
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL GUIDE

	Content Area:  
	Fourth Grade Science

	Recommended  Days of Instruction: 3 days, then ongoing once a week for several weeks
	

(one day equals 45 min)

	Standard(s) addressed:  4-2

	Students will demonstrate an understanding of the characteristics and patterns of behavior that allow organisms to survive in their own distinct environments. (Life Science)

	Organisms and their Environment

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-2.6: 

Explain how organisms cause changes in their environment.


	SC Science Standards Support Guide Resource List

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

http://etv.streamlinesc.org
Enviro-Tacklebox: Module 05: Processes and Cycles in the Environment: Behind the Numbers

http://player.discoveryeducation.com/index.cfm?guidAssetId=05102A91-019C-4F1B-B71F-E54D767E6B8A&blnFromSearch=1&productcode=US
"Behind the Numbers" links population fluctuations to changes in various abiotic and biotic factors.
The Adventures of Herman the Earthworm

http://urbanext.illinois.edu/worms/
An interactive website for students that illustrates the life cycle and role of earthworms in the environment. This site is accessed within the lesson as a source for reference and research.
The Nature Conservancy

http://www.nature.org/rainforests/explore/video.html
Students are able to click on videos of different rainforests and learn how deforestation is impacting the environment.
National Geographic

http://www.nationalgeographic.com/xpeditions/lessons/16/g35/freshwater35.html
Students learn about freshwater wetlands and create a board game to teach other students about wetlands.


	See Science Module 4-2.6


	From the South Carolina Science Support Documents:

The objective of this indicator is to explain how organisms cause changes in their environments; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that an environment is affected by organisms. However, appropriate assessments should also require students to exemplify ways that behaviors affect environments; or compare harmful and helpful ways organisms impact the environment.


Fourth Grade

Science Module 

4-2.6

Organisms and Their Environment

Lesson A


From the South Carolina Science Support Documents:

Indicator 4.2.6: Explain how organisms cause changes in their environment.
Taxonomy level:  2.7-B Understand Conceptual Knowledge 

Previous/Future knowledge: Students have previously studied the ways environments influence plants (1-2.5, 1-2.6) and animals (2-2.6), but this is the first time that students explain how the organism causes changes to its environment. In 7th grade (7-4.3), students will explain the interaction among changes in the environment due to natural hazards, changes in populations, and limiting factors.

It is essential for students to know that all organisms cause changes in the environment where they live. Some of these changes are harmful to the organism or other organisms, while other changes are helpful to the organism or other organisms.

· Humans depend on their environments. Humans change environments in ways that can be either harmful or helpful for themselves and other organisms. Some examples of human behaviors that change environments may be:

· polluting the air, but working to cut down emissions from cars and factories;

· dumping toxic substances into waterways, but cleaning the water before factories put it back into the rivers, or creating river “greenways” where people and animals can enjoy the natural river surroundings.

· cutting down trees to use the logs for building homes, but replacing the cut trees by planting new trees.

· Other organisms also impact the environments. Some of these changes can be harmful and some can be helpful. Some examples of how other organisms can change the environment may be:

· herd animals might overgraze land leading to erosion, but they can also fertilize the fields on which they graze and new plants can grow;

· beavers build dams which block the flow of water; but create pond environments in which new plants and animals can survive;

· kudzu, a plant that was introduced from another environment, has overgrown many other plants and trees in their environment; but it can be used for food or other resources.

It is not essential for students to know about the effects of global warming or acid rain.

Assessment Guidelines:

The objective of this indicator is to explain how organisms cause changes in their environments; therefore, the primary focus of assessment should be to construct a cause-and-effect model of the various ways that an environment is affected by organisms. However, appropriate assessments should also require students to exemplify ways that behaviors affect environments; or compare harmful and helpful ways organisms impact the environment.

Teaching Indicator 4-2.6: Lesson A – “Organisms Cause Changes in the Environment”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. The STC Animals kit provides an opportunity for conceptual development of the concepts within the standard.
Misconceptions:

Lower elementary-school students can understand simple food links involving two organisms. Yet they often think of organisms as independent of each other but dependent on people to supply them with food and shelter. Upper elementary-school students may not believe food is a scarce resource in ecosystems, thinking that organisms can change their food at will according to the availability of particular sources.  
Safety Note(s): 
Remind students to be careful in jumping from square to square. Have students migrate (move) through the course one at a time.
Lesson time:
1 day (1day equals 45 minutes)
Materials Needed:
Stick or chalk to draw the 10 squares migration course (3 feet by 3 feet squares)
Focus Questions:

· What are some ways organisms change their environment?
· How do these changes affect other organisms?
Engage:

1. Ask students: What are some ways humans change the environment?

2.  List answers on chart paper or on the board.
3. For each example have students write in their science notebooks on how each change might affect other organisms. Share the written ideas orally and create a summarizing class chart.
Explore:

1. This activity would best be done on a sandy section of the playground or a parking lot. The teacher will draw (with chalk on pavement or with a stick in the sand) a diagram similar to a hopscotch course. The 10 squares should be 3 feet by 3 feet and drawn in a straight line. 

