SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Fifth Grade Science                            

	Recommended  Days of Instruction:  1
	(one day equals 45 min)

	Standard(s) addressed:  5-2

	Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial     

and aquatic ecosystems.   (Life Science)

	Ecosystems

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-2.5:

Explain how limiting factors (including food, water, space, and shelter) affect populations in ecosystems.

	SC Science Standards Support Document 
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline 
http://etv.streamlinesc.org
TEAMS: Ecosystems: Populations http://player.discoveryeducation.com/index.cfm?guidAssetId=8EE53988-48A9-40A8-9EB7-5AF92C0CC13A&blnFromSearch=1&productcode=DSC                      Students observe, discuss and investigate several populations of aquatic organisms, as well as factors which influence those populations. Throughout the video, viewers are given breaks to practice what they have just seen in their own classroom 
(29 minutes).     
Concepts in Nature: Animal Predators and the Balance of Nature http://player.discoveryeducation.com/index.cfm?guidAssetId=02BF83F0-AC06-4414-AD0E-C96015BE29EE&blnFromSearch=1&productcode=US     This program uses wildlife photography to show various types of predators and explains the complex relationships between predator, prey and nature. Students learn the difference between omnivores, carnivores, and herbivores, and examples of each are shown. Factors that help maintain nature's balance are covered (14 minutes).
Brainpop Video- “Population Growth” http://www.brainpop.com/science/ourfragileenvironment/populationgrowth/                                                   In this Brain POP movie, Tim and Moby look into how human populations put pressure on the environment, and what we can do to minimize our impact. Tim teaches you the history of population growth explaining why it began to explode several hundred years ago. And you’ll get the scoop on how technologies like medicine and sanitation got us to this point.
Project Wild “Oh Deer” http://www.projectwild.org/ProjectWILDK-12CurriculumandActivityGuide.htm The following lesson is an adapted lesson where students will be able to emphasize the essential components of a habitat and define limiting factors. Project Wild is a supplementary environmental and conservation education program for educators. 
FOSS Web:    http://www.fossweb.com/modulesMS/PopulationsandEcosystems/index.html                                        Welcome to the Populations and Ecosystems Course. Discover the roles every organism has to play in its ecosystem and the structures and behaviors that allow it to survive.
FOSS Kit Populations and Ecosystems “How Many Penguins Does It Take?  http://tea.armadaproject.org/activity/elliott/howmanypenguinsdoesittake_main.html 

Emperor Penguins Lesson Plan

provides an opportunity for

conceptual development of the concepts within the standard. 
	See Module 5-2.5

	From the SC Science Standards Support Document 

The objective of this indicator is to explain the how limiting factors affect populations in ecosystems; therefore, the primary focus of assessment should be for students to construct a cause-and-effect model that shows how populations change due to limiting factors.  However, appropriate assessments should also require students to recall limiting factors; summarize ways that limiting factors influence the balance of nature in an ecosystem; or exemplify ways that the abiotic factors affect populations of organisms.




Fifth Grade

Science Module 

5-2.5
How Limiting Factors Affect Populations
Lesson A

From the South Carolina Support Documents:

Indicator 5-2.5 Explain how limiting factors (including food, water, space, and shelter) affect populations in ecosystems.
Taxonomy Level:  Understand Conceptual Knowledge (2.7-B)

Previous/Future knowledge:  Students have previously learned about the needs of living things and the interdependence between animals and plants in their habitats (3-2), but they have not explored the concept of limiting factors.  In 7th grade (7-4.3), students will explain the interactions between various environmental changes and limiting factors. 

It is essential for students to know an ecosystem only has a certain amount food, water, space, and shelter to support a certain number of organisms.  
· The relationship between numbers of organisms and the resources available in an ecosystem is often described as the balance of nature.  

· A condition or resource that keeps a population at a certain size is known as a limiting factor. 

· If any of the limiting factors change, animal and plant populations may also change. 

· Some changes may cause a population to increase; others may cause a population to decrease. 

Increases in population may result in overcrowding.  Sometimes a population will grow too large for the environment to support.  Some examples that may cause a population to increase may be: 
· If there are more plants than usual in an area, populations of animals that eat that plants may increase. 

· If the population of predators increases, the population of prey will decrease. 

· If the population of prey increases, the population of predators will also increase because of the availability of food. 

Other changes in limiting factors may cause a population to decrease.  Some examples may be: 
· If the water supply in an area decreases, the population that needs that water may decrease. Then the population of animals that eat that animal could decrease too.

· If trees are cut down, die because of disease or parasites, the population of the animals that use the trees for food or shelter will decrease. 

· If organisms no longer have enough space to survive, they will either have to move or will die. This change in space may be due to human influence or natural hazards. 

It is not essential for students to about carrying capacity or how a change in climate or how biotic factors affect population sizes. 

Assessment Guidelines:

The objective of this indicator is to explain the how limiting factors affect populations in ecosystems; therefore, the primary focus of assessment should be for students to construct a cause-and-effect model that shows how populations change due to limiting factors.  However, appropriate assessments should also require students to recall limiting factors; summarize ways that limiting factors influence the balance of nature in an ecosystem; or exemplify ways that the abiotic factors affect populations of organisms.

Teaching Indicator 5-2.4: Lesson A:  “How do limiting factors influence my ecosystem?” 
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. Lessons from Project Wild provide interdisciplinary, supplementary environmental and conservation education that correlate with the standards. 
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 due to the availability of particular sources. Students of all ages think that some populations of organisms are numerous in order to fulfill a demand for food by another population. 

Safety Note:

Students should follow all classroom safety procedures.

