	Background- What does the teacher need to know before teaching this lesson? 

	What is a habitat?[footnoteRef:1] [1:  http://idahoptv.org/sciencetrek/topics/habitat/facts.cfm] 

A habitat is a special place where a plant or animal lives. Just like you have a home or place to live, so do animals and plants. When we talk about an animal's or a plant's home it is more like a neighborhood than a “house.” An animal needs five things to survive in its habitat: food, water, shelter, air, and a place to raise its young

Animals require different amounts of space. Habitats can be big like a forest or they can be much smaller like a burrow. Some animals defend a huge territory or roam over a large area. Some other animals need only a small amount of space and can put up with neighbors that live close by. An animal leaves its “shelter” to get the things they need to live. If the population's needs are not met, it will move to a different habitat.
[image: https://static-s.aa-cdn.net/img/gp/20600002115019/200atoBNhOlVoi8VZW1I6gH-Z0gdyGtMdJpN7mxUJxZgn9PuWHj9tEyvNbHLHUjcEw=h900]
Because resources like water and food may be limited, plant and animal species often compete with each other for food and water. The only way that they can all live together is if they occupy slightly different niches or hold different “jobs” in the community. No two species can occupy exactly the same niche. They all have their own specific jobs or niches in the community. A niche is the smallest unit of a habitat that is occupied by a plant or animal. The habitat niche is the physical space occupied by the plant or animal. The niche is the role the plant or animal plays in the community found in the habitat.

What are the levels of ecological organization?[footnoteRef:2],[footnoteRef:3]  [2:  http://www.ck12.org/book/CK-12-Life-Science-Concepts-For-Middle-School/section/12.2/]  [3:  http://eschooltoday.com/ecosystems/levels-of-organisation-in-an-ecosystem.html] 

There are six  levels of ecological organization: 
· A species is a group of organisms that can reproduce and produce fertile offspring
· A population is a group of the same species that live in the same area at the same time 
· A community is a group of populations living and interacting with each other in a defined area 
· An ecosystem is a community of living organisms that interact with each other and their physical environment 
· A biome is a large geographic area with similar plants, animals, and other living organisms adapted to common environmental conditions (a group of similar ecosystems) 
· A biosphere is the sum of all ecosystems and living organisms on Earth 

What are the main components of an ecosystem?[footnoteRef:4] [4:  https://www.khanacademy.org/science/biology/ecology/intro-to-ecology/a/ecological-levels-from-individuals-to-ecosystems] 

Ecosystems consist of life forms existing in a symbiotic relationship with their environment. Life forms in ecosystems compete with one another to become the most successful at reproducing and surviving in a given niche, or environment. Two main components exist in an ecosystem: abiotic and biotic. The abiotic (non-living) components of any ecosystem are the properties of the environment; the biotic (living) components are the life forms that occupy a given ecosystem.

What types of ecosystems are there?[footnoteRef:5] [5:  https://blog.udemy.com/types-of-ecosystems/] 

There are two types of ecosystems: terrestrial (land-based) and aquatic (water-based). Any other sub-ecosystem comes under any of these two categories. Major ecosystems include forests, deserts, grasslands, tundra, fresh water, and marine.

What are wetlands?[footnoteRef:6] [6:  https://www.epa.gov/wetlands/what-wetland] 

Wetlands are low lying areas where water covers the soil, or is present either at or near the surface of the soil all year or for varying periods of time during the year. Water saturation (hydrology) largely determines how the soil develops and the types of plant and animal communities living in and on the soil. Wetlands may support both aquatic and terrestrial species. The prolonged presence of water creates conditions that favor the growth of specially adapted plants (hydrophytes) and promote the development of characteristic wetland (hydric) soils.

What types of wetlands are there?[footnoteRef:7] [7:  http://academic.emporia.edu/aberjame/wetland/define/define.htm] 

