  Name _________________________________________________________________                                                                                       5th Grade Science: Unit 5 Ecosystems

Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 5:  Ecosystems
Time Frame:  5 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding) 
· Our environment has a balance (equilibrium) among living things helping them to survive and change over time. (evolution)

· All living things share the space, food and water on earth.

· Human activity affects the equilibrium of a system.

· Cycles operate in the environment and cycles are continuous, interactive and repetitive.

· Matter can be changed from one form to another in a cycle or a recycling process. 


	Guiding Questions
	Activities
Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs
DOCUMENTATION

GLE Bloom’s Level
Assessd GLEs

Date and Method of Assessment
Estimate the range of time over which natural events occur (e.g., lightning in seconds, mountain formation over millions of years) (ESS-M-B3) (Comprehension)
ESS 38
Identify and explain the interaction of the processes of the water cycle (ESS-M-C6) (ESS-M-A10) (Application)

ESS 46
Construct food chains that could be found in ponds, oceans, marshes, forests or meadows (Synthesis)

LS 23
Describe the roles of producers, consumers, and decomposers in a food chain (LS-M-C2) (Comprehension)
LS 24

Compare food chains and food webs. (Comprehension)
LS 25

Identify and describe ecosystems of local importance (LS-M-C3) (Comprehension)
LS 26

Compare common traits of organisms within major ecosystems (LS-M-C3) (Comprehension)

LS 27

Explain and give examples of predator/prey relationships (Comprehension)
LS 28

Describe adaptations of plants and animals that enable them to thrive in local and other natural environments (LS-M-D1) (Comprehension)
LS 29

Describe the properties and behavior of water in its solid, liquid, and gaseous phases (PS-M-A5) (Comprehension)
PS 5
Identify the Sun as Earth’s primary energy source and give examples (e.g., photosynthesis, water cycle) to support that conclusion (PS –M-C3) (Comprehension)
PS 12

Determine the ability of an ecosystem to support a population (carrying capacity) by identifying the resources needed by that population (SE-M-A2) (Analysis)
SE 48

Identify and give examples of pollutants found in water, air, and soil (SE-M-A3) (Comprehension)
SE 49

Describe the consequences of several types of human activities on local   ecosystems (e.g., polluting streams, regulating hunting, introducing nonnative species) (Comprehension)
SE 50 

Describe naturally occurring cycles and identify where they are found (e.g., carbon,  nitrogen, water, oxygen) (SE-M-A7) Comprehension)
SE 51

Generate testable questions about objects, organisms, and events that can be answered through scientific investigation (SI-M-A1) (Application)
SI 1

Design, predict outcomes, and conduct experiments to answer guiding question (SI-M-A2) (Synthesis)
SI 4
Identify independent variables, and variables that should be controlled in designing an experiment (SI-M-A2)
(Analysis)

SI 5
Identify faulty reasoning and statements that misinterpret or are not supported by the evidence (SI-M-A6) (Comprehension)
SI 18

Write clear, step-by-step instructions that others can follow to carry out procedures or conduct investigations (SI-M-A7) (Application)
SI 20
Provide appropriate care and utilize safe practices and ethical treatment when animals are involved in scientific field and laboratory research (SI-M-A8) (Comprehension)
SI 24

Use and describe alternate methods for investigating different types of testable questions (SI-M-B1) (Evaluation)
SI 26

Recognize that science uses processes that involve a logical and empirical, but  flexible, approach to problem solving (SI-M-B1) (Comprehension)
SI 27

Recognize the importance of communication among scientists about investigations in progress and the work of others (SI-M-B5) (Comprehension)
SI 34
Critique and analyze their own inquiries and the inquiries of others (SI-M-B5) (Evaluation)
SI 37

Explain that, through the use of scientific processes and knowledge, people can solve problems, make decisions, and form new ideas (SI-M-B6) (Comprehension)
SI 38

Reflections:  

	Concept 1:   Ecosystem Balance and Populations

33. Can students name and describe a variety of ecosystems?

34. Can students identify essential components in a healthy ecosystem?

35.  Can students describe what is meant by carrying capacity?


	*Activity 32:  Home, Sweet Home
GQ 33, 36, 38      

     
	LS  26

SI  21, 24, 27
	

	
	Activity 33:  Nature’s Balancing Act 

GQ 34, 35

	SE  48

ESS 36
SI  3, 18,  37
	

	
	*Activity 34:  How Many Is Too Many?
GQ 34, 35     


	SE 48, 50

SI  16, 22, 38
	

	
	Activity 35: Ecosystem in a Bottle

GQ 33, 34, 35

	SE 48
SI 1, 2, 5, 6, 15, 17, 33, 34


	

	Concept 2:   Food Chains and Webs, Adaptations
36. Can students identify the adaptations that were necessary for survival by plants and animals for some Louisiana ecosystems?

37. Can students explain the predator/prey relationship, using an example from one of the Louisiana habitats?

38. Can students identify the levels of organisms in a food chain and explain the roles of each?

39. Can students describe the role decomposers play in the cyclical life process?


	*Activity 36:  Food Chains and Webs

GQ 36, 37, 38, 39

	LS  23, 24, 25, 28

SI 3, 16, 19


	

	
	Activity 37:  Who Are the Players? 
GQ 38, 39 

            
	LS 24
SI   1, 10, 21, 23
	

	
	*Activity 38:  Acetate Ants and Adaptations

GQ 36           

	LS 27, 29 
SI 2, 22
	

	
	*Activity 39:  Home to Whom?  

GQ 36, 37, 38, 39              


	LS  23, 24, 25, 26, 28

SI 3, 19 
	

	Concept 3:   Cycles

40. Can students describe how the processes of the water cycle interact with one another?

41. Can students identify the processes in the water cycle that are affected by the Sun?

42.  Can students identify the most important natural Earth’s cycles and their major processes?


	*Activity 40:  Round and Round It Goes!
GQ 40, 41, 42            


	SE 51

SI  10, 18, 37 
	

	
	Activity 41:  Go Flow  

GQ 40, 41, 42
	PS 5, 12

ESS 46
SI 14, 18 19

	

	
	*Activity 42:  Other Important Earth Cycles

GQ 42   

	SE 51

ESS 38

SI  38 
	

	
	Activity 43: Nature’s Cycles in Action: The Carbon Cycle and the Nitrogen Cycle

GQ 42

	SE 49, 50, 51

SI 3, 4, 5, 20, 21, 22
	

	Concept 4:   Human Impact

43. Can students describe a system and state how changes to one part manifest themselves in others?

44. Can students describe how changes, such as natural events like wildfires, hurricanes, or introductions of nonnative species, disrupt the populations of various animals in an ecosystem?

45. Can students describe what has happened to local ecosystems because of urban sprawl and continuing development of once-open land for malls, subdivisions, recreation sites, etc.?


	*Activity 44:  Pollution 

GQ 43, 44. 45          


	SE  49, 50

SI 16, 27 
	

	
	*Activity 45:  Non-Native Invasion 

GQ 43, 44, 45             
	SE 50

SI  26, 27, 34 
	


Unit 5 Concept 1:  Ecosystem Balance and Populations
GLEs

*Bolded GLEs are assessed in this unit

ESS 36 Identify, describe, and compare climate zones (e.g., polar, temperate, tropical) 

(ESS-M-A11) (Analysis)

LS 26
Identify and describe ecosystems of local importance (LS-M-C3) (Comprehension)

SE 48
Determine the ability of an ecosystem to support a population (carrying capacity) by identifying the resources needed by that population (SE-M-A2) (Analysis)

SE 50
Describe the consequences of several types of human activities on local   ecosystems (e.g., polluting streams, regulating hunting, introducing nonnative species) (Comprehension)

SI 1
Generate testable questions about objects, organisms, and events that can be answered through scientific investigation (SI-M-A1) (Application)
SI 2
Identify problems, factors, and questions that must be considered in a scientific 

investigation (SI-M-A1) (Analysis)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 5
Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2) (Analysis)
SI 6
Select and use appropriate equipment, technology, tools, and metric system units of 

measurement to make observations (SI-M-A3) (Comprehension)
SI 15
Identify and explain the limitations of models used to represent the natural world 

(SI-M-A5) (Comprehension)
SI 16
Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 17
Recognize that there may be more than one way to interpret a given set of data, which can result in alternative scientific explanations and predictions (SI-M-A6) (Comprehension)

SI 18
Identify faulty reasoning and statements that misinterpret or are not supported by the evidence (SI-M-A6) (Comprehension)
SI 21
Distinguish between observations and inferences (SI-M-A7) (Comprehension)
SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 24
Provide appropriate care and utilize safe practices and ethical treatment when animals are involved in scientific field and laboratory research (SI-M-A8) (Comprehension)
SI 27
Recognize that science uses processes that involve a logical and empirical, but  

flexible, approach to problem solving (SI-M-B1) (Comprehension)

SI 33
Evaluate models, identify problems in design, and make recommendations for improvement (SI-M-B4) (Evaluation)

SI 34
Recognize the importance of communication among scientists about investigations in progress and the work of others (SI-M-B5) (Comprehension)
SI 37
Critique and analyze their own inquiries and the inquiries of others (SI-M-B5) (Evaluation)

SI 38
Explain that, through the use of scientific processes and knowledge, people can solve problems, make decisions, and form new ideas (SI-M-B6) (Comprehension)

	Purpose/Guiding Questions:

· Name and describe a variety of ecosystems.

