	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://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 covers 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.

What is a food chain?[footnoteRef:6],[footnoteRef:7] [6:  http://eschooltoday.com/ecosystems/what-is-a-foodchain.html]  [7:  https://www.epa.gov/sites/production/files/documents/foodchainsandfoodwebs.pdf] 

All living things need to feed to get energy to grow, move and reproduce. But what do these living things feed on? Smaller insects feed on green plants, and bigger animals feed on smaller ones and so on. This feeding relationship in an ecosystem is called a food chain.
· Green plants make their own food. They use the energy from the sun to make their own food. Some of this food is used, and some is stored in the roots, stems, and leaves. Plants are producers – they make/produce their own food by photosynthesis.
· Animals cannot make their own food. Animals get their energy and biomass by consuming/eating other organisms. All animals are consumers – they consume/eat. Animals that eat only plants are called herbivores (or primary consumers). Animals that eat other animals are called carnivores. Carnivores that eat herbivores are called secondary consumers, and carnivores that eat other carnivores are called tertiary consumers. Animals that eats both plants and animal are called omnivores. 
· Predators are organisms that eat another organism. Preys are the organism which the predators eat.
A food chain always starts with a green plant (a producer), which is eaten by an animal (a consumer). A food chain ends with a predator – the predator is at the top of the food chain. The sun is very important for all living things – without the sun the plants would not grow, without plants there would be no animals.


	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
Food Chain and Food Web: https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/food-chains-food-webs



	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?

	
· "Comparing Ecosystems" worksheet
· Internet access
· Projector
· Computer 



 
	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? (5 minutes)

	
On the board, write instructions for students:
What's your favorite animal? On a sheet of paper, write what the animal is and draw a picture of it in its natural habitat. Does it live in a desert or in the ocean, for example? Include as much detail as you can. What other things are in its home? 



 
	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 the importance of ecosystems for all living things. You will be able to explain why living things need to be in a certain ecosystem. 

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

	
Just as humans have a home, every other animal on earth has one, too. Students need to understand the importance of protecting habitats so that we can protect the animals that live in them.



 
	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 (10 minutes)

Review the "Do Now" activity. Ask students to share what animals they chose and what they drew in their pictures.  Ask: What's your favorite animal? Does it live in a desert or in the ocean? What other things are in its home? 

Choose one animal as an example. Prompt students to come up with more parts of this animal’s ecosystem, such as shelter, water, and prey. What other plants and animals would we see in that ecosystem? For instance, If we were to look at a jaguar in its natural habitat or ecosystem, we would probably see dense forest, brightly colored flowers, a stream or lake, and small rodents or wild boars. 


	Step 2:
	
Biotic vs. Abiotic (10 minutes)

Draw two columns on the board; label one “biotic” and the other “abiotic.” 

Before you fill in the columns as a class, underline “bio” in “biotic.” 

Have any of your seen "bio" before? Where do we hear “bio”? We hear this in words like “biology,” “biography,” “biodegradable,” and bionic.” What do you think “bio" means?

“Bio” means “life” in Latin! So when we talk about biotic and abiotic things in an ecosystem, we’re referring to living and nonliving things. What is alive in an ecosystem? What isn’t alive?

Fill in the columns as the students provide answers.

Biotic:
· Plants
· Animals
· Insects
· Bacteria
· Fungi

Abiotic:
· Soil
· Rocks
· Debris (dead trees or leaves)
· Air
· Sunlight
· Water


	Step 3: 

	Food web/chain class discussion (15-20 minutes) 

Watch the video “Ecosystem and Food Chain” (4:36 min) (Video by TropicMind.com, published by 
[bookmark: _GoBack]Edukacines sistemos UAB) https://www.youtube.com/watch?v=iRhdDs91aas

Expand on the connectivity of ecosystems by re-explaining food chain and food web.

A food web or food chain is a hierarchy of living things that eat and are eaten by each other. Animals higher on the food chain eat those beneath them. The chain continues until you reach the last organism in the chain. 