[bookmark: class]Given the diversity of wetland environments, many classification schemes have been proposed and utilized over the years. The Cowardin classification system includes five major wetland types:
· Marine: Open ocean, continental shelf, including beaches, rocky shores, lagoons, and shallow coral reefs. Normal marine salinity to hyper saline water chemistry; minimal influence from rivers or estuaries. Where wave energy is low, mangroves, mudflats or sabkhas may be present.
· Estuarine: Deep-water tidal habitats with a range of fresh-brackish-marine water chemistry and daily tidal cycles. Salt and brackish marshes, intertidal mudflats, mangrove swamps, bays, sounds, and coastal rivers. Drowned coasts, where supply of river sediment is insufficient to infill estuary basin.
· Riverine: Freshwater, perennial streams comprised of the deep-water habitat contained within a channel. This restrictive system excludes floodplains adjacent to the channel as well as habitats with more than 0.5‰ salinity.
· Lacustrine: This system includes inland water bodies that are situated in topographic depressions, lack emergent trees and shrubs, have less than 30% vegetation cover, and occupy at least 20 acres (8 ha). Includes lakes, larger ponds, sloughs, lochs, bayous, etc.
· Palustrine: All non-tidal wetlands that are substantially covered with emergent vegetation--trees, shrubs, moss, etc. Most bogs, swamps, floodplains and marshes fall in this system, which also includes small bodies of open water (< 20 acres), as well as playas, mudflats and salt pans that may be devoid of vegetation much of the time. Water chemistry is normally fresh but may range to brackish and saline in semiarid and arid climates.
Each of these systems may interface with each other or with dry land and deep ocean habitats, so that an environmental continuum exists across the Earth's surface. Flows of materials and energy occur within wetlands and between wetlands and other habitats.

Why are wetlands important?[footnoteRef:8],[footnoteRef:9] [8:  https://www.epa.gov/wetlands/what-are-wetland-functions]  [9:  https://ecology.wa.gov/Water-Shorelines/Wetlands/Education-training/Functions-values-of-wetlands] 

Wetlands are among the most productive ecosystems in the world, comparable to rain forests and coral reefs. Wetlands perform a dazzling array of ecological functions that we have only recently begun to appreciate.
· Water Purification: Wetlands protect water quality by trapping sediments and retaining excess nutrients and other pollutants such as heavy metals. 
· Flood Protection: Almost any wetland can provide some measure of flood protection by holding the excess runoff after a storm, and then releasing it slowly. The size, shape, location, and soil type of a wetland determine its capacity to reduce local and downstream flooding.
· Shoreline Stabilization: Wetlands that occur along the shoreline of lakes or along the banks of rivers and streams help protect the shoreline soils from the erosive forces of waves and currents. 
· Groundwater Recharge and Stream-flow Maintenance: Aquifers and groundwater are "recharged," that is, replenished with water by precipitation that seeps into the ground and by surface waters. 
· Fish and Wildlife Habitat: Many species of birds, fish, mammals, reptiles, and amphibians rely on wetland habitat for breeding, foraging, and cover. 
· Economic Benefits: The economic benefits associated with these environmental values of wetlands also can be substantial. If, for example, a community had to build flood control or water treatment systems to replace those functions provided by wetlands, the costs could far outweigh the land purchase price of preserving the natural wetland systems. Similarly, when wetlands lose their value as fish habitat, this value is difficult to replace, and the consequent losses to the recreational and commercial fishing industries can be significant. 

What are the major threats to wetlands?[footnoteRef:10],[footnoteRef:11] [10:  http://cas.umt.edu/watershedclinic/links/clarkfork/wetlands/threatstowetlands.htm]  [11:  https://www.dpaw.wa.gov.au/management/wetlands/conserving-and-managing-our-wetlands/224-threats-to-wetlands#naturalprocesses] 

Threats to wetlands can be divided into two general groups – those resulting from natural processes and those from human activities. Natural processes include floods, storms, soil erosion, subsidence, fires, cyclones and drought. Human activities include development, road building, grazing, agriculture, mining, dumping, dredging, draining, de-vegetation, damming flow, and development of springs.

How can you protect wetlands?[footnoteRef:12] [12:  http://www.habitat.noaa.gov/protection/wetlands/whatyoucando.html] 

Things you can do for coastal wetlands:
· Participate in programs that help protect and restore wetlands. Contact your local, state or federal agencies, community groups, environmental organizations or a non-government organization.
· Report illegal activity such as filling, clearing, or dumping in wetlands to government authorities, such as the U.S. Environmental Protection Agency or the Army Corps of Engineers.
· Pick up all litter and dispose in appropriate trash containers. Keep surface areas that wash into storm drains clean of pet feces, toxic chemicals, fertilizers, and motor oil, which eventually reach and impair our wetlands.
· Plant only native species of trees, shrubs, and flowers to preserve the ecological balance of local wetlands.
· Use “living shoreline” techniques that make use of plant roots to stabilize soil if you own waterfront property and your shoreline or riverbank needs to be stabilized.
· Avoid wetlands if you are expanding your home or installing a shed.
· Use phosphate-free laundry and dishwasher detergents. Phosphates encourage algae growth, which can suffocate aquatic life.
· Use paper and recycled products made from unbleached paper. Bleached paper contains toxic chemicals that can contaminate water.
· Use non-toxic products for household cleaning, lawn and garden care. Never spray lawn or garden chemicals on a windy or rainy day, as they will wash into the waterways.
· Reduce, reuse and recycle household items and waste.
   

