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Sprouting Seeds —
A Seed Has a Coat

Indoor

Description:
Students will plant seeds that are quick starters in a variety of containers – plastic cups, 2 liter bottle on its side, peat cup,
etc. Then, they will study the growth of their seed through the plant development process.

Background:
Learning about the growing process is a basis for science inquiry and data collection. Not only will students learn about the
seed to plant process, they will learn about the unexpected, as seeds don’t always sprout the way that they’re supposed to.
This concept also relates to their health. When people eat healthy, drink plenty of water, are physically active and get the right
amount of sleep, they’re more likely to grow healthy and strong. But sometimes this is not the case because factors such as
disease, sickness or accidents occur. However, if we live healthy, we grow as healthy as we can.

Materials:
• Various planting containers (plastic cups, 2 liter bottle with a slit cut out of its side, peat cups, clear CD gem case,
fingertips of a clear food handling glove, etc.)
• Soil
• Quick start seeds (lettuces, beans, alfalfa, etc.)
• Inside a Seed Sheet
• Sprouting Seeds Daily Growth Chart

Preparation:
1. Determine if this activity will be completed individually or in small groups, and gather the planting containers, soil and
seeds for each student or group.
2. Make copies of the Sprouting Seeds Daily Growth Chart for each student. Students can also make the chart in their
garden journal.

Activity:
1. Ask students what they know about seeds. Ask the students if they know how to plant a seed and what a seed needs to
grow (soil, water, sunlight, nutrients). Make a K-W-L chart or list this on the board with their responses. A K-W-L chart is
divided into three sections:
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• What I Know
• What I Want to Know
• What I Learned
2. Using the Inside a Seed Sheet, explain that seeds have different characteristics (shapes, sizes, hard, soft), but all have the
same things inside them to turn into a plant. The process of growing from a seed to a plant is called germination. Inside
every seed is an embryo (a tiny plant) and endosperm (small leaves that supply the embryo food). The outside of the seed
has a seed coat, which protects the embryo. All seeds need moisture, oxygen and the right temperature to grow. Until
they have these conditions, the seed remains dormant and does nothing. Once the seeds have the right conditions, the
plant inside the seed starts to grow and pushes open the seed coat. Tiny leaves appear and push out of the soil.
3. Allow students to observe the different types of seeds and share some of the information on the seed packets. Younger
students who are non-readers can compare the pictures that are on the seed packets and the teacher can point out and
read some of the content that’s included on seed packets.
4. Demonstrate how to plant a seed. Seeds shouldn’t be buried deeply. The planting depth should be based on the size of
the seed. For example, carrot seeds are planted shallow because they’re small and lima beans are planted a little deeper
because they’re bigger. Information about the planting depth can be found on the seed packets.
5. Allow students to select their seed type and container and plant the seeds. After the seeds have been properly planted,
have students water their seeds and put them in a sunny spot.
6. Then have students make predictions using their Sorting Seeds Daily Growth Chart. This chart can be placed in their
garden journal so that the students can refer back to it as time goes by.
7. Over the next 24 days, have the students write about or draw a picture of their seed/plant each day and continue to fill out
the Sorting Seeds Daily Growth Chart. On the last day, have students review their predictions and discuss the outcomes.
8. Plants can be sent home or planted in the garden or a pot outdoors.

Tying it Together:
1. What did we need to give the seeds so that they would grow into healthy plants?
Water, soil, sunlight, nutrients
2. If our needs or plant needs aren’t met, what will happen?
We won’t be healthy or the best way we can.
3. Did anything unexpected happen with your plant?
4. Which seeds grew the fastest?
5. Which seeds took the longest?
6. Why didn’t all the seeds grow?

Special Care:
Some students who haven’t mastered the art of writing can draw pictures on their Sprouting Seeds Daily Growth Chart. If you
have the technology, take pictures and use it for their data. You can also write what the student wants to say for each entry.
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Digging Deeper:
• As the plants grow, students can sketch and label the parts of the plant at different stages of development (leaves, stem,
roots, etc.).
• Compare different plants, containers and seed parts.
• Experiment with different amounts of light and water to make observations.

National Standards:
CCSS.ELA
• Reading: Informational text: Key ideas and details.
• Writing: Text types and purposes.
• Writing: Research to build and present knowledge.
• Speaking and listening: Presentation of knowledge and ideas.
NGSS
• Interdependent relationships in ecosystems.
• Structure, function and information processing.
• Inheritance and variation of traits.

