
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area  
	Sixth Grade Science                              

	Recommended  Days of Instruction:  8
	(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 Plants

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-2.8 Explain how plants respond to external stimuli (including dormancy and the forms of tropism known as phototropism, gravitropism, hydrotropism, and

thigmotropism).


	SC Science Standards Support Document:

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
Plants in Motion

http://plantsinmotion.bio.indiana.edu/plantmotion/starthere.html
This website uses time-lapse photography to show tropic responses in plants.


	See Module 6-2.8


	From the Science Standards Support Document:

The objective of this indicator is to explain how plants respond to external stimuli; therefore, the primary focus of assessment should be to construct a cause-and-effect model of plants responding to external stimuli through dormancy or tropisms.  

However, appropriate assessments should also require student to identify the responses of plants including dormancy and tropisms; exemplify tropisms in plants; or illustrate the forms of tropism using words, pictures, or diagrams. 




Sixth Grade

Science Module 

6-2.8

Structures, Processes and Responses of Plants
Lesson A


From the South Carolina Support Documents:
Indicator 6-2.8:  Explain how plants respond to external stimuli (including dormancy and the forms of tropism known as phototropism, gravitropism, hydrotropism, and thigmotropism).

Taxonomy level: 
Understand Conceptual Knowledge (2.7-B)
Previous/future knowledge: In 3rd grade (3-2.4), students studied how plants respond to changes in their environments, specifically their response to light. Students in  3rd grade also studied the concept of gravity as a pull on an object. In 4th grade (4-2.4), students studied plant behaviors in response to light, water, touch, and gravity in the environment.

It is essential for students to know that plants respond to changes in their environments. These responses (the reply to the change in the environment, or stimulus) vary depending on the specific environmental stimulus (a change in the environment that causes a response or a reaction).
Under certain conditions, when a mature plant or seed becomes or remains inactive, it is said to be dormant.

· Dormancy is a period of time when the growth or activity of a plant or seed stops due to changes in temperature or amount of water.

· Dormancy allows various species to survive in particular environments.

· It helps to ensure that seeds will germinate when conditions are favorable for survival of the small seedlings.

· For example leaves fall from trees prior to the conditions of winter and the leaf buds do not open again until conditions are favorable in the spring.
Plants respond to changes in the environment by growing or moving their stems, roots, or leaves toward or away from the stimulus. This response, or behavior, is called a tropism. Examples of plant tropisms include:
Phototropism

· The way a plant grows or moves in response to light

Gravitropism

· The way a plant grows or moves in response to gravity; also called geotropism

Hydrotropism

· The way a plant grows or moves in response to water

Thigmotropism

· The way a plant grows or moves in response to touch

It is not essential for students to know other tropisms, negative or positive tropisms, or the internal causes for tropisms.
Assessment Guidelines:

The objective of this indicator is to explain how plants respond to external stimuli; therefore, the primary focus of assessment should be to construct a cause-and-effect model of plants responding to external stimuli through dormancy or tropisms.   However, appropriate assessments should also require students to identify the responses of plants including dormancy and tropisms; exemplify tropisms in plants; or illustrate the forms of tropism using words, pictures, or diagrams.
Teaching Indicator 6-2.8:  Lesson A - Response to External Stimuli
Instructional considerations:
This lesson is an example of how a teacher might address the intent of this indicator. Students may have already worked with thigmotropism in Lesson A of Indicator 6-2.4.  If so, then a review might be enough in this lesson. However, an activity illustrating thigmotropism is included for use with students in this lesson. 
In the investigations in this lesson, students will make predictions concerning how the plants’ behaviors change in the presence of the different factors and then investigate to collect data to support or disprove their predictions.
Preparation for the Lesson:

· Obtain the materials needed for the investigations.

· Soak the rye and corn seeds overnight.

· Since you will need germinated seeds, plan ahead and let seeds soak for several days.

Misconceptions: None noted

Safety Notes: None noted
Lesson time:

8 days + time for observations

Materials Needed: 

· lima bean, pea, corn, and rye seeds (soak overnight)

· Cups with lids

· Fertilizer 

· Potted plants

· Plants in small pots 

· Shoeboxes

· Poster paper

· Scissors

· Tape

· 4 corn seeds per group soaked overnight in water

· Petrie Dishes

· Paper towels

· Markers

· Plant with runners (tendrils) or a Venus Fly Trap Plant

Focus Question:

In what ways do plants respond to external stimuli?

Engage:

1. Ask students to brainstorm ways plants respond to changes in their environment and record their list in their notebooks. 
2. Pair the students for sharing their responses.

3. Compile a list of class responses on the board/chart paper, etc.

4. Ask students to describe changes in trees and other green plants such as flowers during the fall and winter (trees drop leaves, flowers fade, grass browns).

5. Tell them that the response of these plants is one way plants respond to changes in temperature and amount of water.  In many trees, this is a period of dormancy—a period of time when the plant or seed becomes or remains inactive.  Students studied dormancy in the lesson fro indicator 6-2.5.
6. Quick Write:  Students respond to:  In what ways is dormancy important to 
a plant? 

7. Allow time for students to share their responses.

8. If you have talked about thigmotropism in Lesson 6-2.4 then review it here 
and tell students that you will be finding out about other ways that plants 
respond to their environment.
Explore:

1. Remind students that in order for seeds to germinate conditions must be right.

2. Students were introduced to germination in Lesson A of 6.2.5.  This should be a review.

3. Provide student groups with two lima bean seeds (one that was soaked overnight and has begun to sprout and one that has not been soaked). 

4. Ask students to compare the two seeds making illustrations in their notebooks and explain the reasons for the differences in their observations. (one seed has begun to germinate due to moisture and temperature).

