SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	     Sixth Grade Science                                              

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  6-2

	Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.

	Characteristics of Organisms

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-2.5 Summarize each process in the life cycle of flowering plants (including germination, plant development, fertilization, and seed production).


	SC Science Standards Support Document

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 

http://etv.streamlinesc.org
Biology: The Science of Life: The World of Plants

http://player.discoveryeducation.com/index.cfm?guidAssetId=4D12E164-BFE7-4056-AF93-FD2C0FB33932&blnFromSearch=1&productcode=US
The Life Cycle of a Flowering Plant

Making Eggs

Making Pollen

Pollination and Fertilization

Germination and Growth

The video segments summarize each process in the life cycle of a flowering plant.

Parts of a Flower

http://www.botany.uwc.ac.za/ecotree/flowers/flowerparts.htm#top
This interactive website will allow students to learn the parts of a flower by playing a game. Upon

successful completion, the diagram will be in color.

Wisconsin Fast Plants

http://www.carolina.com/category/living+organisms/wisconsin+fast+plants.do?s_cid=ppc_gl_fast+plants&gclid=CIepxJGby6QCFQo65QodDU0BjA
Ordering information and useful tips.

Life Cycle of a Flowering Plant

http://www.buzzle.com/articles/life-cycle-of-a-flowering-plant.html
Basic Plant Life Cycle

http://www.gardeningknowhow.com/children-in-the-garden/basic-plant-life-cycle-and-the-life-cycle-of-a-flowering-plant.htm
Plants:  http://www.biology4kids.com/files/plants_main.html
This website offers an introduction to plants. Topics include basic structure, xylem-phloem, reproduction, angiosperm and gymnosperm. “Plant Life Cycles” segments , Sunflower Life Cycle and Pollination
Suggested Literature

Sunflower House by Eve Bunting

	See Science Module 6-2.5 

	From the Science  Support Document:

The objective of this indicator is to summarize each of the processes in the life cycle of flowering plants; therefore, the primary focus of assessment should be to generalize the major points about the life cycle of seed plants (including germination, plant development, fertilization, and seed production).  

However, appropriate assessments should also require student to identify the individual stages; illustrate the life cycle stages using words, pictures, or diagrams; or classify by sequencing the stages of the life cycle.




Sixth Grade
Science Module 

6-2.5

Structures, Processes and Responses of Plants
Lesson A

From the South Carolina Support Documents: 

Indicator 6.2.5:  Summarize each process in the life cycle of flowering plants (including germination, plant development, fertilization, and seed production).

Taxonomy level: 
Understand Conceptual Knowledge (2.4-B)
Previous/Future knowledge: In 1st grade (1-2.4), students summarized the life cycle of plants (including germination, growth, and the production of flowers and seeds). In 3rd grade (3-2.1), students illustrated the life cycle of seed plants.

It is essential for students to know that all flowering plants have similar life cycles. These life cycles include distinct stages. These stages include:

Germination

· When seeds are dispersed from the parent plant, they can either lay dormant or they can begin to grow immediately given the right conditions.

· This early stage of seed growth is called germination.

· The roots begin to grow down, while the stem and leaves grow up.

Plant development

· Over time the seed grows into a mature plant with the structures necessary to produce more plants.

Fertilization

· When pollen, which is produced in the stamen of a flower, transfers from stamen to pistil (pollination) and then enters the ovule, which is located in the ovary of a flower, fertilization occurs.

Seed production

· Once the ovule is fertilized it develops into a seed.

· A fruit (fleshy, pod, or shell) then develops to protect the seed.

· Seeds are structures that contain the young plant surrounded by a protective covering.

It is not essential for students to know how reproduction occurs in nonvascular plants, cone bearing plants, or spore-producing plants. Differences in the time to complete a plant’s life cycle, such as annual, biennial, or perennial, are interesting but not essential. Plant meiosis is also not essential.