Lesson Extensions:
Math: Predict how many seeds will germinate (sprout), how long it will take to sprout, measure the growth each day, etc.
Science: Explore parts of the seed, plant parts, germination stages and make comparisons. Gather data on the growth rates
using different containers, amounts of light and quantities of water.
Language Arts: Pretend that you’re a seed. Write a narrative about what happens to you as you grow from a seed to a plant.

Literature Connections:
Water Weed and Wait by Edith Hope and Angela Demos
The Dandelion Seed by Joseph P. Anthony
The Tiny Seed by Eric Carle
Once There Was A Seed by Judith Anderson and Mike Gordon
From Seed To Plant by Gail Gibbons
The Carrot Seed by Ruth Krauss
Seeds by Vijaya Khisty Bodach
A Seed Is Sleepy by Dianna Aston
Seeds Go, Seeds Grow by Mark Weaklan
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Inside a Seed

EMBRYO

FOOD STORE
SEED COAT
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Sprouting Seeds Daily Growth Chart
Seed Predictions
I planted ___________ seeds.
I think my seeds will pop out of the soil on Day___________.
My seeds popped out of the soil on Day___________.
On Day 24, my plant will be ___________ inches tall.
I think my seed will look like this on Day 24.

Day 1

Day 2

Day 3

Day 4

Day 5

Day 6

Day 7

Day 8

Day 9

Day 10

Day 11

Day 12

Day 13

Day 14

Day 15

Day 16

Day 17

Day 18

Day 19

Day 20

Day 21

Day 22

Day 23

Day 24
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Root Study

Indoor

Description:
Root vegetables are an important part of a healthy diet. Students will explore the function of roots by dissecting
a radish. Students will keep a dissection log of their findings in their Garden Journal.

Background:
Roots serve four functions: absorb water, store nutrients, anchor the plant and store food. The three types of
roots are:
• The taproot is the large main root that’s longer and supports other roots.
• The fibrous roots are the stringy roots.
• The root hairs are the tiny structures that go between the soil and absorb water and nutrients.

Materials:
• Above or Below the Ground Sheet
• Variety of root vegetables (carrots, radish, jicama, onion)
• Whole radishes
• Radish cut in half lengthwise
• Paper plate or cutting boards for each small group
• Magnifying glass
• Garden Journals for dissection log
• Ruler
• Anatomy of a Radish Sheet

Preparation:
1. Gather several root vegetables (carrots, radishes, jicama, onion) from the garden or grocery store. Try to
choose root vegetables that have their leaves and obvious root hairs.
2. Determine the number of groups. Gather enough radishes from the garden so each group will have one
whole radish and one radish half. Radishes can be purchased from the store if no radishes are available
from the garden.
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Activity:
1. Review the parts of plants and their functions:
• Roots: Absorb water, store nutrients, anchor the plant in the ground and store food.
• Stems: Transport water and nutrients through the plant like a straw.
• Leaves: Gather sunlight for the plant to make food.
• Flowers: Produces fruit and attracts pollinators.
• Fruit: Contains the seeds.
• Seeds: Grow new plants.
2. Explain to students that the vegetables we eat come from different parts of the plant, including the roots,
and root vegetables grow underground.
3. Explain the three types of roots:
• The taproot is the large main root that’s longer and supports other roots.
• The fibrous roots are the stringy roots.
• The root hairs are the tiny structures that go between the soil and absorb water and nutrients.
4. Play the game Above or Below the Ground. See the directions and answer key on page 61.
5. Show students the different types of root vegetables you’ve gathered from the garden. Ask students to
share any other types of root vegetables they know. Students may say potato, but it’s a tuber (thickened
part of the stem).
6. Explain that they will be studying root vegetables by dissecting a radish and learning about how a root
works. Review the Anatomy of a Radish Sheet with them.
7. Divide the students into groups and pass out the supplies: whole radish, radish cut in half, paper plate and
the magnifying glass.
8. Have students start by sketching their whole radish in their journals. Demonstrate how to use the skin of the
radish to shade in the coloring for the red part and use the leaves to shade in the leaf sketch for green. Have
them also sketch the inside view of the radish that’s cut in half. Have them label their drawings, including
leaves, stem, tap root and root hairs.
9. Have students use the magnifying glasses to take a closer look at the radishes and write their observations
in their Garden Journals. Have students draw a line down the middle of the paper and label one side
“outside” and the other side “inside.” Once finished, have the groups share their findings.