5. Ask students to draw and label the parts of the lima bean seed and explain the stages of germination as a review.
6. Tell students that you will be setting up and observing investigations over the next several days to learn other ways plants respond to their environment.
7. Divide students into groups and provide them with materials and directions for setting up investigations for observing and studying hydrotropism, phototropism, gravitropism and thigmotropism (unless you’ve already done this in an earlier lesson). Directions follow.
8. If student groups set up different investigations allow them time to share their set up with their fellow students.
Hydrotropism 
1. Use the remaining germinated seeds to create a hydroponics’ environment. Place water with plant food in a 9-ounce cup. 

2. Place the lid on the cup and bend the straw opening inward. Place the geminated seeds in the straw opening with the newly formed root pointing downward in the water. 

3. Draw and label the hydroponics’ system. Ask students write predictions for what will happen to the seed. How will the plant respond to the water?

4. Observe for several days and record observational data.

Phototropism

1. Place a plant in a sunny area of the room. Ask students to predict changes they will see in the plants over a period of several days. Students observe how the plants grow, move and respond to light recording their observations in their notebooks.  Phototropism is the way plants move in response to light. The plant will bend toward the light. 

2. Provide each group of students with a large shoebox.  Have them cut a circle with a diameter of about 4 cm on the end of the box.  

3.  Ask them to place a small plant in the box away from the hole.  Challenge them to use cardboard or other materials to build a maze inside the box in order to investigate the response of the plant to light.  After making the maze, students should draw a diagram of their maze in their science notebook marking where the plant is placed.  Cover the box and place it near a light source.  Check the plant every two days and draw the location of the plant growth and record observations.
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Gravitropism

1. Divide students into groups of three. Explain how they are going to perform an experiment demonstrating gravitropism, a root’s response to gravity. Have students:
a. Take four corn seeds that have been soaked overnight. Place them flat in the bottom of a petri dish with the seeds’ points facing inward. Arrange the seeds like the quarter positions on a clock, 12, 3, 6, and 9. 

b. Cut a piece of filter paper to fit the petri dish. Place the filter paper into the petri dish, covering the seeds. (Be careful not to disturb the positioning of the seeds.) 

c. Pour 15 milliliters of tap water on the filter paper. Absorb any excess water with cotton balls. 

d. Cover the petri dish, tape it shut. Turn the petri dish over. You should be able to see the seeds in the bottom of the dish, in the same position they were originally placed. 

e. With a grease pencil or marker, write the name of your group on the side of the petri dish. 

f. Tape the petri dish containing seeds to the inside of a cabinet with the seeds facing out. Close the door so that no light is exposed to the seeds for the next few days. The dishes are kept in a dark location so that the only variable being tested is the seeds’ response to gravity. Their response to light is not being tested. Students should find that the roots grow downward, illustrating the effects of geotropism.
g. After students have finished setting up and storing their petri dishes, have  each student write a prediction about how the seeds will grow and illustrate  

using a drawing.

h. Students will observe the seeds daily for 3 days and record the observational data and drawings in their notebooks.  As you observe their observations, make sure they are showing the orientation of the roots for each seed.
i. Ask students to write a paragraph summarizing their results.  Did the root growth correspond with their predictions? What do these results show about how roots grow?
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Thigmotropism

1. Obtain morning glory seeds and plant them in a small pot. The teacher will need to set this up prior to this lesson and far enough ahead that the seeds have germinated and begun to sprout and a plant is visible in the pot.

2. Add a small dowel or stake to the center of the flower pot.  Water and feed the morning glory plant and place it in favorable growing conditions.  

3. Allow time for students to observe the tendrils that are formed by the plant.

4. Have students illustrate what they observe.
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Explain:
1. Use Content Check to check for student understanding.
Content Check (adapted from The Adaptive Schools: A Sourcebook for Developing Collaborative Groups.  Garmston and Wellman.  Christopher-Gordon Publishers. 2009)
2. Process:

a. Prepare and randomly distribute cards numbered from 1-6.

b. Display a chart with the questions/statements below numbered from 1-6.

c. Students respond to the question/statement based on the number on their card.

d. Ask all 1’s, all 2,’s etc to get together and share their responses.

e. Have each group choose a spokesman and share the group’s collective response for the whole class.  

f. Allow time for needed questions and further information.

· What is dormancy?

· How does dormancy help plants survive in response to external stimuli?

· What are the four types of tropisms?

· Name one of the types of tropisms and tell how plants respond to that tropism.

· How does each type of tropism help a plant survive?

· Give an example of a tropism you have actually observed.

 3.  Ask students to construct a cause and effect model showing plants response 
to external stimuli.

	Environmental Stimuli
	Response to stimuli 

	gravity
	Plant roots grow downward


Extend:

1.  Ask students to illustrate each form of tropism using explanations, pictures, or diagrams.

2.  If you are using Experiments with Plants from Science and Technology for Children, you might want to suggest that students may want to investigate one of these responses more closely.

3.  Review variables by having students identify the type of variable (independent or dependent) in each of these investigations.

 
Standard 6-2: Students will demonstrate an understanding of structures, processes, and responses of plants th allowthem to survive and reproduce.





Indicator 6-2.8: Explain how plants respond to external stimuli (including dormancy and the forms of tropism known as phototropism, gravitropism, hydrotropism, and


thigmotropism).





Other indicators addressed:  


6-1.2:  Differentiate between observation and inference during the analysis and interpretation of data. 


6-1.4:  Use a technological design process to plan and produce a solution to a problem or a product (including identifying a problem, designing a solution or a product, implementing the design, and evaluating the solution or the product). 
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