· Identify essential components in a healthy ecosystem.

· Explain the predator/prey relationship.

· Can students describe what is meant by carrying capacity?


	Vocabulary:

· Ecosystem

· Biotic Factor

· Abiotic Factor

· Habitat

· Herbivore

· Omnivore

· Carnivore

· Predator

· Prey

· Limiting Factors

· Carrying Capacity

· Population Density

	Key Concepts:

· Describe the roles of producers, consumers, and decomposers in a food chain.
· Compare food chains and food webs.

· Describe various Louisiana ecosystems (marsh, forest, prairie, estuary, swamp, wetland).

· Identify predator/prey relationships.

· Identify the ability of an ecosystem to support a population (carrying capacity) and identify the resources needed.

Activity Specific Assessments:
· Activity 32

· Activity 33

· Activity 34
	Resources:

· Textbook Unit B

· Project Aquatic Wild by Western Regional Environmental Education Council.

· Project Learning Tree by American Forest Foundation
· Project Wild by Western Regional Environmental Education Council

· WOW: The Wonders of Wetlands by U.S. Environmental Protection Agency and U.S. Department of the Interior.
· Ecology by Janet Van Cleave.

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· Oh No! The Swamp is Changing! by Marilyn Barrett-O'Leary

· One Small Square Series: African Savanna, Arctic Tundra, Backyard, Cave, Pond, and Seashore by Donald M. Silver

· Louisiana: Partners for Fish and Wildlife. Available online at http://www.fws.gov/Midwest/fisheries/topic-partnersprogram.htm.

· The Nature Conservancy: Lower West Gulf Coastal Plain. Available online at http://nature.org/wherewework/northamerica/states/louisiana/preserves/.

· Online Fieldtrip to Saltwater Marsh http://www.field-guides.com/sci/salt/ 

· United Streaming: Free educational video clips available online for teachers

at www.unitedstreaming.com*Passwords may be obtained by contacting local school librarian.


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 32:  Home, Sweet Home (SI GLEs: 21, 24, 37; LS GLE:  26)

Note:  This is a good introductory activity to Ecosystems.

Materials List: science learning log, pencil, large sheet of bulletin board paper (optional)

To introduce the unit on ecosystems, use a graphic organizer strategy (view literacy strategy descriptions) in the form of a modified KWL known as KWLQ to elicit what students know about ecosystems. KWLQ stands for “What do you know? What do you want to know? What have you learned? And Questions for further investigation? Arrange these questions into four columns on the chalkboard or on a large sheet of bulletin board paper (See Figure 1) and then invite students to share what they already know about ecosystems. Record their responses, right or wrong, on the chart or board. Next, ask students what they would like to know about ecosystems and record their responses in the appropriate column. Tell students they will revisit the chart as they finish their study of the unit. Have students copy the chart in their science learning logs (view literacy strategy descriptions). Science learning logs are journals that are used to record observations and illustrations, predictions, data collection, conclusions, etc. about what is being learned. Each entry in the science learning log should be dated. 
ECOSYSTEMS (Fig.1)

KWLQ Chart

	K

What do I know?
	W

What do I want to know?
	L

What have I learned?
	Q

Questions for Further Investigation

	
	
	
	


Take students outside into the schoolyard to observe a schoolyard ecosystem.  Check around the school property to find an appropriate site prior to bringing students outside. (An appropriate site can be any spot that has as little as a few plants or weeds and some ants or other insects; or an area with many plants and lots of insects, birds, and other animals.) If no appropriate site is available, show students a picture from a poster, calendar or magazine of an area that includes the essential elements of an ecosystem.  Review appropriate behavior while outside and safety procedures that should be followed when observing wildlife. Students should bring their science learning logs with them to record observations. They should work in pairs to identify and list all of the components they believe make up the schoolyard ecosystem (e.g., air, soil, water, plants, animals, Sun, etc). Students should not be told what these components are until the end of the activity. Before students return to the classroom, ask them to create a sketch of the area they observed in their science learning logs, label all of its components, and draw arrows between components to indicate how they think each one interacts with another component in the ecosystem. 

Once students return to the classroom, select student pairs to explain the difference between what they actually observed interacting and what they think (infer) is interacting. Ask them to justify their inferences. Each pair should share their sketches with the rest of the class and compare similarities and differences. Once all students have shared their ecosystem drawings, list on the board the components that were present in all of the drawings. Then provide students with the definition of an ecosystem and have them determine if they included both living (biotic) and non-living (abiotic) components. Instruct students to write a description of an ecosystem in their science learning logs, explaining how the schoolyard ecosystem is important to all of the organisms living in it. Revisit the KWLQ chart to see if any of their questions have been answered yet. If so, tell them to record what they have learned in the “What have I learned?” column. Ask students if their investigation created any new questions they would like to investigate. Questions should be recorded in the last column of the KWLQ chart. Discuss possible ways the questions could be investigated at a future date. If time allows, allow students to do further investigations. 
Assessment
The student will search through a magazine to find a picture of an ecosystem, or take a picture of one near his/her home. The student should write a description of the ecosystem, identifying the living and non-living components and possible interactions between them. 

Activity 33:  Nature’s Balancing Act (SI GLEs:  3, 18, 37; ESS GLE: 36; SE GLE: 48) 
Materials List: pictures of different types of ecosystems, science learning logs, The Evidence Speaks for Itself BLM

Using pictures of different types of ecosystems (e.g., desert ecosystem, swamp ecosystem, marsh ecosystem, forest ecosystem, etc.), assign student pairs a picture and instruct them to list everything they see in it in their science learning logs (view literacy strategy descriptions), labeling each item as “living” or “nonliving.” Introduce the terms biotic for “living” and abiotic for “non-living” telling students that these are the proper scientific terms for these two descriptions  and as student “scientists,” they should be able to communicate using scientific language. 

Student pairs should use a variety of sources to find information about each of the listed components of their ecosystem and its importance to maintaining balance in the ecosystem. If the presence or absence of a factor limits the growth of any organism in the ecosystem, it is called a limiting factor. Since organisms can only survive in environments where their needs are met, any component that is in limited supply becomes a limiting factor for an organism that needs it. There are several fundamental factors that limit ecosystem growth, including temperature, precipitation, sunlight, soil configuration, and soil nutrients.  Ask students if limiting factors can be both biotic and abiotic? (yes)
Instruct  each pair to discuss the ways each component in the picture interacts with the other components; then ask them to predict what would happen if one of the components was removed or increased dramatically. Introduce the concept of carrying capacity (the maximum population of a given species that can be supported indefinitely with the amount of food, water, air, shelter, and space that is available to it) and ask students to discuss what would happen if there was an overabundance of one of the animals in the picture.  Students should infer what component(s) of the ecosystem would be depleted first and why. Which component(s) would not be affected? Why? Each pair should then select a component, either living or non-living (biotic or abiotic), to hypothetically remove or increase greatly; and then write an explanation in their science learning logs,  telling how this would affect the ecosystem. Students can use their textbook, library resources about biomes, or a website such as World Builders, available at http://curriculum.calstatela.edu/courses/builders/lessons/less/biomes/carryingcap.html to obtain information about carrying capacity and the components of different ecosystems. Included in their explanations should be a statement that names their ecosystem and states how a selected organism in it will be affected by the increase or decrease of one of its components. The explanation should also include information about what factors in the ecosystem are needed by the organism to survive and the limiting factors in the ecosystem. 

