs. You could even label the straws with different colored tape or Sharpies if you are working with multiple 
kids). 

5. Once the paint splotches are dry, use a pen, marker, or Sharpie to add eyes, “arms” and other spots to the 
germs. 

6. Discuss how the art is similar or different to what germs actually look like. 
 
Where’s the STEM? 
Environment: Explore how germs have adapted to various environments (MS-LS2-1: Analyze and interpret data to 
provide evidence for the effects of resource availability on organisms and populations of organisms in an ecosystem.) 
 
Kid-Friendly Language 

• Germs are tiny little living things called organisms that can make us sick if they get into our bodies. They are so 
small you need a microscope to see them! 

• Most of the germs that can make us sick are viruses or bacteria. 
• Your body has lots of built-in ways to fight germs - but sometimes, the germs spread and grow too fast and 

that's when we get colds, coughs, or other sicknesses. 
• Germs can spread in spit, sweat and blood - think coughs, sneezes, even breaths 
• The best defense against germs is handwashing! Warm soap and water can kill those germs that might make 

you sick. 
 
Check For Understanding 

• How do germs affect our bodies? 

Extension Activities 
Sup with Soap? Why should we use soap when we wash our hands? Here’s an easy demonstration to show what 
happens to germs when you add soap. 

2. Fill a small bowl or cup 3/4 of the way with tap water. Sprinkle a layer of pepper (whatever kind you have at 
home will work) onto the top of the water and imagine the pepper flakes are actually small germs. Your child 
can even stick their finger in the bowl and see the pepper germs stick to their finger. 
Either cover another finger with dish soap or add a few drops to the water, watching carefully  

3. Observe what happens to the pepper “germs” when the soap touches them. 
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Healthy Tunes: Hand washing is important for the whole family! Try to think of new songs or tunes to sing while you 
and your family wash your hands. The best way to wash your hands is to use warm soap and water for at least 20 
seconds. Some 20 second examples include singing Happy Birthday twice, humming the ABCs, or singing Twinkle 
Twinkle Little Star! What other hand washing songs can you think up? 
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Lesson 3: Vaccination Station 

 

You’ve probably heard a lot about vaccines and boosters. They help keep us healthy by teaching our 

bodies how to fight off certain diseases.  

But what are vaccines actually made of, and how do they give our bodies those instructions? 

In this activity, you will learn about how vaccines help our bodies stay safe. 

 

 

Materials 

 

What Do I Do All Day? 
 

Materials 

Suggested Alternatives 

Paper plates Paper cut into a large circle 

Pipe cleaners  

Hot glue Liquid glue 

Beads  

Markers Colored pencils, crayons, pencil, etc. 

Paper Clips (4 different colors)  

 

Activity Preparation 
 

Activity Plan 
1. Connect to prior knowledge: 

o Ask: Have you ever wondered why we get shots when we go to the doctor? Why do we do that? 

 

 

Objectives: 

• Understand how vaccines protect our bodies 

• Understand what an mRNA vaccine is 

Key vocabulary: 

• Vaccine 
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o Explain: We get shots to protect our bodies from 
diseases and foreign germs. These shots are called 
vaccines. Scientists have different methods for creating 
different vaccines and have recently created a new 
method to fight Covid-19. This new method, used by 
Moderna and Pfizer, involves putting mRNA, bits of 
genetic information like DNA, into our bodies through a 
shot. Our bodies will then use this information to learn 
how to fight Covid-19. 

o Ask: How do we protect breakable or important items 
like Christmas ornaments or a favorite toy while moving 
or going on a trip? 

o Explain: Just like how we bubble wrap and protect 
special things to ensure they get to their destination 
safely, scientists protect the mRNA by placing it in a 
Lipid Nanoparticle.  

2. Create the Lipid Nanoparticle 
a. Using a marker, colored pencil, or crayon, trace 

along the ridges of the plate leaving a gap in the 
middle.  

3. Glue beads to the outer edge of the plate, connecting to two ridged lines. 
4. Glue beads to the inner edge of the ridged portion of the plate, connecting to two ridged lines. See image 

below for reference.  