2. Have the students line up at the beginning of the course. Explain that they are birds that are beginning their migration northward. Each square represents a wetland between Florida and Maine. Point out that the path will take the birds through South Carolina. To migrate northward students do not have to step on every square, however they must not go outside the course. All students should be successful on this first migration.

3. Next, tell the students that you are a developer and you will destroy 2 wetland areas in order to build some new apartments. Put an “X” on two of the squares. Tell students to make the migration again, but they may not set foot on the destroyed wetlands (square with an X).  If they step on the square, they die and thus do not participate in any further migrations. 

4. After students go through the course, destroy 2 more wetlands (squares) and repeat the procedure. Repeat until all students fail to make the migration. Try to “X” off the squares in such a way that not all wetlands are destroyed but are so far apart that students cannot make the jump. 

Explain: 
1. After the activity ask the following questions:

Explain why some birds died earlier than others?


Why did the rest of the birds die?


Explain how this game represents migration.


Why did the birds die even though some wetlands remained at the end of the 
      game?


Why is it important to save wetlands in all states?


How do migrating birds depend on wetlands during migration?

2. After discussing the questions students can explore the importance of wetlands using the following website:  http://www.nationalgeographic.com/xpeditions/lessons/16/g35/freshwater35.html
Background Information

Wetlands are an important factor to insure the success of bird migration.  Ponds, lakes and marshes provide food and shelter for traveling birds. Without the wetlands birds would not have the energy to make the trek. For example the Belted Kingfisher comes from areas as far south as Panama. At the time of the European settlement of the United States there were 215 million acres of wetlands.  Today there are less than 100 million acres remaining. Besides providing habitats for waterfowl, wetlands also help relieve flooding, filter pollutants and are an integral part of the biosphere. This activity will help children develop an appreciation for protecting our nation’s wetlands.
3. Return to the class chart and add any new thinking or understanding.
4. Have students write in their science notebooks responding to this question:

How does the disappearance of wetlands (a change in the environment) affect migrating birds?
Extend:

1. Investigate developments in your community or state that threaten wetlands.
2. Have students use field guides or the internet to investigate birds which migrate using a path through their community.

Teaching Indicator 4-2.6: Lesson B – “Organisms Cause Changes in the Environment: Earthworms”

Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. The STC Animals kit provides an opportunity for conceptual development of the concepts within the standard.
As mentioned in this lesson, a microorganism or microbe is an organism that is unicellular or lives in a colony of cellular organisms. The study of microorganisms is called microbiology, a subject that began with Anton van Leeuwenhoek's discovery of microorganisms in 1675, using a microscope of his own design.

Microorganisms are very diverse; they include bacteria, fungi, archaea, and protists; microscopic plants (green algae); and animals such as plankton and the planarian. Some microbiologists also include viruses, but others consider these as non-living. Most microorganisms are unicellular (single-celled), but this is not universal, since some multicellular organisms are microscopic, while some unicellular protists and bacteria, like Thiomargarita namibiensis, are macroscopic and visible to the naked eye. (Source: Wikipedia)
Earthworms are annelids which are organisms that have long, rounded, segmented bodies with bristles or hairs.

See http://urbanext.illinois.edu/worms/familytree/kingdom.html for a full explanation of earthworm classification.

The primary purpose of this lesson is to discover the way a specific organism – earthworms – change the environment (soil). Additionally, this lesson serves to demonstrate the process of decomposition of organic matter. This lesson is adapted from an activity provided by the Marin County Office of Waste Management, San Rafael, CA.
Misconceptions:
Children should understand that some changes in the environment are helpful.
Safety Note(s): 
Have children wash their hands after handling earthworms, soil or food materials. Use only a plastic serrated knife for cutting the fruits.
Lesson time:
 3 days (1 day equals 45 minutes), then Ongoing

(Three class periods to dialogue, research and set up the earthworm bin and record in science notebooks and then several 20- 30 minute checkpoints over the next few weeks. The vermiculture system can be kept indefinitely or the contents can be placed in a schoolyard planting bed when sufficiently composted- worms and all.)
Materials Needed:
· 4 whole apples
· A plastic serrated knife for cutting the fruit safely

· A plastic bin/container (with lid and drainage holes) prepared as necessary for worm composting (This system is known as a “vermiculture”.)

· Craft sticks (wooden)
· Black permanent marker

· Garden trowel

· Science Notebooks
Focus Questions:
· What are some ways organisms change their environment?