Give each student a copy of The Evidence Speaks for Itself BLM.  Review the questions on the BLM and show students how to use it to determine if other groups have justified their claim that the removal of certain components from an ecosystem will cause it to get out of balance. Students should listen to the presentations to determine if statements were made that were supported by evidence. Assign each group a partner group to evaluate by using the BLM. Students should give the completed rubric to the group that was presenting. 

Each pair of students should share their ecosystems and explanations with the rest of the class. Students presenting the information should be able to provide evidence from their research to prove their claim. 

Assessment
Provide students with a description of an ecosystem they have not studied yet. Students will identify the non-living and living components and explain their interactions. At least one food web within the ecosystem should be identified and labeled appropriately with producers, consumers, and decomposers

*Activity 34:  How Many Is Too Many? (SI GLEs: 16, 22, 38; SE GLE: 48, 50)
Materials List: colored index cards or construction paper tokens for activity simulation 
Use an activity simulation such as Project Wild’s Classroom Carrying Capacity, or Project Wild’s Oh, Deer!, or one of several similar activities found online such as the T.E.A. classroom activity called How Many Penguins Does it Take? Studying Carrying Capacity and Limiting Factors available at http://tea.armadaproject.org/activity/elliott/howmanypenguinsdoesittake_main.html  to develop the understanding that all life forms need certain resources—food, water, shelter, and space. The amount of these that are readily available will determine the carrying capacity for any one location and will serve as limiting factors for a population. The game model will show normal population fluctuations. 

After completing the activity simulation for carrying capacity, mark off a small area in the classroom (or outside) and attempt to fit as many students as possible into the small prescribed area. Elicit their comments as things get more and more crowded and the individuals find themselves confined to a small section and unable to move. Ask students to identify resources that may become limited as space decreases and explain their thinking (i.e., food, shelter, water, etc.).

Selecting an organism from one of the previously developed ecosystems, students should develop a list of conditions and events, both natural and human-induced (e.g., number of predators, loss of habitat, disease, extreme weather, lack of food, land development) that would stress or reduce the population. Determine an action that would remove the stress and allow for a rebound of the population. Ask students to determine how the action helped the population. What negative effect could this rebound in the population have on other populations in the ecosystem? Revisit and discuss the concept of carrying capacity. Ask students if there is ever a time when a condition and event that decreases the population works toward the benefit of the ecosystem? Explain (For example, when there is a decrease in the nutria population of a wetland due to regulated trapping, there is an increase in the plant growth, which provides food, nesting material, hiding spots, shade, etc. for organisms in the wetland ecosystem). Students should use specific examples of what people do to alter the carrying capacity of an ecosystem in an effort to repair it and how scientific processes and knowledge were used in making the decision. 
Assessment
The student will create a game to demonstrate how carrying capacity is compromised when a non-native species competes for necessary nutrients. Students should create a game board illustrating one of the habitats studied in this unit. Game pieces should represent native organisms competing for nutrients, shelter, etc. Game cards should describe events that occur in the ecosystem to keep it in balance or disrupt the balance. At least 5 game cards should describe a negative effect of a non-native species introduced into the ecosystem. At least three game cards should describe appropriate and inappropriate methods of removing the invasive species from the ecosystem.  Have students move forward or retreat in response to the event on the card. 

Activity 35:  Ecosystem in a Bottle (SI GLEs: 1, 2, 5, 6, 15, 17, 33, 34; SE GLE: 48)

Materials List: two to three empty, clean 2-liter bottles or large glass or plastic jar with lid (per group); soil; rocks; sphagnum moss; water; plants or grass seeds; small animals such as worms, fish, tadpoles, ants, mealworms, or isopods; thermometer; spray bottle or other suggested materials from research
In this activity, students will prepare a bottle aquarium/terrarium to establish an ecosystem that includes living and non-living things. Directions for creating these systems can be found at a site such as Bottle Biology: TerrAqua Column available at http://www.bottlebiology.org/investigations/terraqua_main.html  or Make a Soda Bottle Terrarium at http://www.stormthecastle.com/terrarium/soda-bottle-terrarium.htm .

Using what was learned in Activities 1, 2, and 3, students should identify the abiotic and biotic features in an aquarium or terrarium and what is necessary for a balanced ecosystem (animals, plants, decomposers, water, oxygen, carbon dioxide, carbon, nitrogen, temperature, light, pH.) Students should create a classroom bottle aquarium/terrarium to use in the following activity or have each group design/customize and build their own model, based on research. When they are assembled, students should observe them for one week and record in their science learning logs (view literacy strategy descriptions) any changes in living and nonliving components, in order to determine a baseline for the ecosystem. At the end of a week, students should make any necessary adjustments to their ecosystems and then seal them. Ask students how each non-living component interacts with each living component. Suggested questions include the following: 
· What changes, if any, did you notice in the organisms in the ecosystem?

· What might be the cause for the changes you observed?

· What interactions did you observe? (animals eating plants and breathing ai;, plants utilizing sunlight to grow; evapo-transpiration creating condensation on the inside of the bottle from an interaction between sunlight, water in the soil, and plants; water turning green as algae population increase; etc.)

· How does your ecosystem resemble a natural ecosystem? How does it differ?

· What effects did the abiotic factors in the ecosystem have on the biotic factors? (Sunlight increased algae growth and plant growth, etc.)

· How did the biotic factors affect the abiotic factors (e.g., temperature, moisture, sunlight)?

· How did one abiotic factor affect another abiotic factor? (heat energy from the Sun increased the water temperature and/or soil temperature, increase in water temperature decreased amount of dissolved oxygen in aquatic chamber, etc.)

· How did one biotic factor affect another biotic factor? (One animal may have eaten the plant or another animal; decomposers may break down the dead organisms in the aquatic or terrestrial chamber, etc.)

Guide students to generate testable questions that they can answer by designing a new investigation; then they should design an experiment to test the effects of removing or changing one of the abiotic or biotic components from/of the aquarium/terrarium. Guide students to identify the independent and dependent variables they will use and what information they will use as baseline data for comparisons. After teacher approval of their design, students should begin the investigation. Students should create a chart or table to record observations over a two-week period. Include in the chart daily temperature readings, amount of condensation (if any), height of plants, number of organisms still alive, activity of organisms, clarity of water (for aquarium ecosystem), and any other important factors observed. Instruct students to observe all other students’ ecosystems and share progress with each other. Students need to recognize the importance of communication with each other about their investigations and others’ progress as a tool for understanding what is happening in their own investigations. After the two weeks, students should explain what they observed and what factors were necessary to try and maintain equilibrium in the aquarium/terrarium. Students should utilize what is occurring with their own ecosystems and the daily communication that has happened with other groups, in order to identify faulty reasoning with observations and inferences of classmates. Guide students to understand that there may be more than one way to interpret a given set of data, which may result in different inferences by classmates. Students should explain limitations of the models they created and make recommendations for improvement. They should keep the models in the classroom to be used again in Activity 11.

Unit 5 Concept 2: Food Chains and Webs, Adaptations
GLEs

*Bolded GLEs are assessed in this unit

LS 23   Construct food chains that could be found in ponds, oceans, marshes, forests or      

 meadows (Synthesis)
LS 24
 Describe the roles of producers, consumers, and decomposers in a food chain 

 (LS-M-C2) (Comprehension)

LS 25   Compare food chains and food webs (Comprehension)

LS 26
Identify and describe ecosystems of local importance (LS-M-C3) (Comprehension)

LS 27
Compare common traits of organisms within major ecosystems (LS-M-C3) (Comprehension)

LS 28   Explain and give examples of predator/prey relationships (Comprehension)

LS 29
Describe adaptations of plants and animals that enable them to thrive in local and other natural environments (LS-M-D1) (Comprehension)

SI 1
 Generate testable questions about objects, organisms, and events that can be  

 answered through scientific investigation (SI-M-A1) (Application)

SI 2
 Identify problems, factors, and questions that must be considered in a scientific 

 investigation (SI-M-A1) (Analysis)

SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 10
 Identify the difference between description and explanation (SI-M-A4) (Comprehension)
SI 16
 Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts,  

 spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Application)
SI 21
 Distinguish between observations and inferences (SI-M-A7) (Comprehension)
SI 23
 Use relevant safety procedures and equipment to conduct scientific investigations  

 (SI-M-A8) (Comprehension)

	Purpose/Guiding Questions:

· Identify the levels of organisms in a food chain and explain the roles of each.
· Explain the predator/prey relationship, using an example from one of the Louisiana habitats.