Tying it Together:
1. What are the functions of a root?
Absorb water, store nutrients, anchor the plant and store food.
2. Why do you think the radish is moist inside?
The root pulls in water from the soil.
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3. How did water get inside the root?
Root hairs absorbed the water.
4. How does the water from the roots get to the rest of the plant?
The stem pulls the water from the roots.
5. What if the radish didn’t have a root?
It wouldn’t get water and nutrients and wouldn’t grow properly.
6. What happens if we don’t eat healthy food and water?
Our bodies wouldn’t be healthy.
7. What do water and nutrients do to help plants and animals grow?
Nutrients give plants and animals energy and strength.
Water helps keep plants and animals hydrated and working properly.

Digging Deeper:
Use hydroponics (a jar of water) to grow a root vegetables and study the growth. Regrow root vegetables by using
the tops of carrots, base of celery, top of leeks, etc. Place the tops in a shallow dish of water in a sunny window or
under a grow light and refill with water as needed. Record the growth and gather data on the process. When it has
grown and developed a root system, it can be transplanted into the garden.

National Standards:
NGSS
• Inheritance of variation of traits.
• Structure, function and information processing.
• Matter and energy in organisms and ecosystems.

Lesson Extensions:
Health: Conduct taste tests with root vegetables. Describe the tastes, including similarities and differences. Gather
data about tastings (favorite root vegetable, least favorite, softest, crunchiest, etc.).
Math: Have students measure the weight, volume and length of the radishes and compare with the other groups.
Science: Compare other root vegetables by going through the same procedure as the radish. Then students will
compare a carrot root to roots of grass to see the difference between the taproots of root vegetables and the fibrous
roots of grass.
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Literature Connections:
The Gigantic Turnip by Alelsey Tolstoy
Stone Soup by Robert Moser
Tale of Peter Rabbit by Beatrix Potter
What are Bulbs and Roots? By Molly Aloian
What Do Roots Do? By Kathleen V. Kudlinski and David Schuppert
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Above or Below the Ground?
This activity can be done individually or in a small or whole group.
Whole Group:
Read the list of fruits and vegetables. If the part that’s eaten grows above the ground, students stand up. If the part
that’s eaten grows below the ground, students sit down.
Small group or individual:
A line is drawn down the middle of a piece of paper and labeled “Above the Ground” or “Below the Ground.”
Students make a list of as many fruits and vegetables that they can think of to fit each category. Students share the
lists when they’re finished.
Orange (above)				Turnip (below)
Tomato (above)				Apple (above)
Beet (below)				Cabbage (above)
Carrot (below)				Avocado (above)
Strawberry (above)			

Cabbage (above)

Pear (above)				Horseradish (below)
Potato (below)				Cherry (above)
Cucumber (above)			

Sugar Beet (below)

Cantaloupe (above)			

Date (above)

Peanut (below)				

Green pepper (above)

Pumpkin (above)				Radish (below)
Celery (above)				Banana (above)
Green Bean (above)			

Cauliflower (above)

Onion (below)				Corn (above)
Lettuce (above)				Parsnip (below)
Broccoli (above)				Peach (above)
Squash (above)				Garlic (below)
Brussels Sprout (above)			

Watermelon (above)
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Anatomy of a Radish

LEAVES

STEM

TAPROOT

(the red part)
ROOT
HAIRS
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The History of Herbs and Spices

Indoor/Outdoor

Description:
Students will investigate scents and flavors to identify herbs and spices. They will learn how herbs and spices
have helped cure illnesses throughout history and how herbs and spices are used today to help add flavor to food.

Background:
Using herbs and spices are a great way to add flavor to our food without using salt and other unhealthy ways to
season food. However, throughout history many different cultures used herbs and spices to help prevent and treat
illnesses because many modern day medicines had not been discovered and people only had access to plants.
Knowledge about herbal medicine was passed down from generation to generation by word of mouth, since there
were no written records at that time. Medicine men were a traditional healer among Native Americans, who used
herbs and spices to treat illnesses. Chinese herbal remedies date to more than 5,000 years ago. Apothecaries
were similar to modern day pharmacists. They stored and sold spices and herbs in shops, mixing ingredients to
form remedies to sell to the public. Even today, some people still use herbs and spices to treat illness.

