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Seeds, Inside and Out

Lesson Plan

Summary:  Seeds, Inside and Out is a controlled investigation that asks the question “What is inside a seed?”  Students will complete an anticipation guide to begin to think about the purpose and components of seeds, use a dichotomous key to sort seeds and examine the seed coat of various seeds, hypothesize what the interior of a seed looks like, dissect a pinto bean to examine the parts of a seed, and draw a diagram of a seed.  The follow-up activities include planting seeds to explore the germination process.

Related Topics:  plants, plant structures, germination, pollination, 

fertilization, life cycles

Ohio Academic Standards Alignment:  Fourth Grade Life Sciences

1. Compare the life cycles of different plants including germination, maturity, reproduction, and death.

2. Relate plant structures to their specific functions (e.g., growth, survival and reproduction).

3. Classify common plants according to their characteristics (e.g., tree leaves, flowers, seeds, roots and stems).

Background Information:  

1. There are two kinds of seed-bearing plants:  the flowering plants are called “angiosperms”, and the non-flowering plants are called “gymnosperms”.  Most seed plants are the flowering kind.  There are over 250,000 species of flowering plants, and only about 600 non-flowering plants.  Beans are angiosperm seeds.

2. A seed is a tiny life-support package.  All seeds have three parts:  a tough covering, a “baby” plant, and a food supply.  

3. The outer covering of the seed is called the seed coat.  The seed coat helps protect the inside of the seed from insects, disease, and damage.  Sometimes the seed coat is smooth and paper-thin like that of a pinto bean.  A coconut’s seed coat, however, is rough, thick, and hard.  A seed cannot develop into a plant until the seed coat is broken.

4. The embryo is the tiny plant inside the seed.  The embryo is the source of the root, stem and leaf structures.  

5. Surrounding the embryo is the food supply.  The food supply is the seed’s only source of nourishment as it pushes up through the soil and grows into a young plant.   When the food supply is gone, a green plant begins to manufacture its own food through photosynthesis.  The food supply for a bean is used up in about two weeks.  

6. Once a seed reaches its sprouting spot, it begins to grow with water and the right temperature.  Water causes the seed to expand.  

7. Germination is the process through which the embryo inside the seed begins to grow.  As the seed germinates, it develops roots, a stem, and then leaves.  If a seed is not allowed to germinate within a certain length of time, the embryo inside the seed dies.  Each kind of species of seed has a different amount of time that it can survive before it uses up all of its stored food.  The food supply is very important to the seed as it germinates.  A bean seed without its food supply grows poorly, if at all.  A seed with half of its food supply grows better, but a seed with both halves does the best of all.  Some species of seeds need to sprout within two weeks while others can wait as long as two thousand years.  Seeds germinate at different rates depending on how much food they have stored. 

Teacher Preparation:

1. From a bag of 15-bean soup dried beans, prepare a 15-bean set of mixed beans for each team.

2. Copy the bean dichotomous key.  

3. Soak pinto beans in water for twenty-four hours.  Soak enough beans that there are extras in case some of the beans break.  

4. Copy the anticipation guide for each student.

5. Copy the lab sheet for each student.

6. Copy the family page for each student.

7. Provide a hands lens, a ruler, and a piece of light colored construction paper for each team.

8. Prepare a transparency of a diagram of the inside of a seed.

9. Collect literature resources:

The Tiny Seed by Eric Carle  ISBN#0-8870-8015-4 

From Seed to Plant by Gail Gibbons  ISBN#0-8234-0872-8 

Day One:  Seed Observation  (45 minutes)

1. Give the students a copy of the seed anticipation guide and have the students complete it independently.  Discuss the answers, and tally the results, but do not give the students the correct answers yet.  