· Identify the adaptations that were necessary for survival by plants and animals for some Louisiana ecosystems.

· Describe the role decomposers play in the cyclical life process.
	Vocabulary:

· Food Web

· Food Chain

· Energy Pyramid

· Primary Consumer

· Secondary Consumer

· Decomposer

· Producer

· Consumer

· Detritus

	Key Concepts:

· Describe the roles of producers, consumers, and decomposers in a food chain.

· Compare food chains and food webs.

· Describe various Louisiana ecosystems (marsh, forest, prairie, estuary, swamp, wetland).

· Identify predator/prey relationships.

· Describe common traits and adaptations that help animals survive in ecosystems.
· Describe the carbon, nitrogen, water, and oxygen cycles and where they occur (e.g. soil, atmosphere).


	Resources:

· Textbook Unit B

· Adaptations – Bird Beak Kits are available at LRCE
· Salt marsh animals www.promotega.org/ksu00023/newanimals.htm
· Pond by Gordon Morrison.

· Common Ground: The Water, Earth, and Air We Share by Molly Garrett Bang.

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· Compost Critters by Bianca Lavies

· The Magic School Bus Gets Eaten:  A Book about Food Chains by Patricia Relf, Bruce Degen, and Joanna Cole.

· Bottle Biology: The Microbiology of Decomposition Available online at. http://www.bottlebiology.org/investigations/decomp_bkgreading.html 
· Elements—Carbon and Nitrogen. Available online at http://chem4kids.com/files/elements
· Science of the Earth System: Carbon Cycle and Ecosystems. Available online at http://www.earth.nasa.gov/science/carbon.html.
· http://www.physicalgeography.net/fundamentals/9s.html
· http://homepages.nyu.edu/~pet205/nitrogen.html
· http://science.howstuffworks.com/earth1.htm


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.
*Activity 36:  Food Chains and Webs (SI GLEs: 3, 16, 19; LS GLEs: 23, 24, 25, 28)

Materials List: example of an energy pyramid, labels that represent the Sun and various plants and animals found in one general ecosystem, ball of yarn or string, Food Chains and Food Webs Vocabulary Self-Awareness Chart BLM

Use the vocabulary self-awareness strategy (view literacy strategy descriptions) to assess students understanding of important terms for understanding food chains and food webs. In this strategy, the teacher identifies target vocabulary for the lesson and provides students with a list of terms. Each vocabulary word is rated according to the student’s understanding, including an example and a definition. If they are comfortable with the word, they give themselves a “+” (plus sign). If they think they know, but are unsure, they note the word with a “√” (check mark). If the word is new to them, they place a “-” (minus sign) next to the word. Over the course of the assignment, students add new information to the chart. The goal is to replace all of the check marks and minus signs with a plus sign. Provide students with the Food Chains and Food Webs Vocabulary Self-Awareness Chart BLM and have them fill in as much as they can. Students should also include any words that were suggested during the brainstorming session. Suggested words to include are energy pyramid, producer, decomposer, scavenger, food web, food chain, primary consumer, secondary consumer, tertiary consumer, herbivores, carnivores, omnivores, predator, prey, and energy source.

Select one general ecosystem and have the students provide a list of several plants and animals representative of that location. During this discussion, encourage students to create a table of producers and first- and second-level consumers. The chart can be drawn on the board and copied into science learning logs (view literacy strategy descriptions).  

Be sure to include a variety of animals. Students can find examples of food webs and energy pyramids for different biomes online by accessing one of several websites such as http://curriculum.calstatela.edu/courses/builders/lessons/less/biomes/introbiomes.html,
or http://www.ftexploring.com/me/me2.html, or by using textbooks or trade books. Use the created table of first- and second-level consumers to develop an energy pyramid, and through discussion, generate an awareness of the number of organisms found at each level. Draw the energy pyramid on the board and have students sketch it in their science learning logs (view literacy strategy descriptions). 

To help students understand the interconnectedness of organisms in a food web, play the following game. Select a food web that is present in one of the ecosystems previously studied. Designate one student to represent the Sun, the energy source. The rest of the students should be assigned roles as plants or animals. Instruct the “Sun” to stand in the middle of the room. Have each student wear a label around his/her neck to identify which organism he/she represents, and stand in a large circle around the Sun. Give a ball of yarn to the “Sun” and have him/her hold onto the end of the string and toss the ball to a “producer.” Have the “producer” explain how they obtain their energy from the Sun. The “producer” should toss the ball of yarn to a “primary consumer,” making sure to hold onto a length of the string. The “primary consumer” should explain how he/she receives energy from the producer, and ultimately, the Sun. From a primary consumer, the yarn should be tossed to a “secondary consumer” and so on until the yarn is tossed to an organism that doesn’t have a predator. At each move, have students identify the predator/prey relationship being demonstrated. If no such relationship exists at that move, have students identify the producer/consumer relationship. Have all students hang on to their yarn and start the game again. All students can participate in the second round, demonstrating how a producer can be food for more than one consumer, and a consumer can be food for several other consumers. Be sure that students understand that the food web is primarily describing the flow of energy through the ecosystem.

Ask students to predict what other organisms would be affected once the first groups disappeared. Are there other organisms within in the web that could be substituted as a food source? To demonstrate how food webs can be negatively affected, allow one or two of the organisms to die.  Trace the effect backwards by following this organism’s string in order to find out what other organisms are negatively affected by this event. Have students draw illustrations of their created food web in their science learning log and describe how each part is interconnected. Students should revisit their vocabulary self-awareness chart to update it as their understanding of important terms increases. The vocabulary chart can be used to review for upcoming tests and in communicating scientifically when discussing food webs and food chains. 

Activity 37:  Who Are the Players?  (SI GLEs: 1, 10, 21, 23; LS GLE:  24)

Materials List: leaf detritus, dried and fresh leaves of same type as leaf detritus, hand lenses, gloves, Food Chains and Food Webs Vocabulary Self-Awareness Chart BLM (from Activity 6), newspaper or paper towels, hand washing soap

Collect samples of leaf detritus for students to examine or, if possible, take students on a walk to observe leaf detritus at the edge of a swamp, marshy area, the floor of a forest/wooded area, or under a rotting log. Have students also observe dried and fresh leaves from the same area for comparison. Ask students to suggest some questions that might be asked about the decomposing, fresh, and dried leaves, based on their observations. Encourage students to ask such questions as Are these the same kinds of leaves? If they are, what has caused them to change so much? How long have they been decomposing? What will they look like if they are left here for another week? Month? Students should wear gloves when handling the detritus, and wash their hands immediately following the activity. Students should use their senses (except taste, of course) to describe its appearance and smell, and then infer what the original material was. Ask students to hypothesize how the leaves were transformed into detritus. Encourage a discussion about the smell associated with the detritus and what caused it. 

Discuss how the decomposers in compost piles work to break down organic material into nutrients that can be recycled back into soil. If one is available, have students visit it to see some of the organisms that live in compost piles and to observe how the organic material changes over time.  Introduce the term decomposer and guide a discussion about the role decomposers play in a food chain/web and in composting. Students should also revisit the Food Chains and Food Webs Vocabulary Self-Awareness Chart (view literacy strategy descriptions) BLM to update their understanding of the word decomposer.  
Direct students to look at the food web created in Activity 6 and make sure that decomposers are identified on it. If necessary, students should add decomposers to their food web to make it more complete. 