5. Create the mRNA 
a. Take a pipe cleaner, a few beads, and a few of the differently colored paper clips. Explain that the paper 

clips are 4 different colors because there are four different proteins that make up mRNA: adenine, 
uracil, guanine, and cytosine. The order of these proteins determines the makeup of the mRNA. 

b. Then, string a bead, a paper clip, and then bead onto the pipe cleaner. Continue alternating between 
bead and paper clip until the pipe cleaner is complete. Finish the mRNA strand with a bead. Be sure to 
secure the initial and final bead onto the pipe cleaner to ensure the paper clips and beads do not fall off. 
Your mRNA should look something like the image below. 

c. Place the mRNA in the middle of the plate. Do not glue into place and demonstrate that the mRNA 
travels from the Lipid Nanoparticle into our bodies and then to our cells in order to replicate the Covid-
19 protein that our bodies need to learn to fight. 

 
Where’s the STEM? 
Coding: Learn about building code and how pieces of code can change and affect the output. 
 
Kid-Friendly Language 

A nurse prepares a vaccine 
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• Vaccines are used to provide your body with immunity, the ability to resist, to certain diseases. Vaccines have 

increased our lifespan by 30 years and have largely eradicated certain diseases, like smallpox and polio.  

• There are several different types of vaccines:      

o Live-attenuated vaccines (use a weak form of the germ) 

o Inactivated vaccines (use a dead form of the germ) 

o Subunit, recombinant, polysaccharide, and conjugate vaccines (use only pieces of the germ) 

o Toxoid vaccines (use a toxin created by the germ) 

o Messenger RNA vaccines (a new type of vaccine that uses the mRNA of a germ; this is what we are 

using to battle Covid-19) 

• mRNA vaccines, like the vaccines used to combat the Coronavirus, give the cells in our bodies instructions to 

create copies of a protein found in the Coronavirus. Our cells then make copies of this protein and our bodies 

learn how to fight the genetic material, the mRNA, from the vaccine. 

• To ensure mRNA is transferred safely into our bodies, they are placed inside lipid nanoparticles. Otherwise 

known as solid lipid nanoparticles, lipid nanoparticles are spheres that are composed of lipids (fats) and are a 

new form of drug delivery system. In other words, lipid nanoparticles act as “bubble wrap” for mRNA in 

Messenger RNA vaccines. 

• Vaccinations provide protection from 16 different communicable diseases in the United States. 

Check For Understanding 

• How do vaccines help keep us safe? 
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Appendix A: Family Letter Template 

(Note: editable .doc available on our website at www.doctorbearscience.com/implementation) 

 

 

 

 

 

Dear Families,  

We're excited to share Discover SCIENCE with Dr. Bear with you and your student!  Dr. Bear is a program developed by 

a team of experts at Children’s National Hospital. 

Dr. Bear is a fun hands-on, minds-on way to learn about health and science and how kids can help take care of 

themselves. This semester children will learn about [insert learning topic/s]. They will also learn about careers in science 

and health and be introduced (virtually) to people who work in health professions. 

Please take a few moments to ask your child about the experiences, their questions, and what they created in our 

program. Ask them what they would like to learn next. Encourage them to ask questions—curiosity is the first step in 

learning. If you share those questions with us, we will reach out to the Dr. Bear team for answers. 

Have fun, and we look forward to hearing from you!  

 

Queridas Familias, 

Estamos entusiasmados de compartir el Discover SCIENCE (Descubre la Ciencia) with Dr. Bear con usted y su 

estudiante! Dr. Bear es un programa desarrollado por un equipo de expertos en Children's National Hospital. 

Dr. Bear es una forma divertida y práctica de aprender sobre la salud y la ciencia y como los niños/niñas pueden ayudar 

a cuidarse a sí mismos. Este semestre los niños/niñas aprenderán [inserta tópicas]. También aprenderán sobre carreras 

en ciencia y salud y serán presentados (virtualmente) a personas que trabajan en profesiones de la salud. 

Tómese unos minutos para preguntarle a su hijo/hija sobre las experiencias, sus preguntas y lo que crearon en nuestro 

programa. Pregúnteles que les gustaría aprender a continuación. Anímelos a hacer preguntas; la curiosidad es el primer 

paso para aprender. Si comparte esas preguntas con nosotros, nos comunicaremos con el equipo del Dr. Bear para 

obtener respuestas.  

Diviértele y esperamos tener noticias suyas.  
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Appendix B: Lung drawing 
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Appendix C: Pinwheel template 

 

 