2. Group students into teams of two.

3. Distribute one copy of the seed dichotomous key to each team.

4. Distribute to each team a set of beans.

5. Have the students identify the beans by using the dichotomous key.

6. Have the students glue their beans to a sheet of construction paper and label each bean by name.

7. Discuss the sorting as a whole group.

8. Read The Tiny Seed by Eric Carle to the students.

Day Two:  Seed Dissection  (45 minutes)

1. Distribute a dry pinto bean to each student.  Have the students examine it using a hand lens.  Have the students record their observations on the seed observation section of the lab sheet.  Have the students discuss their observations with their partner.  Ask the students to share some of their observations.  Note if the students are making inferences instead of observations.  

2. Distribute a pinto bean that has been soaked in water for twenty-four hours.  Have the students record their observations on the lab sheet.

3. Have the students complete the seed dissection sheet.  

4. Discuss the seed dissection questions.

5. Distribute the seed diagram sheet. 

6. Using the overhead transparency, display the seed diagram sheet.  Discuss and label the seed parts and their functions.  Provide background information as necessary.

Day Three:  Seed Summary  (30 minutes)

1. Read From Seed to Plant by Gail Gibbons to the students.

2. Display the seed anticipation guide on the overhead and have the students refer to their guides.  Discuss each statement and provide background information as necessary.  Have the students circle the correct answer in colored pencil.  

3. Summarize key information.

Day Four:  Seed Review  (30 Minutes)

1. Visit http://www.mrsjones.org/themes/plants.html#activ with the whole group, and sing the seed song.  Also, explore the plant puzzle, the dandelion seed photographs, and the other seed activities.  Post the web address for the students to use independently.   

2. Have students complete the proficiency assessment independently.

3. Distribute the family page for students to complete at home.

Name ______________________________

Date ________________

Seed Anticipation Guide

T
F 
1.  All plants produce seeds.










T
F
2.  Seeds have three parts.

T
F
3.  The outside covering is called the seed coat.

T
F
4.  The seed coat cannot protect the seed from disease.

T
F
5.  The baby plant is called the seedling.

T 
F
6.  Seeds need sunlight and water to grow.

T 
F
7.  Water causes a seed to expand. 

T 
F
8.  Germination is when the embryo starts to grow inside the seed.

T
F
9.  If a seed does not have a food supply it will die.

T
F
10.  Some seeds can wait two thousand years before they begin 

       to grow.

Name ______________________________

Date _________

Bean Identification Dichotomous Key

Directions:  Sort your beans according to the kind.  Use the bean key to find the name of each bean based on you observations.  When you identify a bean, glue it to your construction paper and label it.  

1. A.  Is your bean round?  If yes, go to 2. 

B.  Is your bean bean-shaped?  If yes, go to 4.

2. A.  Does your bean have a flat side and a round side?  If yes, go to 3.

B.  Does your bean have two flat sides?  If yes, it is a lentil.

      3.   A.  Is your bean green?  If yes, it is a green pea.

  
B.  Is your bean yellow?  If yes, it is a yellow pea.


      4.   A.  Is your bean one color?  If yes, go to 5.

B.  Is your bean more than one color?  If yes, go to 11.

      5.   A.  Does your bean have flat sides?  If yes, go to 6.


B.  Does your bean have rounded sides?  If yes, go to 7.

      6.   A.  Is your bean longer than 20mm?  If yes, it is a lima bean.

B.  Is your bean shorter than 20mm?  If yes, it is a small lima bean.

7. A.  Is your bean shorter than 11 mm?  If yes, go to 8.

B.  Is your bean longer than 11 mm?  If yes, go to 9.

8. A.  Is your bean white?  If yes, it is a small northern bean.

B.  Is your bean black?  If yes, it is a black bean.

      9.   A.  Is your bean shorter than 16mm?  If yes, go to 10.


B.  Is your bean longer than 16mm?  If yes, it is a kidney bean.

    10.   A.  Is your bean white?  If yes, it is a large northern bean.


B.  Is your bean dark red?  If yes, it is a red bean.


C.  Is your bean pinkish tan?  If yes, it is a pink bean.

    11.   A.  Does your bean have stripes and spots?  If yes, go to 12.

B.  Does your bean have one black circle?  If yes, it is a black-eyed pea.

    12.   A.  Is your bean tan and brown?  If yes, it is a pinto bean.


B.  Is your bean tan and dark red?  If yes, it is a cranberry bean.
Name _____________________________ 

Date _________

Seed Dissection Lab Sheet

Purpose:  

To dissect a seed, identify the parts, and learn the function of each part.