Students can access the following websites to learn more about decomposition:      

http://www.lpb.org/education/classroom/itv/envirotacklebox/teacherguide/module5/5rot.htm 
http://www.ftexploring.com/me/me2.html 

http://www.bottlebiology.org/investigations/decomp_bkgreading.html 
The video, Rotten But Not Forgotten, an EnviroTacklebox™ module  produced by Louisiana Public Broadcasting is available through United Streaming, at http://www.lpb.org/education/cyberchannel.cfm , for those who subscribe to this service. Several school libraries and individual teachers have copies of this series, as well.   

*Activity 38: Acetate Ants and Adaptations (SI GLEs: 2, 22; LS GLEs: 27, 29)

Note:  You may substitute Bird’s Beak Buffet for this activity.

Materials List: hole puncher; red, blue, yellow, green, and clear acetate; timer; masking tape; colored pencils or crayons

To introduce students to the concept of adaptations, conduct the following activity. Using a hole puncher, punch out 30 circles each from sheets of red, yellow, blue, green and clear acetate. Before students arrive, scatter the circles all over the floor of the classroom. Students will be told that the floor will represent the habitat for a population of a very small ant, Acetatis antus and that they (the students) will represent a predator that feeds on this particular species of ant. The students will be given two minutes to search for the prey (circles). When the two minutes are up, have students record their findings and make a class tally, recording total number of ants by color, including the number of individuals originally in the habitat, the number captured and the number remaining in the habitat. Students should individually construct a graph to illustrate these findings. Students should explain which animals were the most difficult to find and why and to predict what would eventually happen to those animals who were least adapted.

Following this activity, elicit a class discussion, asking students to list organisms that live in their local area. Have students identify any adaptations that enable each organism to be successful there. Challenge students to use a variety of sources to obtain information about one animal from a local ecosystem and adaptations that have made it suitable to its environment. Have students make an illustration of the animal in its habitat utilizing this adaptation. Ask students how this adaptation would make it difficult to survive in other ecosystems. Guide students to understand that the adaptations that help an animal survive in one ecosystem may make it difficult or impossible to survive in other ecosystems. Have students share their research and illustrations with classmates. 

Ask students to list some human adaptations. To illustrate one important primate adaptation, have students tape their thumb down with masking tape, so that it is no longer an opposable thumb, and ask them to try and pick up things, etc. Ask students why the thumb is an important characteristic of humans and other primates. Discuss this adaptation of primates and how it is used to perform daily activities. Ask students to identify activities that would be difficult for them to do without this adaptation.

*Activity 39:  Home to Whom? (SI GLEs:  3, 19; LS GLEs:  23, 24, 25, 26, 28)

Materials List: pictures of Louisiana habitats, chart paper, map of Louisiana that shows the land features, poster or mural paper, cardstock, scissors, colored markers or pens

Show students pictures of different Louisiana habitats (e.g., marsh, prairie, bottomland hardwoods, flatwoods, longleaf pine forests, shortleaf pine-oak-hickory forests, and upland hardwoods). To assess prior knowledge, have students generate questions they would like to have answered about each habitat and list these questions under its name on a piece of chart paper or on the board. Divide the class into cooperative groups. Each group should choose one of the Louisiana habitats and determine one of its geographic location(s) in the state. Using a variety of resources, including the websites listed in the resource section, students should develop a description of the habitat and make a list of plants and animals found in that region. They should prepare an illustration (poster, mural, etc.) of the habitat and geographic location (using words or pictures) and create a food web of the organisms they wish to include, drawing arrows from food sources to all appropriate consumers to illustrate the complex nature of a food web. Students should use a minimum of three abiotic elements, three plants, three herbivores, three omnivores, and three carnivores. Students should identify producers, consumers, and decomposers as they identify different food chains within each food web, and then explain the difference and similarity between food chains and food webs. The predator/prey relationships within each habitat should also be identified. 

Students should draw their selected habitat with food web illustration on a reinforced material such as cardstock and then cut the drawing into puzzle pieces. Allowing time for the students to complete the puzzles from a number of groups in the class provides an introduction to a variety of habitats.

Unit 5 Concept 3:  Cycles

GLEs

*Bolded GLEs are assessed in this unit

PS 5
Describe the properties and behavior of water in its solid, liquid, and gaseous phases (states) (PS-M-A5) (Comprehension)

PS 12
Identify the Sun as Earth’s primary energy source and give examples (e.g., photosynthesis, water cycle) to support that conclusion (PS-M-C3) (Comprehension)

SE 49
Identify and give examples of pollutants found in water, air, and soil (SE-M-A3) (Analysis)

SE 50
Describe the consequences of several types of human activities on local ecosystems (e.g., polluting streams, regulating hunting, introducing nonnative species) 

(SE-M-A4) (Analysis)

SE 51
Describe naturally occurring cycles and identify where they are found (e.g., carbon, nitrogen, water, oxygen) (SE-M-A7) (Comprehension)

ESS 38 Estimate the range over which natural events occur (e.g., lightning in seconds,   mountain formation over millions of years) (ESS-M-B3) (Comprehension)

ESS 46 Identify and explain the interaction of the processes of the water cycle 

(ESS-M-C6)  (ESS-M-A10) (Comprehension)

SI 3
Use a variety of sources to answer questions (SI-M-A1) (Comprehension)
SI 4
Design, predict outcomes, and conduct experiments to answer guiding questions 

(SI-M-A2) (Synthesis)

SI 5
Identify independent variables, dependent variables, and variables that should be controlled in designing an experiment (SI-M-A2) (Analysis)
SI 10
Identify the difference between description and explanation (SI-M-A4) (Comprehension)
SI 14
Develop models to illustrate or explain conclusions reached through investigation 

(SI-M-A5) (Application)

SI 18
Identify faulty reasoning and statements that misinterpret or are not supported by the evidence (SI-M-A6) (Analysis)
SI 19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Synthesis)
SI 20
Write clear, step-by-step instructions that others can follow to carry out procedures or conduct investigations (SI-M-A7) (Comprehension)
SI 21
Distinguish between observations and inferences (SI-M-A7) (Analysis)
SI 22
Use evidence and observations to explain and communicate the results of investigations (SI-M-A7) (Comprehension)
SI 37
Critique and analyze their own inquiries and the inquiries of others (SI-M-B5) (Evaluation)

SI 38
Explain that, through the use of scientific processes and knowledge, people can solve problems, make decisions, and form new ideas (SI-M-B6) (Comprehension)
	Purpose/Guiding Questions:

· Describe how the processes of the water cycle interact with one another.

· Identify the processes in the water cycle that are affected by the Sun.

· Describe the ways the water cycle affects the landforms.

· Identify the most important natural Earth cycles and their major processes.


	Vocabulary:

· Water cycle

· Evaporation

· Condensation

· Precipitation

· Transpiration

· Carbon-oxygen cycle

· Nitrogen cycle

· Respiration

	Key Concepts:

· Describe the carbon, nitrogen, water, and oxygen cycles and where they occur (e.g. soil, atmosphere).
· Identify the physical characteristics of the Sun.

· Explain the processes of the water cycle.

Activity Specific Assessments:

· Activity 40

	Resources:

· Textbook Unit B

· Fresh and Flowing Waters pamphlet from Coca-Cola Company.

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· Starting All Over Again (The Cycles of Nature) written by Lois Andre Bechely and Karen Beth Traiger. 

· WOW: The Wonders of Wetlands by U.S. Environmental Protection Agency and U.S. Department of the Interior.

· NOAA: NOAA’s Environmental Satellites: Available online at www.oso.noaa.gov/history
· NASA: Weather Satellites History: Available online at http://www.hq.nasa.gov/office/pao/History/weathsat.html
· Science of the Earth System:  Water and the Energy Cycle. Available online at http://www.earth.nasa.gov/science/water.html
· The Water Sourcebooks. Available online at http://www.epa.gov/safewater/kids/wsb/



Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 40:  Round and Round It Goes! (SI GLEs: 10, 18, 37; SE GLE: 51)

Materials List: pictures or diagrams of life cycles of frogs and butterflies; diagrams of the water cycle, the rock cycle, and seed to plant cycle, etc.; sections from a newspaper; rolling pin; large section of window screening; whisk or blender; bucket or large bowl; art materials for creating diagrams of natural cycles

This lesson will act as an initial assessment of the students’ background knowledge of natural cycles. Show pictures of different cycles found in nature, such as the life cycle of a frog or butterfly, the water cycle, rock cycle, lunar cycle, and plant cycle. Have students describe what happens in each step of the illustrated cycle, and then have them explain what makes each of them a cycle. Use their explanations to write a definition of a natural cycle on the board. (Be sure to include only those suggestions that fit the definition of a natural cycle.) Have students generate additional cycles and list them on the board along with the cycles shown in the pictures. Students should critique their own suggestions and determine if they match the criteria of a complete cycle.

