	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] 

[bookmark: _GoBack]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://sciencing.com/types-environmental-ecosystems-8640.html] 

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 – areas of land covered with trees and undergrowth, occupying approximately one-third of Earth’s land surface. Forests have an abundance of plants, animals, insects and micro-organisms, which vary depending on the zone's climates. There are three major types of forests, classed according to latitude: (i) tropical forests; (ii) temperate forests; and (iii) boreal forests (taiga).
· Deserts – places that are very dry much of the year and cover about one-fifth of the Earth’s land surface. There are four major types of deserts: (i) hot and dry; (ii) semiarid; (iii) coastal; and (iv) cold (polar). Most deserts have extreme surface temperatures (hot during the day, freezing at night), specialized and sparse vegetation (almost always succulents) and few animals (insects, reptiles, birds, and various mammals).
· Grasslands – areas of land majorly composed of grasses with sparse shrubs and trees. They are covering approximately a quarter of the Earth’s land surface. Grasslands are home to large herds of grazing animals (zebra, bison) and the predators that prey on them (lions and cheetahs). There are two types of grasslands: tropical grasslands (savannas) and temperate grasslands.  Wildfires occur frequently in grasslands.
· Tundra – an extremely cold and dry treeless plain. The tundra biomes cover approximately one-fifth of Earth’s land surface. There are two types of tundra: arctic tundra (encircling the North Pole and extending south to the coniferous forests of the taiga) and alpine tundra (located on mountains throughout the world at high altitude where trees cannot grow). Characteristics of tundra include low nutrient density, sparse vegetation, two seasons (summer and winter) and short season of growth and reproduction. Wildlife includes birds, reindeer, foxes, bears, seals, and walruses.
· Fresh water – any inland body of water that is made of freshwater – usually having a less than 1% salt concentration. There are three main categories of freshwater biomes: (i) ponds and lakes; (ii) streams and rivers; and (iii) wetlands. Freshwater plants and animals are adjusted to the low salt content and would not be able to survive in areas of high salt concentration (a sea or ocean). While freshwater biomes cover approximately one-fifth of the Earth's surface, less than 1% of the world's fresh water is accessible for direct human uses.
· Marine – bodies of saltwater. The marine biome is the largest biome covering more than 70% of the Earth's surface and consisting about 80% of all the earth's habitats. Marine regions include oceans, coral reefs, and estuaries. Examples of marine animals include fish (sharks, swordfish, tuna, grouper, stingray, flatfish, eels, etc.), mammals (blue whales, seals, walruses, dolphins, etc.), and mollusks (octopus, cuttlefish, clams, squids, oysters, slugs, etc.). Marine plants are seaweeds, sea grasses, mangroves, algae, etc.


	Further readings 

	
Difference Between Habitat and Ecosystem: http://wildernessclassroom.com/understanding-habitats-ecosystems-biomes/
Biomes: http://www.kidsdiscover.com/spotlight/biomes-for-kids/
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




	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?

	
· String (see optional activities in Step 3)
· Wooden skewers (4 for each group) (see optional activities in Step 3)
· (Episode) Magic School Bus: In the Rainforest 
· Copies of animals coloring sheets for each student (provided in appendix)




	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)

	
Allow students to form small groups and assign an ecosystem picture (provided in the appendix) to each group. Ask them to talk among themselves about what else might live in the ecosystem they received; that is, what animals, plants, or insects other than the ones depicted in the pictures might be there? How might the climate feel? Would it be hot or cold? Rainy or snowy? 

This is an exercise in imagination and logical extrapolation. Give the groups five minutes before bringing them back together for the introductory discussion.




	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 about ecosystems. We will explore the five major types of ecosystems and pick from one of three activities related to ecosystems.

Keywords:
Ecosystem
Desert
Forest
Tundra
Grassland
Marine


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

	 
The lesson will introduce students to how they and other living and non-living things co-exist in the same spaces.




	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: 
	Introduction to Biomes (5-10 minutes)

Transitioning from introductory exercise:

Each group just examined pictures of different ecosystems. What are ecosystems?

An ecosystem is a community of living and non-living things that depend on each other. Ecosystems are areas of the earth with similar climate/weather, animals and plants. There are ecosystems on land and even in the water! All ecosystems have characteristics that make them unique. 

There are many types of ecosystems. Can some of you tell me what the ecosystems in your pictures are called?

Allow time for the students to look back at their pictures and find the name of their ecosystems.

There are five major types of ecosystem (and biome): marine, desert, forest, grassland, and tundra. However, each ecosystem has many subsets of smaller ecosystems. For today, though, we’ll focus on these five major types.


	Step 2:
	“Ecosystems” discussion (15 minutes)

Project the pictures each group used on the wall one at a time.