Assessment Guidelines:

The objective of this indicator is to summarize each of the processes in the life cycle of flowering plants; therefore, the primary focus of assessment should be to generalize the major points about the life cycle of seed plants (including germination, plant development, fertilization, and seed production).  However, appropriate assessments should also require students to identify the individual stages; illustrate the life cycle stages using words, pictures, or diagrams; or classify by sequencing the stages of the life cycle.

Teaching Indicator 6-2.5: Lesson A - Life Cycle of a Flowering Plant
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. Science and Technology kit, Experiments with Plants, provides an opportunity for conceptual development of the concepts within the standard.   If this is not available and you are able, obtain Wisconsin Fast Plants to teach this indicator.  These allow students to see the life cycle in a few weeks.  Seed kits for these are available from Carolina Biological Co.  As these plants grow, student observations allow them to identify the various stages that occur during reproduction of flowering plants.  Lesson time listed is 8 weeks.  If growing plants for student observation, this time will be needed.  Other lessons and/or activities may occur as they observe the plants from day to day. The concepts of dormancy and germination introduced in this lesson will be referred to in Lesson A & B of 6-2.8.
Preparation for Lesson:

Obtain Wisconsin Fast Plants or seeds of other flowering plants to allow students to observe the actual life cycle of a plant.

Misconceptions:  None noted
Safety Note:  Students should follow all classroom safety procedures.

Lesson time:

8 weeks

Materials Needed:

· SC Streamline Video

· Wisconsin Fast Plants (Carolina Biological)  or plants at other stages of their life cycle
· Sunflower House by Eve Bunting

· Planters- small cups with holes drilled in the bottom

· Potting soil

· labels

Focus Question:

What are the processes in the life cycle of flowering plants?

Engage:

1. Ask students to open their notebooks to a clean page and label it:  “The Life Cycle of a Flowering Plant.”  

2. Show them a flowering plant (from Lesson B or C in Indicator 6-2.4) or a picture/photo of a real flowering plant such as a sunflower.

3. Tell them that in this lesson you’re going to be investigating further the life cycle of a flowering plant.

4. Ask them to talk to their elbow partner about the term life cycle and what they remember about that term?  Ask them to give examples of life cycles they might know.  

5. Have them use the notebook page they labeled and “draw, label and briefly describe each of the stages of a flowering plant’s life cycle.”  

6. While students complete their drawings, rotate among them and ask clarifying and probing questions.  Provide feedback when needed.

7. Allow time for students to pair and share their drawings.

8. Allow class time for questions.  Scribe these for reference as you continue to investigate the life cycle of flowering plants. 
Explore:
1. Prepare cooperative groups to plant seeds for observations of the life cycle of plant. (Note:  If you are using plants other than Wisconsin Fast Plants, time for growth and development might vary.)
2. Gather all materials for each cooperative group from the materials table planters, potting soil, labels, Wisconsin Fast Plants and labels. 

3. Ask the students what things do seeds need to germinate? 

4. Explain to students that they are going to prepare an environment for seeds to germinate. Prepare additional planters for tropism experiments. When seeds are dispersed from the parent plant, they can either lay dormant or they can begin to grow immediately given the right conditions. The seeds in the package are dormant because they are not in the right condition to germinate.
5. Fill the planters halfway with potting soil.