Then ask students to look at the following list of cycles to determine if they fit the definition created earlier:

· seed to plant to seed 

· food web

· aluminum can recycling

· four seasons 

· paper/newspaper recycling

· night/day

· glass bottle recycling

· life cycle of an insect or  animal not used in the introduction

Ask students to identify the cycles that are man-made. Ask how they are similar to and different from natural cycles. 

Use a website such as http://www.talkabouttrees.org/acts/p16.html or http://www.ecokids.ca/pub/fun_n_games/printables/activities/assets/science_nature/papermaking.pdf or a book to find directions for making recycled paper. Have students follow the directions to create the recycled paper. Then ask

· How is this cycle like a natural cycle? How is it different? 

· What is the benefit of recycling paper? What is the benefit of recycling water? 

· What other objects or items in nature are beneficial to recycle? 

· How is the life cycle of an organism similar to recycling paper, aluminum, or glass? How is it different?

Have students choose a natural cycle to illustrate creatively and present to the class. Ask students why cycles in nature are important. (Cycles allow materials to be used over and over again, which allows life to continue.) Have students identify cycles from the list above and/or suggest new ones that reuse materials found on Earth. Have other students identify faulty reasoning and any statements that misinterpret or are not supported by the definition of a cycle.

Summarize the lesson by guiding students to understand that there is a continual cycling and recycling of materials in the environment such as the nutrients and minerals in plants and animals, carbon, nitrogen, and water. Emphasize to them that there is a finite amount of matter on Earth, which is used over and over again. This recycling of materials allows life on Earth to continue. 

Assessment
The student will be shown an example of an incomplete natural cycle and then identify what is missing and how it affects the cycle. Students will then redraw the cycle including the missing part.

Activity 41:  Go Flow (SI GLEs: 14, 18, 19; PS GLEs: 5, 12; ESS GLEs: 46)

Materials List: pictures drawn by students of different stages of hydrologic cycle, plants, land scenes, individual water drops, large sheets of drawing paper, lamp with light bulb, Round and Round I Go! BLM, learning logs

Prior to beginning this activity, remind students of appropriate behavior when moving around the room, to minimize injuries. 
This is an interactive lesson in which the students act out the hydrologic cycle. Students should draw pictures of the parts of this cycle on large poster boards and label them or locate appropriate pictures from the Internet to use. Included in their drawings/photos  should be several bodies of water (e.g., puddles, oceans, streams, rivers, lakes, aquifers), land scenes (e.g., mountain, desert, rainforest, farmland, underground pictures, etc.), clouds, plant types (e.g., trees, bushes, grasses, soft stemmed plants, etc.), to allow students choices when making their moves from one station to another. Place the drawings around the room and instruct one student to stand next to each picture, while holding a picture of an accurately drawn large water molecule. Show students the lamp and ask them what it represents (the Sun). Ask students to explain the importance of the Sun in the water cycle (It provides the energy that is absorbed by Earth and reradiated back. This energy fuels the hydrologic cycle and without it, there would be no hydrologic cycle or even life on Earth). Remind students of the previous activity where they built a water cycle model and used the lamp (Sun) to fuel it.  On your signal, turn on a lamp and have them move to a new picture that shows a possible way that water can move in the cycle. Have each person explain what happened to bring him/her to the new step in the cycle. Ask students to identify the change in phase that water molecules go through as they move through the cycle. Emphasize to students that each water molecule itself does not change its shape or composition. Instead, the water molecules move closer together or farther apart as each phase occurs. If a move is made to a picture that does not make sense, have others in the group explain what is wrong with the move and suggest other more reasonable moves. After playing the game enough times to allow everyone a chance, ask students to write an explanation of the hydrologic cycle in their science learning logs (view literacy strategy descriptions). Science learning logs are journals created and used by students to record written and visual observations, make predictions, record new understandings, explain science processes, pose and solve problems, and reflect on what has been learned. Included in their explanation should be a labeled drawing or diagram of the hydrologic cycle. Students should be able to explain that water doesn’t move in a circle, but travels in many directions as it evaporates, condenses, transpires, precipitates, infiltrates, etc. Students can also acquire information about the water cycle by accessing one of the following websites:

· Round and Round It Goes! The Water Cycle http://www.dnr.state.wi.us/org/caer/ce/eek/earth/groundwater/watercycle.htm 

·  United States Geological Survey 

http://ga.water.usgs.gov/edu/watercycle.html
· Global Warming Kids Site: Water Cycle Model

http://www.epa.gov/globalwarming/kids/water_cycle_version2.html
To demonstrate understanding of the interconnectedness of each part of the water cycle, have students respond to the following RAFT prompt (view literacy strategy descriptions): 

R (Role): 
A water molecule in one of the stages of the water cycle

            A (Audience): Teacher and classmates

            F (Format): 
Diary Entry

            T (Topic): 
What is happening to them in the stage they have chosen and what happens to move them into another stage

Instruct students to select one of the stages in the water cycle as their role for the RAFT (evaporation, transpiration, condensation, precipitation, infiltration, and runoff). Students will write a diary entry about their experience as a water molecule in the selected stage and what happens to cause them to move into another part of the cycle. The importance of the Sun as Earth’s primary energy source should be stressed in their diary entries. It should be scientifically accurate but written in an entertaining style. Provide students with the Round and Round I Go! BLM on which to record their diary entries. 

Allow time for students to share their RAFTs with the class. Classmates should pay attention for inaccuracies in scientific statements made in the diary entries and identify them as each RAFT is read. 

*Activity 42:  Other Important Earth Cycles (SI GLE: 38; ESS GLE: 38; SE GLE: 51)

Note:  The “Traveling Nitrogen Game” is an excellent activity to illustrate the movement of nitrogen through its cycle.  See Supplemental Resources.

Materials List: Starting All Over Again materials, Internet access

Prior to class, access the Starting All Over Again materials at http://www.cfaitc.org/LessonPlans/pdf/402a.pdf. Prepare student handouts with descriptions and diagrams for the nitrogen cycle and the carbon/oxygen cycle found in Read All About It! (also from the Starting All Over Again materials). Look carefully through all the material to find the needed handouts, as they are not in numerical order.

Explain to the students they will read about different cycles that occur in nature and examine diagrams that illustrate the cycles. They will use a method that will help them pick out the main points of the reading and share what they read with other students. Instruct each student to individually read the Nitrogen and the Nitrogen Cycle handout. Then instruct the students to do a think-pair-share activity. Think-pair-share is a quick way to have student partners exchange their thoughts and ideas on a topic, or react to a new question. After the students have read the handout, have them think about it for a minute or two and then share their thoughts and ideas with a partner. As a class discussion, have students share their thoughts to summarize the important points of the nitrogen cycle. 

Be sure to

· Identify the key organisms in the recycling of a molecule of nitrogen.

· Determine how raising various crops affect the nitrogen cycle.

· Discuss how fertilizer application affects the nitrogen cycle.

· Discuss how nitrogen can become a pollutant.

· Discuss the possibility of nitrogen pollutants being recycled into a usable form of nitrogen.

· Discuss the length of time that nitrogen takes to travel through the nitrogen cycle (a biological cycle that is dependent on temperature, moisture, and available bacteria resources and can take from as little as 2-6 weeks in aquariums and ponds or much longer in nature for the cycle to be completed).

Repeat the think-pair-share process for the carbon/oxygen cycle.

Class discussion questions for the carbon/oxygen cycle are:
· What are three things you do that affect the carbon/oxygen cycle?

· How do large forest or grass fires affect the carbon/oxygen cycle?

· Suppose a farmer plants ten acres of pecan trees on desolate land. How might this affect the carbon/oxygen cycle?