	Further readings 

	
Difference Between Habitat and Ecosystem: http://wildernessclassroom.com/understanding-habitats-ecosystems-biomes/
The World’s Biomes: http://www.ucmp.berkeley.edu/glossary/gloss5/biome/
Water biomes http://www.thewaterpage.com/water-biomes.htm
Freshwater: http://kids.nceas.ucsb.edu/biomes/freshwater.html
Ecology: http://idahoptv.org/sciencetrek/topics/ecology/facts.cfm
Ecosystem: http://education.nationalgeographic.com/education/encyclopedia/ecosystem/?ar_a=1
The wonder of wetlands: http://wwf.panda.org/about_our_earth/about_freshwater/intro/
Wetlands Protection and Restoration: https://www.epa.gov/wetlands



	Standards - What standards are being met by teaching this lesson?

	
· K-12 Integrated Environmental and Sustainability Learning Standards (See Appendix Table 1)
· California Education and the Environment Initiative (See Appendix Table 2)
· Next Generation Science Standards (See Appendix Table 3)
· Common Core State Standards (See Appendix Table 4)




	Necessary supplies - What supplies will you need to teach the class?

	· PowerPoint
· Projector 
· Wetlands poster
· For each pair (or could do as groups or as individuals)
· Pie Tin
· Clay
· Sponge
· Soil
· Glitter
· Dixie cups (for water samples)
· Assortment of green pipe cleaners, toothpicks, etc (preferably green)
· Scissors, markers, pens, pencils, paper
· Water (and cup to pour with)
· Books from the library about wetlands, or computers to do research about plants and animals that live in the wetlands (if not accessible, there are some plants/animals in the PowerPoint)



 
	Do Now - (Written on board/projector) What quick independent activity will students engage in as soon as they arrive in class that will review past learning or preview the day’s learning? (10 minutes)

	
Ask the students to write down their own definition of an ecosystem.  Have them share their answer with a partner and then discuss as a class.  
 
Prompts: An ecosystem is a group of interconnected elements - i.e. a group of organisms and their environment that interact with each other. “An ecosystem includes all of the populations of living organisms and nonliving physical factors in a given area.  Living organisms depend on one another and the nonliving physical factors in their ecosystem to help them survive.”[footnoteRef:13] [13: http://standards.ospi.k12.wa.us/ResourcesOfPE.aspx?subject=10,GLE&gl=29&content=269&pe=1396&popup=yes] 




 
	Objective for the Day – (Written on board/projector) What skill are you going to teach and what should the students be able to do by the end of the class to demonstrate what they have learned?

	Today you will learn 
· what a wetland is 
· the different types of wetlands
· how the different parts of a wetland work together to make a unique ecosystem
· why wetlands are important 

Keywords:
Ecosystem
Wetland


	Purpose – Why is it important for students to learn this skill? Explain why today’s lesson matters.

	Wetlands are important because they are an ecosystem that provides very valuable services, like flood prevention, filtering water to decrease water pollution, and are the home to many plants and animals.   


 
	Teaching the Skill– How will you teach this skill to students? What will the examples and the modeling look like? How will you ensure that all students are actively participating in the lesson?

	Step 1:
	
What is a wetland? ( 5-10 min)
Think about the word “wetland”.  What do you think it means?  It really means just land that is wet, or “saturated land”.  The wet, saturated soils found in wetlands have unique properties that lead to the development of a wetland ecosystem.  The plants and animals that live in and near wetlands have to be able to tolerate, or even like, living by these soils.  There are many kinds of wetlands.  All of the continents except Antarctica have wetland ecosystems.  

Look at PowerPoint showing images of the different types of wetlands (PowerPoint slides are attached).  While each of these types of wetlands has its own unique plant and animal life, the soils in all of them full of water.  Some of them have salt water, while others have fresh water.  All of them serve similar functions and have lots of plant and animal life!


	Step 2:
	
Building a wetland model[footnoteRef:14] (20-30 min) [14:  Adapted from The Watercourse and Environmental Concern Inc., WOW: The Wonders of Wetlands, http://www.wetland.org/education_wow.htm] 


1. Fill half of the pie pan with clay to represent land.  The empty part of the pie pan represents water (a lake, river, ocean).  Shape the clay so that it slopes gradually towards the water.  