Materials:
• Computers with Internet access

Preparation:
Determine how to group students. This activity can be done individually; however, small groups can brainstorm
and work together to discuss and prescribe the correct herbs or spices for specific historical ailments.

Activity:
1. Head out to the garden to sniff herbs and gather information about the different herbs growing in the garden.
If herbs aren’t available in your garden, you can purchase them at the grocery store (fresh or dried) or get
small plants at a garden center. Students can share what they know about herbs.
2. Explain that people used many herbs and spices throughout history to prevent or treat illnesses and diseases.
Review the information from the Background with the students. Explain that today herbs and spices are used
to season food – a great way to add flavor without using salt.
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3. Review the following list of herbs and spices with the students and have them pick one herb or spice that they
want to research.
• Oregano

• Fennel

• Turmeric

• Cinnamon

• Mint

• Clove

• Basil

• Dill

• Ginger

• Sage

• Black pepper

• Rosemary

• Garlic

• Thyme

• Cayenne

• Parsley

4. Tell students that they’re going to become historic garden doctors and research an herb or spice and how it
was used historically. Have students share their findings with the class.

Tying it Together:
1. How have herbs and spices been used throughout history?
2. What are some herbs and spices in our garden and how can they be used today?

Special Care:
Students can sniff the herbs and match pictures of the herbs with the plants. They can sort the pictures into herbs
that they think smell good and those that don’t.

Digging Deeper:
Students can choose a herb or spice make an oil or vinegar infused herb dressing to take home.

National Standards:
CCSS.ELA: Reading: Informational text: Key ideas and details.
CCSS.ELA: Writing: Text types and purposes.
CCSS.ELA: Writing: Research to build and present knowledge.
NCSS: Time, continuity and change: Knowledge and understanding of the past enable us to analyze the causes
and consequences of events and developments, and to place these in the context of the institutions, values and
beliefs of the periods in which they took place.
NHES: Students will comprehend concepts related to health promotion and disease prevention to enhance health.

Lesson Extensions:
Language Arts: Create posters that highlight a herb or spice and advertise the benefits of including it in their diet.

Literature Connections:
The Yummy Alphabet Book: Herbs, Spices and Other Natural Flavors by Jerry Pallotta
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A Rainbow of Color

Indoor

Description:
Students will learn about the importance of eating a variety of fruits and vegetables and what it means to “eat a
rainbow.” By learning the colors of the rainbow, they will learn the different types of foods found in each color
and the benefits of eating different colored fruits and vegetables.

Background:
It’s important that we eat a variety of fruits and vegetables to support a healthy body. Each color on our plate
gives us important vitamins and nutrients to support our health.

Materials:
• Seven different colored pieces of butcher paper 3-4 feet long
– Red

– Blue

– Orange

– Purple

– Yellow

– White

– Green
• Markers or crayons
• Eating a Rainbow Food Diary (optional)

Preparation:
Determine how to use your space. Hang the seven pieces of butcher paper around the classroom. The paper
can be hung on walls, placed on the floor or on tables. Students will be rotating to the seven pieces paper
during the activity. If space is an issue, this activity could be done outside or in the hallway.

Activity:
1. Gather students in a central location and ask:
• What are rainbows?
• What are the colors of the rainbow?
Red, orange, yellow, green, blue, indigo, violet
• What fruits and vegetables are in each color of the rainbow?
Note: A list can be made on the board or chart.
• What are some fruits and vegetables that are not colors from the rainbow?
Mushrooms, potatoes, white onions, cauliflower, the inside of a banana.
SCHOOL GARDENS LESSON PLANS
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• Do you think it’s important to eat fruits and vegetables that are the colors of the rainbow? Why?
2. Explain that eating a variety of fruits and vegetables that are the colors of the rainbow is important to grow
a healthy body. Fruits and vegetables have different types of vitamins and minerals that help keep our
bodies healthy and working correctly. When you only eat certain types of foods, you may not be getting
important nutrients that your body needs. You should fill half of your plate with fruits and vegetables at
every meal.
3. Tell the students they will be making posters about the colors of food they eat.
4. Divide the class into seven groups, provide markers and let them rotate through the colors of the rainbow.
Each student will draw and label, if they are able, a picture of a fruit or vegetable from each color group.
Give students 3-5 minutes for each color before they rotate to the next.
5. When they’re finished, take a “gallery walk” with the class by moving around the room to see what was
drawn on each color chart. If your students can’t write the names of the produce on the charts, this would
be a good time to take your marker and write the names under each fruit and vegetable.