· How do these changes affect other organisms?
Engage:

1. Begin the lesson by asking students to think of ways organisms can change the environment to help other organisms. The students should write individually in their science notebooks then share with a partner and then whole class. The teacher may record their thoughts on a class chart.

2. If students do not mention the beneficial effects of earthworms in soil and gardens, the teacher should ask questions such as “Are there any organisms under the ground that change the soil in a positive way? (Possible answers: microbes/microorganisms [see Instructional Considerations], earthworms, etc.) What kinds of organisms would benefit from better soil? (Plants and the animals that rely upon them for food- including humans.) 
3. Tell the students that they are going to study the role of earthworms in changing the soil environment. The students can begin by researching how to set up a worm composting bin as outlined on the following website: http://urbanext.illinois.edu/worms/neighborhood/index.html  

4. Students should include a procedural step-by-step entry in their science notebooks describing the process of preparing the vermiculture system. The teacher should encourage the students to make predictions and record questions and thoughts that they wish to explore further throughout the investigation.

5. Students may also explore the other parts of the “Herman the Earthworm” website to gain knowledge about earthworms and add their new knowledge to their science notebooks. Drawings should be encouraged.
Explore:

1. Students should set up a worm composting bin following the steps as outlined on the following website: http://urbanext.illinois.edu/worms/neighborhood/index.html
2. Students then prepare the 4 apples for burying in the vermiculture bin. They should realize this is to provide a source of nutrition to the earthworms and would occur naturally in the environment by other means.
3. The procedure for preparing the apples is as follows:

· Leave one apple in the original state (whole)

· Puncture the skin of the next apple with a plastic knife in several places

· Cut the third apple into quarters

· Chop the last apple into small pieces

4. Students should bury each of the prepared apples in the vermiculture bedding at a depth of approximately 10 inches. (An additional inquiry could be to place a 5th apple in the open air to observe and a 6th apple in a container of dirt WITHOUT any earthworms in it. Observe and record the rate of decomposition of each apple and compare to those in the vermiculture bin.)
5. Students should mark each location with an appropriately labeled wooden craft stick using a permanent marker. They should also draw a “map” of the locations in their science notebooks.
6. Students should create a calendar and recording system for studying what happens to the different apples over the next few weeks. They will need to carefully dig up the apples and check weekly and re-cover after observing and recording the state of decomposition and the changes they observe in the soil.
7. The recording system should monitor the rate at which each fruit is decomposing in relation to the amount of surface area available for the decomposers (earthworms and microbes) to feed off of.

8. All students should make dated entries in their science notebooks throughout the inquiry as their thinking and understanding develops based on their experiences and observations. Ideas for further exploration and investigations should also be recorded.
Explain:

1. Each step of this investigation should be accompanied by questioning by the teacher and discourse among the students as they ponder their findings.
2. The following are examples of the types of questions that the students may be asking of themselves and each other. The teacher should guide the dialogue process yet refrain from “giving answers” and let the students develop their understanding through dialogue, observation, and research.
· What is a system and how does the earthworm bin system compare to other systems you can think of?

· What have you noticed about the soil in the vermiculture system? How is it changing?

· What have you noticed about the behavior of the earthworms in relationship to the changes you are observing in the soil?

· How are the earthworms and the soil affecting each other?

· What differences have you recorded between the fruit with the skin intact and the one with the skin punctures?

· How does skin act as a protective covering in organisms (plants and animals)? Why do we clean and cover cuts in our skin as soon as possible?
· Why did the fruit in smaller pieces decompose faster? What factors influence decomposition?

· Which would decompose faster, a 200-pound log or 200 pounds of small twigs?

· In what situations would it be reasonable to buy large expensive equipment and use fossil fuels to chop organic materials into smaller pieces to aid in creating better soil?

· Explain some ways organisms change their environment. (Name the organism and the cause and effect relationship between it and the environment.)
· What are some examples of beneficial change vs. harmful change?

· How do these changes affect other organisms?
Extend:

1. The experimental basis of the vermiculture system can continue throughout the year and other content and inquiry standards (including mathematics and literacy) can be addressed using the system as a source of investigation.

2. Graph the relationship between the number of pieces the fruit was cut into and how many weeks it took to completely decompose.

3. Repeat the entire investigation with a different fruit or vegetable.

4. Find examples in nature of the same materials decomposing at different rates due to differences in exposed surface area.

5. Study the relationship between the body structure and behavior of the earthworm. 6. Compare the earthworm’s body structure and behavior to another type of organism.
Standard 4-2: Students will demonstrate an understanding of the characteristics and patterns of behavior that allow organisms to survive in their own distinct environments. 


(Life Science)





Indicator 4-2.6: Explain how organisms cause changes in their environment.
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