6. Press the soil down gently with your fingers.

7. Put drops of water in the soil to moisten the soil.

8. Place 3-4 seeds in the soil and cover with a small amount of soil to cover the seeds. 

9. Add more water until small droplets fall from the hole in the bottom of the planter.

10. Student will write group name and date on a sticky note and attach to the planter.

11. Design a group record-planning sheet to record watering dates & qualitative and quantitative observations. 
12.  Have student groups record qualitative and quantitative observations each time they water the plant. 
13. Students should observe the seeds, when the first evidence of cotyledons appears, discuss germination. Discuss what seeds need to grow? What is the earliest stage of plant growth? Germination-When seeds are dispersed from the parent plant, they can either lay dormant or they can begin to grow immediately given the right conditions. This early stage of seed growth is called germination. The roots begin to grow down, while the stem and leaves grow up.
14. Have the students observe the plant growth and record qualitative and quantitative data in notebooks. Observe for approximately two weeks and the flower buds (with Wisconsin Fast Plants) should appear. Pollinate the flowers using a cotton ball on a stick. Simulate a bee moving from one plant to another. 
15. Discuss fertilization with the students. Fertilization- When pollen, which is produced in the stamen of a flower, transfers from stamen to pistil (pollination) and then enters the ovule, which is located in the ovary of a flower, fertilization occurs.  

16.  Remove one of the plants and observe the leaves, tap roots, root hairs, and flower. Record qualitative and quantitative observations.

17.  Observe the seedpods appearing on the plants and record qualitative and quantitative data in notebooks. Discuss seed production with the students. Seed production-Once the ovule is fertilized it develops into a seed. A fruit (fleshy, pod, or shell) then develops to protect the seed. Seeds are structures that contain the young plant surrounded by a protective covering. 

18. After seedpods discontinue supplying plants with one of the basic needs. Observing the plant dying. Remove the dry seeds pods and discuss how the life cycle can start over again.
Explain:
1. Have groups return to their original drawings and make any changes/additions that indicate their new learning.

2. Use the notes from the Support Document and make a set of cards for each group.
3. On four cards, write the stages (germination, plant development, fertilization, and seed production), on the other cards type/write characteristics of the different stages (first stage in seed growth, roots begin to grow down, pollen is produced in the flower, etc.)

4. Provide each group with a set of the cards and have them sort them based on the stage they think they best describe.  

5. Have student groups exchange places.  When the group is settled in their new place, ask them to examine the arrangement from the other group and record/note any questions/concerns they may have.

6. Groups return to their original places and note and respond to questions/concerns posed.

7. Ask students to respond to the following.  Share responses as a class.

· What is happening when a plant is dormant?

· What conditions are favorable for seeds to germinate?

· Describe the process of seed germination.

· What happens when pollination is successful?

· What are structural components of a flower?

· What are the male and female reproductive parts of a flower?
· Explain the process of fertilization?
8. Assess student understanding of a plants life cycle by providing them with pictures of a plant at the various stages and having them sequence them correctly or give them the 4 stages (germination, plant development, fertilization and seed production) and have them illustrate the stage(s).

9. Suggested Streamline Video: Biology: The Science of Life: The World of Plants

The Life Cycle of a Flowering Plant

Making Eggs

Making Pollen

Pollination and Fertilization

Germination and Growth

The video segments summarize each process in the life cycle of a flowering plant.  ETV Streamline SC 8:54 to 13:57

Use interactive notebooking with students as they view the video. See Indicator 6.2.3 Lesson A

Extend:
1. Students can use the seeds to begin the life cycle again or plant other seeds, observe and note any changes in rate of development, etc
2. Provide students with various colors of construction paper, tape, and straws and allow time for them to construct a model flower. Once constructed, they should sketch it in their notebooks and label each of the parts.  Then explain to someone else the purpose of each part. A sample page of some of the parts of a flower is included.
3. Plants:  http://www.biology4kids.com/files/plants_main.html
This website offers an introduction to plants. Topics include basic structure, xylem-phloem, reproduction, angiosperm and gymnosperm. “Plant Life Cycles” segments , Sunflower Life Cycle and Pollination
4.  Read Sunflower House by Eve Bunting.
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Life Cycle of a Flowering Plant
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Print the page, then cut the cards out. The student then puts the cards in order.




Pollination
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Standard 6-2: Students will demonstrate an understanding of structures, processes, and responses of plants that allow them to survive and reproduce.





Indicator6-2.5: Summarize each process in the life cycle of flowering plants (including germination, plant development, fertilization, and seed production).
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