2. Places pieces of a sponge in a line along the edge of the clay (basically dividing the land from the water).  The sponge represents the wetland.  Make sure the sponges completely separate the clay from the empty part of the pie tin and that the sponges lie flat on the bottom of the pan.  On the clay, mark a spot near the sponge that represents a house.

3. Explain to students the benefits of wetlands and that you are going to explore them in your model.  Wetlands can help reduce floods, filter out pollutants, prevent erosion, and have a wide variety of plants and animals.  

4. Ask the students what will happen if it rains on the land.  After discussing, try it!  Pour water onto the clay.  Have the students write their observations down.  The water runs down the slope of the land.  Then some of the water is slowed down by the wetland (the sponge), and the rest is absorbed by the wetland.  The “house” is not flooded, but remains safe. 

5. Now have the students try the same experiment without the wetland.  Have them take the sponge out of their model and try the rain experiment again.  This time, the “rain” will run off the land quickly and might even flood part of the land.  This shows how a wetland can help prevent flooding, and also can help stop erosion.  Point out what happens to the house in this event – it is a lot closer to the water or is even flooded!  Sometimes wetlands are removed in order to build houses – how do you think these housing developments handle storms?  

6. Empty the water out of your model.

7. Now, mix dirt with colored glitter (small pieces of glitter will work best).  Explain to the students that this represents dirt that has pollution in it (the glitter is pollution).  Spread some of the soil over the “land” (clay).  With the “wetland” (sponge) in place, make it rain.  Have the students write down what they observe.  The soil and glitter moved across the land and some of it ended up in the lake/ocean/river.  Have the students take a sample of the water that flowed into the bottom of the pie pan.  

8. Have the students clean out their model and then repeat the experiment without the wetland (no sponge).  Once the students have taken a sample of the water that ended up in the pan, have them compare the two samples.  What happened?  Why?

9. The experiment with the wetland does not have as much soil or as much glitter compared to the one with no wetland.  That is because the wetland can help trap the soil (prevent erosion) and filter out pollutants from the water!  

Have the students brainstorm what could have helped stop the soil from running out into the bottom of the pie tin.  What do real wetlands have that could help stop erosion?  Wetlands have plants with stems and roots that help hold together the land and stop pollutants and soil from going into bodies of water.  

10. Ask students why we would not want pollution going into the water.  

Brainstorm reasons on the board together as a class.  Examples include:  poison fish, crabs, birds, pollute potential drinking water and food (fish, crabs, etc), unsafe for human activities like swimming.  

Then brainstorm why we wouldn’t want soil going into the water.  Examples include:  erosion problems if too much soil leaves the land, stop sunlight from going into the water (killing the plants that live in the water), make it hard for animals that live in the water to see and breathe).


	Step 3:
	Wetland plants and animals (20min)

Look again at the PowerPoint of pictures of different wetland habitats together as a class and point out important species (see PowerPoint in separate file).

Have the students add plants and animals to their models.  Give them pens, pencils, markers, colored paper, and other crafting supplies (pipe cleaners, toothpicks).  Using the plants and animals in the PowerPoint, along with their imaginations, add life to their models!

OPTIONAL  ACTIVITY:
Have students do research on what type of plants and animals live in wetlands.  If you want to spend more time on wetlands, you could have each student/group choose a type of wetland to represent and do a little research before selecting which plants and animals they are going to put into their wetland.  Either have the student have internet access and do online research, or have access to books on wetlands from the library.  



	Practice - What will it look like when you give the students the chance to practice on their own?  What activity will students complete? Remember, you are gradually releasing responsibility to the students over the course of the lesson. Students should ultimately be practicing the day’s objective independently. They might start by working in pairs or groups or with some helpful resources before working on their own. (10 minutes)

	
Have each student create a web of different parts of their wetland model.  On a piece of paper, have each student write down all of the different components of their wetland (for example: the land, the ocean, the wetland “buffer zone”, the different types of plants, the different types of animals).  

Ask the students to draw lines between things that interact with each other, work together, eat one another, etc.  Label your lines on how these different components of the wetland ecosystem work together (how plants and the land work together to prevent erosion, or how the birds eat the fish).
 


 
	Closure – Discuss the day’s activity and lesson plan with the class.  (5 minutes)

	
Provide an example of a local wetland habitat and discuss it.  
Optional: If you can, go on a field trip and look at the variety of plants and animals there (also look at the smelly soil!)



 
	Homework - An activity for the students to take home and perform.  Optional: Have the students return the next day with proof of completion of the activity.