Lesson time:

1 Days (1 day equals 45 minutes)

Materials Needed:
· Dry erase board and markers or Smart Board 
· Chart paper

· Science Notebooks
Focus Question: “How do limiting factors affect populations in ecosystems?”
Background:

There are 4 basic resources for any animal species' survival: food, water, shelter and ample space. The place where all 4 are present is known as the animal's habitat. A wildlife population grows when there is access to all 4 resources. As the population grows and the habitat is used more, sometimes resources decline to a point at which the population can no longer be supported. When this happens, the population declines, which enables the resources to replenish themselves. The cycle begins again with the animal population increasing, peaking, declining, and repopulating.

A population is affected by a variety of factors, including disease, extreme weather conditions, environmental pollution, predator and prey relationships, and habitat destruction. These are collectively known as limiting factors, as they prevent a population from growing so large that it depletes all resources in the habitat. However, if too many limiting factors are present, a wildlife population can decline significantly or even become extinct.

Engage:  

1. Present the focus question “How do limiting factors affect populations in ecosystems?” Have the students copy this down in their science notebook. 
Think Pair Share: Students work with a partner to brainstorm what they think the four essential resources could be in an ecosystem (food, water, shelter, and space). Have the students write in their science notebooks predictions of what would happen to them if they did not have these essential resources.  
Students will make a list of items that could cause their essential resources to be limited. 
2. Students will play “Oh Deer”. They will count off into two groups with the “ones” representing the deer and the “twos” representing the resources animals need to survive (food, water, shelter and space).

3. The deer line up behind one line and the students playing the resources do the same at the opposite line. While you are explaining the game, the two lines face each other and should be even.

4. Instruct the deer that they are trying to survive by deciding what resource they need this season. They indicate whether they are seeking food, water, shelter, or space with the appropriate hand signals.

5. Once the deer have chosen which resource they are looking for, they cannot change it until the next round.

6. At the same time, the students who are representing the resources choose which resource they represent by choosing the appropriate hand signal. Food = put hand on stomach, shelter = place hands over head, space = hold arms out wide open, and water = put hands cupped under chin. Once the students in the resource line have which resource they represent, they may not change their hand signal until the next round of play.
7. Once both sides have chosen their hand signals the deer can run to the line of resources and pick a student who represents the resource that they are seeking (i.e. their hand signals match) and take them back to the deer line. A student playing a resource cannot move until a deer has claimed her or him.

8. If a deer cannot find the resource he or she is looking for then he or she dies and becomes part of the resource line. Resources that are not claimed remain on the resource line.

9. Once everyone understands the game, all students stand with their backs turned so they cannot see the other line.

10. Ask the students to choose which resources they want to represent and to make the hand signals.

11. On the count of three, all the students turn around and show their signs to the opposite line and the game begins

12. The deer bring their resources back to their line, showing that they have met their needs for this season and reproduced successfully. The students claimed by deer now become deer themselves for the next round.

13. After each round, students count the number of deer and the number of resources. The teacher keeps two running totals, one for the deer and one for all the resources.

14. After multiple rounds, students gather together to share any observations they made during the game.

15. Graph the deer population and analyze the data for any patterns, reminding students that each round represents a season in a deer's life.

16. On the same graph, track the number of resources as a whole in a different color. This visual helps students analyze trends.

17. The deer population fluctuates with the availability of resources, increasing and shrinking in opposition to each other.

18. The teacher will lead the class with the following discussion questions:                                                     What do animals need to survive?                                                                                                                                                      What are some of the limiting factors?                                                                                                                                                   Do populations remain the same or change?                                                                                                                                          What are other factors that might affect the deer population? (Examples include disease, dramatic weather changes, habitat destruction, elimination or introduction of predators, pollution, the introduction of competing species, etc.)

19. Mix-Freeze-Pair-Share: Have students walk around the room until the teacher says “Freeze”. They will “pair” with another student and “share” one thing they have learned. After 30-45 seconds they will move again until the word “freeze” is said. They will “pair” with someone else and “share” one question they still may have about the content of limiting factors and carrying capacity. 
20. Students return to their seats and answer the Focus Question in their science notebooks. 
Extended activities
1. Have students construct a cause and effect model that shows how populations change due to limiting factors.
2. In at least one round quietly instruct all the resources to pick one resource to be e.g. water. When debriefing, you can highlight that round. What could have happened in the round where the only resource available was water? (Limiting factor/event was a flood)
3. Have students relate what they have learned about limiting factors to other ecosystems. They will write this information in their science notebooks.
4. Students may research an organism of their choice, determining limiting factors they may affect that organism. 
5. View the SCETV Streamline clip: TEAMS: Ecosystems: Populations http://player.discoveryeducation.com/index.cfm?guidAssetId=8EE53988-48A9-40A8-9EB7-5AF92C0CC13A&blnFromSearch=1&productcode=DSC  Students observe, discuss and investigate several populations of aquatic organisms, as well as factors which influence those populations. Throughout the video, viewers are given breaks to practice what they have just seen in their own classroom (29 minutes).
6. View the SC ETV Streamline clip: Concepts in Nature: Animal Predators and the Balance of Nature
http://player.discoveryeducation.com/index.cfm?guidAssetId=02BF83F0-AC06-4414-AD0E-C96015BE29EE&blnFromSearch=1&productcode=US
  This program uses incredible wildlife photography to show various types of predators and explains the complex relationships between predator, prey and nature. Students learn the difference between omnivores, carnivores, and herbivores, and examples of each are shown. Factors that help maintain nature's balance are covered as well (14 minutes).
Standard 5-2: Students will demonstrate an understanding of relationships among biotic and abiotic factors within terrestrial and aquatic ecosystems. (Life Science)





Indicator 5-2.5 Explain how limiting factors (including food 


water, space, and shelter) affect populations in ecosystems.














December 2010               Science S³ Fifth Grade Module 5-2.5             1                                         