· How long does it take for carbon and/or oxygen to cycle through the carbon/oxygen cycle? (The geological carbon cycle operates on a time scale of millions of years, whereas the biological carbon cycle operates on a time scale of days to thousands of years. The oxygen cycle operates on a time scale of hours to days.)

To summarize and expand upon what has been learned through the think-pair-share process, share an article about the “dead zone” in the Gulf of Mexico with the students. Several articles that explain the causes of the dead zone in the Gulf of Mexico are available online such as “Gulf of Mexico: The Dead Zone” available at http://www.americanrivers.org/site/PageServer?pagename=AMR_content_e345 or “Hypoxia in the Gulf of Mexico,” available online at http://www.enviroliteracy.org/article.php/1128.html. In addition, there are articles that investigate how different environmental and governmental groups are addressing the issue, including “Study Finds Farm Runoff Feeds Dead Zone in Gulf of Mexico,” available at http://www.ewg.org/node/22580 or “Limiting Dead Zones,” available at http://www.sciencenews.org/articles/20040612/bob9.asp. 

After reading the article, have students respond to the following questions previously addressed after reading about the nitrogen cycle:

· Determine how raising various crops affect the nitrogen cycle.

· Discuss how fertilizer application affects the nitrogen cycle.

· Discuss how nitrogen can become a pollutant.

Ask students to identify how scientists and other people are using knowledge about the causes of dead zones in their efforts to solve its associated problems. 

Activity 43:  Nature’s Cycles In Action: The Carbon Cycle and the Nitrogen Cycle

(SI GLEs: 3, 4, 5, 20, 21, 22, 40; SE GLEs: 49, 50, 51)

Materials List: Internet access, diagrams of nitrogen and carbon cycles, poster board, markers,  soil, water, decomposing plant matter, sterilized manure, disposable gloves, legumes, topsoil, fertilizer, soil and/or water test kit, containers for soil and/or water

Be sure that students discuss safety concerns about working with soil, manure, decomposing plant material, soil and water testing chemicals, etc. before beginning the first activity and determine proper safety procedures to follow to conduct the experiment. 

To further investigate the carbon cycle and the nitrogen cycle, have students perform the following: 

Part A: Carbon Cycle—(1-2 class periods)

Provide students with a diagram of the carbon cycle, such as the one found at the following website: Carbon: the Element of Surprise, http://www.lpb.org/education/classroom/itv/envirotacklebox/modules/m5crbntrack.htm#fast
or an animated diagram, such as the one that can be found at the following website: EPA Climate Change Kids Page: The Carbon Cycle Movie,
http://www.epa.gov/climatechange/kids/carbon_cycle_version2.html
Students should view the movie to learn about the carbon sinks on land, in the air, and in water. Students should use the diagrams to determine where the carbon sinks on Earth can be found. (A carbon sink is a place on Earth where carbon is stored in large quantities.) List the places on the board; then ask students to explain how each sink was created. Students may draw on material previously read at the beginning of the activity to form their explanations or use information found at one of the new websites.  Instruct pairs of students to choose one carbon sink to research further. They should find out how it was formed, how carbon cycles through it and how fast it cycles. Student pairs should identify key vocabulary words for their carbon sink and use the vocabulary card strategy (view literacy strategy descriptions) to create vocabulary cards (refer to Unit 4, Activity 3 for an example of a card). Students should create cards for words such as slow-track carbon recycling, fast-track carbon recycling, carbon sink, atmosphere, fossil fuel, deforestation, transpiration, respiration, etc. Using the word “carbon sink,” for example, students would write the word in the middle of the card. In the left top corner of the card, students would write the definition of a carbon sink (an area which traps and stores carbon). On the top right of the card, students should describe characteristics of a carbon sink (contains a large amount of carbon in the form of carbon dioxide or elemental carbon). On the bottom left of the card, students can write examples of carbon sinks (oceans, forests, and the atmosphere). Finally, on the bottom right of the card, students can draw an illustration of a carbon sink (an ocean, forest, or the atmosphere).  

Explain to students that carbon cycles through each sink and moves from one sink into another as part of the carbon cycle. Students should draw their carbon sink and share it with the rest of the class. Their sink should be the main emphasis in the drawing; however, it may be necessary to include one or more aspect of another sink to show how carbon enters a carbon sink or how it is released from it. (For example, when illustrating the atmosphere, students may need to include a drawing of how carbon from a factory is being released into the air, in addition to showing molecules of CO2 floating in the atmosphere, along with oxygen molecules, nitrogen molecules, and other atmospheric components.)  Have students explain how long carbon remains in each sink and identify if it is an example of fast track carbon cycling or slow track carbon cycling. Students should use the vocabulary words identified for their carbon sink in their explanation.  Hang all drawings on the wall in front of the class. Once all students have shared their carbon sinks, have students use large poster board arrows to make connections between each other’s sinks to illustrate how carbon cycles through different sinks. Vocabulary cards can be attached to the diagram to help other students understand the terms. Be sure that students identify whether each cycling process is a slow track or fast track cycle. 

Additional information on the carbon cycle can be obtained from the video, Carbon: Element of Surprise, available through Louisiana Public Broadcasting’s Instructional Television broadcast (viewing and taping dates can be found at http://www.lpb.org/education/classroom/itv and by video streaming from United Streaming, provided by LPB. Accompanying lessons can be found online at http://www.lpb.org/education/classroom/itv/envirotacklebox/.
Part B: Nitrogen Cycle (1 class period)

Students should review a diagram showing the nitrogen cycle and discuss how nitrogen moves through the atmosphere into the soil, how bacteria fix nitrogen for plant use, how plants utilize nitrogen, and how it is released back into the atmosphere and soil. Ask students to list different natural materials that provide nitrogen to the soil and water. Elicit from students sources from which nitrogen can be obtained, including decomposing plant material, animal waste, legumes, and fertilizers (man-made). Guide students to design an experiment that would help them determine which source provides the most nitrogen to the soil or water. Students could set up containers of equal amounts of soil or water and then use equal amounts of the nitrogen sources. If an actual experiment is performed, starting and ending levels of nitrogen in the soil or water should be determined using a soil or water testing kit that tests for nitrogen.  Students should identify independent and dependent variables and controls needed to perform a viable experiment. Students need to write the steps that should be followed to test their hypothesis correctly. Students should perform the experiment, record results, and discuss outcomes. This activity will take at least two weeks to determine the outcomes. Ask students

· How have scientists used knowledge about the nitrogen cycle to improve crop production? (Understanding the chemistry of nitrogen in soils and how nitrogen is “fixed” for plant use can help farmers supply sufficient nitrogen for crop needs.)

· Which method of increasing nitrogen was most effective in the shortest amount of time? What observations were used to determine which soil or water sample had the greatest increase in nitrogen? (Measurements of increases in nitrogen were observations.) How can these results be used to help farmers improve crop production? Explain. 

· What evidence in the water samples indicates an increase in nitrogen? (increases in algae growth) Students should understand that they are making an inference about increased nitrogen from the increase in algae. Actual measurements of the nitrogen levels are quantifiable observations. 

· What effect does excess nitrogen have on algae growth in waterways? How have scientists used this knowledge to decrease pollution in waterways?

(Excess nitrogen increases algae growth in waterways, causing depleted oxygen supply for organisms with gills when the algae die and decompose. Increased algae blooms cloud the water and cause temperature increases which allow less oxygen to remain dissolved in water and decrease water quality. Scientists have created best management practices to be used to control excess nitrogen from entering water bodies.)

Unit 5 Concept 4:  Human Impact

GLEs

*Bolded GLEs are assessed in this unit

SE 49
Identify and give examples of pollutants found in water, air, and soil (SE-M-A3) (Comprehension)

SE 50
Describe the consequences of several types of human activities on local   ecosystems (e.g., polluting streams, regulating hunting, introducing nonnative species) (Comprehension)

SI 16
Use evidence to make inferences and predict trends (SI-M-A5) (Analysis)
SI 26
Identify and describe ecosystems of local importance (LS-M-C3) (Comprehension)

SI 27 
Recognize that science uses processes that involve a logical and empirical, but  

flexible, approach to problem solving (SI-M-B1) (Comprehension)

SI 34 
Recognize the importance of communication among scientists about investigations in progress and the work of others (SI-M-B5) (Comprehension)
	Purpose/Guiding Questions:

· Describe a system and state how changes to one part manifest themselves in others.