	
[bookmark: _GoBack]If this is not a possibility, have the students do a homework project in which they research either a local wetland habitat or give students different wetlands to research.  For the homework they could make a drawing of their particular habitat labeling key feature (i.e. plants, animals, where it is located, etc).
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Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards
	Standard 1: Ecological, Social, and Economic Systems

	· Students develop knowledge of the interconnections and interdependency of ecological, social and economic systems.  They demonstrate understanding of how the health of these systems determines the sustainability of natural and human communities at local, regional, national, and global levels.

	Standard 2:  The Natural and Build Environment

	· Students engage in inquiry and systems thinking and use information gained through learning experiences in, about, and for the environment to understand the structure, components, and processes of natural and human-built environments.

	Standard 3: Sustainability and Civic Responsibility

	· Students develop and apply the knowledge, perspective, vision, skills, and habits of mind necessary to make personal and collective decisions and take actions that promote sustainability.



Appendix Table 2: California Education and the Environment Initiative
	Principle I: People Depend on Natural Systems

	· The continuation and health of individual human lives and of human communities and societies depend on the health of the natural systems that provide essential goods and ecosystem services.

	Concept A: Students need to know that the goods produced by natural systems are essential to human life and to the functioning of our economies and cultures.

	Principle II: People Influence Natural Systems

	· The long-term functioning and health of terrestrial, freshwater, coastal, and marine ecosystems are influenced by their relationships with human societies.

	Concept B: Students need to know that methods used to extract, harvest, transport, and consume natural resources influence the geographic extent, composition, biological diversity, and viability of natural systems.

	Principle III: Natural Systems Change in Ways that People Benefit from and can Influence

	· Natural systems proceed through cycles that humans depend upon, benefit from, and can alter.

	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.

	Principle IV: There are no Permanent or Impermeable Boundaries that Prevent Matter from Flowing Between Systems

	· The  exchange  of  matter  between  natural  systems  and  human  societies  affects  the  long-term functioning  of both.

	Concept A: Students need to know that the effects of human activities on natural systems are directly related to the quantities of resources consumed and to the quantity and characteristics of the resulting byproducts.




Appendix Table 3:  Next Generation Science Standards
	Biological Evolution: Unity and Diversity

	· 3-LS4-4: Make a claim about the merit of a solution to a problem caused when the environment changes and the types of plants and animals that live there may change.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence: Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).

Make a claim about the merit of a solution to a problem by citing relevant evidence about how it meets the criteria and constraints of the problem.
	LS2.C: Ecosystem Dynamics, Functioning, and Resilience: When the environment changes in ways that affect a place’s physical characteristics, temperature, or availability of resources, some organisms survive and reproduce, others move to new locations, yet others move into the transformed environment, and some die. (secondary)

LS4.D: Biodiversity and Humans: Populations live in a variety of habitats, and change in those habitats affects the organisms living there.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change.

	From Molecules to Organisms: Structures and Processes

	· 5-LS1-1: Support an argument that plants get the materials they need for growth chiefly from air and water.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence: Engaging in argument from evidence in 3–5 builds on K–2 experiences and progresses to critiquing the scientific explanations or solutions proposed by peers by citing relevant evidence about the natural and designed world(s).

Support an argument with evidence, data, or a model.
	 LS1.C: Organization for Matter and Energy Flow in Organisms: Plants acquire their material for growth chiefly from air and water.
	Energy and Matter: Matter is transported into, out of, and within systems.

	Earth and Human Activity

	· 5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.C: Human Impacts on Earth Systems: Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.
	Systems and System Models: A system can be described in terms of its components and their interactions. 

Connections to Nature of Science: Science findings are limited to questions that can be answered with empirical evidence.




Appendix Table 4: Common Core State Standards
	Mathematics

	Mathematical Practices

	Reason abstractly and quantitatively
· CCSS.Math.Practice.MP2: Mathematically proficient students make sense of quantities and their relationships in problem situations.

	Model with mathematics 
· CCSS.Math.Practice.MP4: Mathematically proficient students can apply the mathematics they know to solve problems arising in everyday life, society, and the workplace.

	English Language Arts 

	Reading: Informational Text

	Key Ideas and Details 
· CCSS.ELA-Literacy.RI.4.3: Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, including what happened and why, based on specific information in the text.

	Writing

	Text Types and Purposes
· CCSS.ELA-Literacy.W.4.2: Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.4.7: Conduct short research projects that build knowledge through investigation of different aspects of a topic.
· CCSS.ELA-Literacy.W.4.8: Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of sources.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.4.3: Identify the reasons and evidence a speaker provides to support particular points.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.4.4: Report on a topic or text, tell a story, or recount an experience in an organized manner, using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an understandable pace.
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