Vocabulary Words:


seed coat:  the protective covering that surrounds the seed


food supply:  the material that feeds the baby plant


embryo:  the baby plant

Question:  What is inside a seed?  Write a hypothesis.

_________________________________________________


_________________________________________________


_________________________________________________

Part One:  Dry Seed Observation

1. Look carefully at the pinto bean.  Examine it with a hands lens.

2.  Describe what you see.  _____________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

3.  Draw the pinto bean.

Part Two:  Soaked Seed Observation

1. Use a hand lens to examine the soaked pinto bean.  Compare the soaked bean to the dry bean.  What differences do you see?

________________________________________________________________

________________________________________________________________

2. Carefully remove the outside covering of the soaked bean.  Gently pull apart the two halves of the seed.  Examine each half with a hands lens.    

What do you inside the seed?  _______________________________________

________________________________________________________________

3. Draw what you see inside the bean.

4. Share your observations with your lab partner.  Discuss the vocabulary words seed coat, food supply, and embryo with your partner.  Can you find these parts of your bean?  Label these parts on your drawings. 

5. Where does the seed store its food?  ________________________________

6. Was your hypothesis accurate?  What can you conclude about the inside of a seed? 

________________________________________________________________

________________________________________________________________

Name ____________________________

Date _________

Seeds

Proficiency Assessment
1. What is a seed?

___________________________________________________________

___________________________________________________________

2. Draw the outside and inside of a seed and label the seed coat, food supply, and embryo. 

3. What is the function of each of the seed parts?

a. the seed coat - ____________________________________________

b. the food supply - __________________________________________

c. the embryo - _____________________________________________

4. What conditions need to be present for a seed to sprout?

a. water and sunlight

b. water and warm temperature

c. dirt and water

d. sunlight and dirt

5. What is the most interesting fact that you learned during this inquiry? 

________________________________________________________________

________________________________________________________________

Name ______________________________

Date _________ 

Seeds

Family Page
Question:  What is inside a seed?  

What’s Happening in Class?

We are working in teams to observe and dissect pinto bean seeds.  Classroom activities related to this investigation focus on the plant processes including pollination, fertilization, and germination.  

Vocabulary Words


seed coat:  the protective covering that surrounds the seed


food supply:  the material that feeds the baby plant


embryo:  the baby plant

What Can We Do at Home?

1. Discuss the vocabulary words.

2. Observe and draw one of the lima beans.

3. Soak the lima beans in water overnight.

4. The next day, observe and draw one of the soaked lima beans.

5. Gently open one of the lima beans, and discuss what you see.

6. Label the diagram of the bean seed using the terms:  seed coat, food supply, and embryo.

7. What did you learn? 

___________________________________________________________

___________________________________________________________

     ___________________________________________________________

8. Bring this paper back to school tomorrow.  

Optional Activity:  If you can get your lima beans to grow, bring them back to school to share with the rest of the class.  

How to Plant a Seed

Materials:  soaked beans

        a small pot



        potting soil



        water



        sunlight



        notebook

1. Fill your pot ¾ of the way with soil.

2. Place your seeds in the soil.

3. Water the plant just enough to make the sl moist.

4. Place your plant near a window that gets a lot of sunlight.

5. Watch your plant grow.  As the weeks pass, measure your plant.  Note the date, and write the measurements in you plant notebook.  Keep notes about how much your plant grows and the ways that it changes.  

6. Keep your plant moist.  Do not give it too much water.  Water your plant every other day.  
  