· Describe how changes, such as natural events like wildfires, hurricanes, or introductions of nonnative species, disrupt the populations of various animals in an ecosystem.

· Describe what has happened to local ecosystems because of urban sprawl and continuing development of once-open land for malls, subdivisions, recreation sites, etc.


	Vocabulary:

· Pollution

· Independent Variable

· Dependent Variable

· Non-native species

· Ecosystems

	Key Concepts:

· Identify pollutants found in water, air, and soil.
· Describe how human activities have a positive or negative impact on local ecosystems.

Activity Specific Assessment:

· Activity 44

	Resources:

· Textbook Unit B
· What’s Happening in the Ozone Layer by Isaac Asimov 

· Hands-on Earth Science Activities for Grades K-8 by Marvin Tohman. Parker Publishing.

· Global Warming. Available online at www.epa.gov/globalwarming/kids/index.html


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 44:  Pollution (SI GLEs: 16, 27; SE GLEs:  49, 50)

Materials List: photos of activities causing pollution in an ecosystem, chart paper, Internet access, science learning logs

Show pictures of locations where pollution can possibly occur in different ecosystems (e.g., sewage pouring into a river, exhaust from car exhaust pipes, rusting cans of toxic waste buried in the soil, heavy sediment loading in a river) as well as not-so-obvious types of pollution (e.g., spraying fertilizers and pesticides on golf courses, animal wastes being deposited on lawns and from animals in pastures near rivers or streams, noise pollution created by the driving of piles to create foundations for homes in new neighborhoods, burning a large amount of trash, etc.) to students. On a large chart make three columns for “soil,” “water,” and “air.”

Divide students into cooperative groups and provide each group with one of the pictures. Have students in each group identify the types and source(s) of pollution being shown. Provide students with an opportunity to find out about how each type of pollution affects an ecosystem by using the EPA websites: http://www.epa.gov/students/  or http://www.epa.gov/highschool/  or other environmental websites that provide information about pollution. Bring all groups together and have them share what was discussed with the rest of the class. On the chart, list the identified pollutants under the correct column. Discuss what effect each type of pollution might have on the ecosystems created earlier. 

Ask students to work in their cooperative group to brainstorm (view literacy strategy descriptions) possible solutions to the type of pollution they just investigated. Brainstorming allows students to activate previously gained knowledge about methods that they know about for cleaning up pollution. Have each group record their ideas in their science learning logs (view literacy strategy descriptions). Then, instruct students to use the same website or another one to learn about methods that have been devised to clean up or protect against the type of pollution they previously researched. 

Ask students:

Did any of the ideas suggested while brainstorming, match any of the solutions being used for cleaning up your type of pollution? (answers will vary) If so, which ones? 

Have any of the methods you investigated been discontinued? If so, which ones and why? (some students may have found out that previously used methods of solving pollution problems created new ones or didn’t work effectively)

When scientists meet with failure in one of their methods, what do they do? (they try something new)

Can you give an example of a new method of pollution control that came about as a result of a previously failed method? (recycling paper instead of putting it in landfills, since the landfills are reaching capacity and it is difficult to find additional land to use, full, etc.)
Guide students to understand that science uses processes that involve a logical and empirical, but flexible approach to problem solving. 
Assessment 
The student will create a game to demonstrate how carrying capacity is compromised when a non-native species competes for necessary nutrients. Students should create a game board illustrating one of the habitats studied in this unit. Game pieces should represent native organisms competing for nutrients, shelter, etc. Game cards should describe events that occur in the ecosystem to keep it in balance or disrupt the balance. At least 5 game cards should describe a negative effect of a non-native species introduced into the ecosystem. At least three game cards should describe appropriate and inappropriate methods of removing the invasive species from the ecosystem.  Have students move forward or retreat in response to the event on the card. 

Activity 45: Non-Native Invasion (SI GLEs: 26, 27, 34; SE GLE: 50)

Materials List: book or video about non-native invasion, pictures of invasive species

To introduce students to the topic of invasive species (alien species), use the SQPL literacy strategy (view literacy strategy descriptions) to get the students’ attention and to hold their interest as they read. SQPL, Student questions for purposeful learning, is a strategy designed to gain and hold students’ attention by having them ask and answer their own questions. Use the following teacher prompt, or one of your own, to stimulate student questions: 

The Louisiana ecosystems are being destroyed by aliens. 

Write the statement on the board before the students arrive for science class. Have students pair up, and based on the statement, generate two or three questions they would like answered. The questions must be related to the statement and should not be purposely farfetched.  When all student pairs have thought of their questions, ask someone from each team to share the questions with the class. Write the questions on the board, so they can be reviewed while or after reading. Look over the list and add any pertinent questions that have been omitted. Now students are ready to seek answers to their questions. Remind them to listen carefully as you read to see if any of their questions get answered.  As you read, stop periodically to see if any questions can be answered and have volunteers share.  Any questions that are not answered should be revisited after the rest of the activity to see if they can be answered. Unanswered questions may serve as the focus for independent study and further research opportunities.

Non-native invasive species have severely impacted local ecosystems in many places around the world, including the state of Louisiana. Introduce students to non-native (alien) invasion by reading a book such as Oh No! Hannah’s Swamp is Changing by Marilyn Barrett-O’Leary or having them view the EnviroTacklebox™ video, Non-Native Invasion, available through the Louisiana Public Broadcasting’s United Streaming which is a subscription based service, available at http://www.lpb.org/education/cyberchannel.cfm. 

Show photos of and discuss organisms that have posed problems to Louisiana ecosystems, such as the nutria, water hyacinth, giant salvinia, hydrilla, Chinese tallow tree, kudzu, etc. Students should select one of these organisms to research; then write a story about how it was introduced into a local ecosystem, why it was successful in invading the area, and the problems it has caused. Through their research, students should identify a method that was tried and failed or one that can be used to remove or control the non-native species and include it in their story. Share stories with the class.  

Explain to students that scientists aren’t always successful in their first attempts in solving problems, but use processes that involve logical and empirical, but flexible approaches to problem solving that many times result in successful solutions. Provide students with an example such as trying to manually remove Giant salvinia and hydrilla from aquatic habitats while not realizing that the plant fragments left behind produce new growth. Students need to understand that scientists often try alternative methods to try to solve the same problem. Through communication of their successes and failures, eventually new methods that work are discovered. Highlight any examples from student stories that corroborate this concept. 

Unit 5 Assessment Options

General Assessment Guidelines

Assessment will be from teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be utilized to evaluate inquiry and laboratory technique skills. All student-generated work, such as drawings, data collection charts, models, etc., may be incorporated into a portfolio assessment system.

· Students should be monitored throughout the work on all activities via teacher observation and lab notebook entries.

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric.

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

· The student will create mobiles of ecosystems with food webs.

· The student will create a postcard using the front to illustrate the ecosystem and the back to describe the system.

· The student will prepare placemats for a selected ecosystem by drawing or using images.

· The student will keep a journal about a selected ecosystem. Discuss interactions in the local ecosystem and determine if they are predator or prey. Make a flow chart. Explain how nutrients are recycled in an ecosystem. 

· The student will create a set of Jeopardy-style questions using the components of their selected habitats. Putting all the habitats together, the students will make a game show for the class to play. Cooperative groups may play as teams against each other. No student group should have an opportunity to answer the questions they wrote.

· The student will compare and contrast the interaction of one species in different ecosystems.

· Using a Venn diagram, the student will compare the player levels in the different chains from different systems.

· The student will create trading cards to illustrate the important components of a particular ecosystem.

· The student will create a set of “I Have… Who Has….” Cards that shows pictures of all of the biotic and abiotic components of an ecosystem. Have students play the game to review all of the interactions between the components. Descriptions should be specific enough to allow only one answer to each card.

· The student will create cards with pictures of predators and prey that are in the ecosystem they researched. Have students trade decks with other groups to play a matching game.

· The student will create a water cycle poem.

· The students will write a story about a water drop’s trip through the water cycle using proper terms for each step of the cycle that the drop travels though.

Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).
5th Grade Science: Unit 5 Ecosystems