Explain that food chains include producers and consumers. Producers are organisms that produce food for themselves and other organisms. They include all plants. Consumers are organisms that depend on other organisms for food. They include all animals and fungi.

Example: Plants feed small animals like mice and rabbits. Mice and rabbits are eaten by larger animals like owls and foxes.

What do you think would happen if all the mice and rabbits were to disappear? What would happen if owls and foxes disappeared?



 
	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. (15-20 minutes)

	
Divide the students into groups of three. Hand out one "Comparing Ecosystems" worksheet per group. 

Discuss the information in the rows and columns so that every student knows what the terms mean: abiotic and biotic components, producers, consumers, food chain/web, rain forest, coral reef, and desert.

As a class fill out one item for each box. Ask each group to fill out as much information in the graph as they can. Encourage the students to divide the work equitably. 

Note: Students will need Internet access for this activity or they can do this activity in the school library.



 
	Closure - What will you do to wrap up the class and check one more time for student understanding of the objective? (10-15 minutes)

	 
Ask the students to write a paragraph on what they learned about ecosystems. This can be a simple summary of the lesson – the point is to make sure that they can articulate what they just learned, or a particular thing that most impressed them. Ask them to share their thoughts. If there is not sufficient amount of time, ask the students to hand in their paragraphs before the end of class.






Second Grade: The Elements of an Ecosystem



	
	
	




Appendix of Tables

Appendix Table 1: K-12 Integrated Environmental and Sustainability Learning Standards

	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 C: Students need to know that the quality, quantity, and reliability of the goods and ecosystem services provided by natural systems are directly affected by the health of those systems.

	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.





Appendix Table 3:  Next Generation Science Standards
	Earth and Human Activity

	· K-ESS3-1: Use a model to represent the relationship between the needs of different plants and animals (including humans) and the places they live.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models: Modeling in K–2 builds on prior experiences and progresses to include using and developing models (i.e., diagram, drawing, physical replica, diorama, dramatization, storyboard) that represent concrete events or design solutions.

Use a model to represent relationships in the natural world.
	ESS3.A: Natural Resources: Living things need water, air, and resources from the land, and they live in places that have the things they need. Humans use natural resources for everything they do.
	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


	Ecosystems: Interactions, Energy, and Dynamics

	· 5-LS2-1: Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Developing and Using Models: Modeling in 3–5 builds on K–2 models and progresses to building and revising simple models and using models to represent events and design solutions.

Develop a model to describe phenomena. 

Connections to the Nature of Science: Science Models, Laws, Mechanisms, and Theories Explain Natural Phenomena: Science explanations describe the mechanisms for natural events.
	LS2.A: Interdependent Relationships in Ecosystems: The food of almost any kind of animal can be traced back to plants. Organisms are related in food webs in which some animals eat plants for food and other animals eat the animals that eat plants. Some organisms, such as fungi and bacteria, break down dead organisms (both plants or plants parts and animals) and therefore operate as “decomposers.” Decomposition eventually restores (recycles) some materials back to the soil. Organisms can survive only in environments in which their particular needs are met. A healthy ecosystem is one in which multiple species of different types are each able to meet their needs in a relatively stable web of life. Newly introduced species can damage the balance of an ecosystem. 

LS2.B: Cycles of Matter and Energy Transfer in Ecosystems: Matter cycles between the air and soil and among plants, animals, and microbes as these organisms live and die. Organisms obtain gases, and water, from the environment, and release waste matter (gas, liquid, or solid) back into the environment.
	Systems and System Models: A system can be described in terms of its components and their interactions.




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.2.3: Describe the connection between a series of historical events, scientific ideas or concepts, or steps in technical procedures in a text.

	Writing

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.2.8: Recall information from experiences or gather information from provided sources to answer a question.

	Speaking and Listening

	Comprehension and Collaboration
· CSS.ELA-Literacy.SL.2.3: Ask and answer questions about what a speaker says in order to clarify comprehension, gather additional information, or deepen understanding of a topic or issue
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