Tying it Together:
1. What happens to our body when we eat a rainbow?
Eating the different colors gives our bodies different types of vitamins and minerals to help it grow healthy.
2. What would happen if we only ate one color of the rainbow?
We may not get all the nutrients and vitamins that we need.
3. Why do we need to eat foods from each color?
Each color helps our bodies in different ways.

Special Care:
If students need support drawing fruits or vegetables, stickers or stamps could be used while rotating through
the colors so that they could add their input too.

Digging Deeper:
Assign the Eating a Rainbow Food Diary for classwork or homework.

National Standards:
CCSS.ELA: Writing: Research to build and present knowledge.
CCSS.ELA: Speaking and listening: Presentation of knowledge and ideas.
CCSS.MATH: Measurement and data.
NGSS: Interdependent relationships in ecosystems: Animals, plants and their environment.
NHES: Students will demonstrate the ability to use decision-making skills to enhance health.
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Lesson Extensions:
Math: Pictures of fruits and vegetables can be sorted by color.

Literature Connections:
Planting A Rainbow by Lois Ehlert
The Vegetables We Eat by Gail Gibbons
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Eating a Rainbow Food Diary
Draw and color the fruit or vegetable ate during the week.

Breakfast

Sunday

Monday

Tuesday

Wednesday

Thursday

Friday

Saturday
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Dinner
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Plant-Based Protein: A Study 					Indoor
of Seeds, Nuts and Beans
Description:
Using beans, seeds and nuts, students will compare the nutrients found in each, including protein and fiber.

Background:
Seeds, nuts and beans are important sources of protein, fiber and healthy fats. Many people incorporate
these into their diet to reduce their meat consumption. These foods often contain dietary protein and fiber.
Protein helps build and maintain bones, muscles and skin. Fiber helps our bodies digest food properly.

Materials:
• Variety of seeds, nuts and beans
• Nutrition labels from various seeds, nuts and beans
• Seed, Nuts and Beans Comparison Chart

Preparation:
1. Determine if this activity will be completed individually or in small groups and make copies of the Seeds,
Nuts and Beans Comparison Chart for each student or small group.
2. Make copies of the nutrition labels from the seeds, beans and nuts packages so students will have a
variety of labels to use.

Activity:
1. Divide students into groups and pass out the packages of seeds, beans and nuts. Ask:
• What do you know about seeds, beans and nuts?
• What is your favorite type of seed? Bean? Nut?
• How do you eat each?
2. Explain that seeds, beans and nuts contain protein and fiber. These foods often contain dietary protein
and fiber. Protein helps build and maintain bones, muscles and skin. Fiber helps our bodies digest food
properly. Many people eat seeds, bean and nuts in order to eat less meat, but still get the protein their
body needs.
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3. Pass out the Seeds, Nuts and Beans Comparison Chart and tell students they’ll read nutrition labels to help
them sort the foods from highest to lowest based on the grams of protein and fiber per serving.
4. Have students share their results when finished.

Tying it Together:
1. How does protein in food like seeds, nuts and beans help your body?
They contain protein that helps our bodies build and maintain bones, muscles and skin.
2. How does fiber help your body?
Fiber helps our bodies digest food properly.

Special Care:
If you have students with food allergies, use pictures of nuts and not the actual food.

Digging Deeper:
Have students make hummus from chickpeas. They can add different ingredients to a basic hummus and have a
taste test. Students can add additional ingredients for variety (chipotle, jalapeno, black olive, garlic, etc.). You can
find a hummus recipe at heart.org/recipes.

National Standards:
NHES: Students will demonstrate the ability to access valid information and products and services to enhance
health.
NHES: Students will demonstrate the ability to use decision-making skills to enhance health.

Lesson Extensions:
Health: Have students create a healthy trail mix using nuts, seeds and dried fruit.
Math: Compare the nutrition information for seeds, nuts and beans using the mean, median and mode.
Science: Place a variety of seeds (flower and vegetable), nuts in their shell, beans and unshelled sunflower in a
baggie. Give students hand lenses to observe and then decide if they’re seeds, nuts or beans.
Social Studies: Have students choose a seed, nut or bean and research its origins and use by humans over time.
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Seeds, Nuts and Beans Comparison Chart
Using the nutrition labels, sort the foods from highest to lowest based on the grams of protein and
fiber per serving. List the name of the food and the amount that one serving provides.

Protein
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