We have most likely all heard of a desert. What are some of the characteristics of a desert? Is it hot or cold? Does it rain a lot? Are there lots of green plants? Are there lots of animals living there? What about in a forest?

The same questions can be asked about the rest of the ecosystems. Go through each one and gather thoughts from the students.

Ask: Have you ever heard of polar bears living in the desert? Could they survive there? Why or why not?

Answer: The polar bear is highly adapted to its environment. It relies on the food sources that its marine environment provides, such as seals, penguins, and fish. The desert would not be a good place for polar bears because it doesn’t provide the right food. A desert is also far too hot for a polar bear, who has thick fur to keep warm.


	Step 3: 

	Amazon Rainforest  (10-15 minutes)

Virtual Field Trip - Amazon Rainforest  (9 minutes)(Published by virtualfieldtrips.org)
https://www.youtube.com/watch?v=JEsV5rqbVNQ 
 
This video teaches students about a particular ecosystem.

Stop the video and ask ecosystem questions to make sure students are following along.

OR

Assign an ecosystem question at the beginning that students must keep in mind during the movie to answer at the end.


	Step 4:

	
Ecosystem observations (15-20 minutes)

Ask groups of four or more students to look outside the window or sit outside recording what they see in their ecosystem. What does it contain? People, birds, worms, trees, grass, cars, buildings, etc. Once all of this is recorded, talk about how each item on the list affects other items on the list. How do the items interact with each other?


OR

Ecosystem Outdoor Activity (15-20 minutes)

In groups of four or more, have students monitor a square meter of the playground using wooden skewers and string around the perimeter of the skewers. They will then observe and catalog all of the living and non-living things in their little ecosystem and how they interact with each other and are dependent on each other.




	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. (5-10 minutes)

	
Provide each student with a copy of the attached coloring sheets of animals that live in different ecosystems and give the students time to complete them.




	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective? (5 minutes)

	
Review what was learned from today’s lesson. What did you learn about ecosystems? Which activity did you enjoy the most?
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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.




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 B: Students need to know that the ecosystem services provided 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 C: Students need to know that the expansion and operation of human communities influences the geographic extent, composition, biological diversity, and viability of natural systems.




Appendix Table 3:  Next Generation Science Standards

	From Molecules to Organisms: Structures and Processes

	· K-LS1-1: Use observations to describe patterns of what plants and animals (including humans) need to survive. 

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Analyzing and Interpreting Data: Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and sharing observations.

Use observations (firsthand or from media) to describe patterns in the natural world in order to answer scientific questions.
 
Connections to Nature of Science: Scientific Knowledge is Based on Empirical Evidence: Scientists look for patterns and order when making observations about the world.
	LS1.C: Organization for Matter and Energy Flow in Organisms: All animals need food in order to live and grow. They obtain their food from plants or from other animals. Plants need water and light to live and grow.
	Patterns: Patterns in the natural and human designed world can be observed and used as evidence.

	Earth's Systems

	· K-ESS2-2: Construct an argument supported by evidence for how plants and animals (including humans) can change the environment to meet their needs.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Engaging in Argument from Evidence: Engaging in argument from evidence in K–2 builds on prior experiences and progresses to comparing ideas and representations about the natural and designed world(s).

Construct an argument with evidence to support a claim.
	ESS2.E: Biogeology: Plants and animals can change their environment. 

ESS3.C: Human Impacts on Earth Systems: Things that people do to live comfortably can affect the world around them. But they can make choices that reduce their impacts on the land, water, air, and other living things. (secondary)
	Systems and System Models: Systems in the natural and designed world have parts that work together.

	Biological Evolution: Unity and Diversity

	· 2-LS4-1: Make observations of plants and animals to compare the diversity of life in different habitats.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Planning and Carrying Out Investigations: Planning and carrying out investigations to answer questions or test solutions to problems in K–2 builds on prior experiences and progresses to simple investigations, based on fair tests, which provide data to support explanations or design solutions.

Make observations (firsthand or from media) to collect data that can be used to make comparisons. 

Connections to Nature of Science: Scientific Knowledge is Based on Empirical Evidence: Scientists look for patterns and order when making observations about the world.
	LS4.D: Biodiversity and Humans: There are many different kinds of living things in any area, and they exist in different places on land and in water.
	n/a



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.

	English Language Arts 

	Reading: Informational Text

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.1.7: Use the illustrations and details in a text to describe its key ideas.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.1.3: Ask and answer questions about what a speaker says in order to gather additional information or clarify something that is not understood.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.1.4: Describe people, places, things, and events with relevant details, expressing ideas and feelings clearly.
· CCSS.ELA-Literacy.SL.1.5: Add drawings or other visual displays to descriptions when appropriate to clarify ideas, thoughts, and feelings.
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