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

	
[image: Description: https://lh6.ggpht.com/CWKDjhMWlC7ovndCHHz6xHY92gEmMvtE5z_y-VqilrLYTigI6POOuhJiwxxArIPrURiW=w300]What is an animal?[footnoteRef:1],[footnoteRef:2] [1:  http://eol.org/info/428]  [2:  http://www.kidzone.ws/animals/animal_classes.htm] 


Animals are a group of organisms in the family Animalia. There are over 8 million animal species on our planet! Animals can be 
· Arthropods: any animals that have more than four, jointed legs, such 
as insects, spiders and crustaceans, scorpions, etc.
· Amphibians: born in water and breathe with gills like a fish, but when grow up, they develop lungs and can live on land.
· Fish: Live in water and have gills, scales, fins, and most importantly, a spine.
· Reptiles: animals with scaly skin.  They are born on land and are cold blooded. Snakes, lizards, crocodiles, alligators, turtles, etc.
· Birds: lay and hatch out of eggs.  Rather than hair they have feathers, and are the only animals that do so.  Not all animals can fly, but all do use their feathers for some sort of navigation (flying, running).
· Mammals: drink milk as babies and have hair on their bodies, such as dogs, cats, horses, duckbill platypuses, kangaroos, dolphins and whales, etc.

Some animals we keep around us for human use such as dogs, cats, cows, chickens, and horses. These animals are considered domesticated. In agriculture, animals are raised for food, fiber, and fuel.  These animals are known as livestock.  Companion animals are what we call dogs, cats and other animals that provide companionship to humans.

What do animals need to survive?[footnoteRef:3] [3:  http://ecosystems.psu.edu/youth/sftrc/lesson-plan-pdfs/habitat] 

All animals need air, food, water, shelter, and space to survive.

What is a food chain?[footnoteRef:4],[footnoteRef:5]  [4:  http://eschooltoday.com/ecosystems/what-is-a-foodchain.html]  [5:  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.
· 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. Decomposers are organisms such as bacteria and fungi that break down dead organisms and their wastes.
· Predators are organisms that eat another organism. Prey are the organism which the predators eat.

A food chain always starts with a 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.

What is a food web?
A food web consists of many food chains. 

What is the difference between a food web and a food chain?
A food chain only follows just one path as animals find food.
· A hawk eats a snake, which has eaten a frog, which has eaten a grasshopper, which has eaten grass.
A food web shows the many different paths plants and animals are connected.
· A hawk might also eat a mouse, a squirrel, a frog or some other animal. The snake may eat a beetle, a caterpillar, or some other animal. And so on for all the other animals in the food chain.
A food web is several food chains connected together.

What is an ecosystem?[footnoteRef:6] [6:  https://eschooltoday.com/ecosystems/what-is-an-ecosystem.html] 

An ecosystem is a complete community of living organisms and the nonliving materials of their surroundings. Thus, its components include plants, animals, and microorganisms; soil, rocks, and minerals; as well as surrounding water sources and the local atmosphere. The size of ecosystems varies tremendously. An ecosystem could be an entire rain forest, covering a geographical area larger than many nations, or it could be a puddle or a backyard garden.

How does energy flow through ecosystems?[footnoteRef:7] [7:  https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/what-is-an-ecosystem] 

Energy flows through ecosystems in one direction, typically from the Sun, through plants or plankton, to herbivores to carnivores and decomposers.   The chemical elements that make up living things pass through food webs and are combined and recombined in different ways. At each link in a food web, some energy is stored in newly made structures but much energy is lost into the environment as heat. Continual input of energy from sunlight is required to keep this process going. 

What Happens when a species in a food web goes extinct?[footnoteRef:8] [8:  https://sciencing.com/happens-something-food-chain-goes-extinct-18214.html] 

All living organisms hold a place in the food chain. For example, plants produce energy from sunlight and provide nutrients for animals, such as rabbits, which are consumed by meat-eating predators, such as mountain lions. Members of the food chain interact with one another and with their environment as part of a complex, interlocking ecological system. Extinction of one species can have a cascading effect on others.
· Increased population of prey. When a predatory species becomes threatened or extinct, this removes a check and balance in the food chain on the population of prey previously consumed by that predator. Consequentially, the prey population can explode. 
· Ripple effect on other species. Endangerment or extinction of one species can threaten the viability of another species. Relationships in the food chain are intertwined and often related to environmental changes. 
· Reduced biodiversity. Extinction of a species contributes to instability in the ecosystem by reducing biodiversity. As the number of species in a food chain decreases, there are fewer sustainable alternatives for members of the food chain that had depended on the extinct species. Biodiversity is also important because genetic variability helps a population adapt to fluctuating environmental conditions. 
· Disrupted habitat. Extinction of animal or bird species in the food chain can effect changes in the physical environment. 


	Further readings 

	
Animal Diversity web: http://animaldiversity.org/
Threats To Global Biodiversity: https://chge.hsph.harvard.edu/threats-biodiversity-and-ecosystems

Energy Flow Through Ecosystems: https://www.learner.org/courses/envsci/unit/text.php?unit=4&secNum=3




	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?

	
· Internet access 
· Projection capabilities
· Food web activity instructions
· Animals teacher guide
· Animals vocabulary sheets
· PowerPoint slides




	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)


	
Watch Bill Nye the Science Guy rap song introducing today’s theme, food webs (1:16 min)
http://www.schooltube.com/video/661b2cb3a331b29f9c2c/Bill%20Nye%20the%20Science%20Guy%20-%20%22It's%20The%20Food%20Web%22

Ask students what they ate for breakfast or lunch. Challenge them to create a food web for their meals.



	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?

	
Students will understand 
· the importance of food webs to all living things
· that animals are part of food chains
· how energy is lost as we rise through the food web
· what types of pollution can harm a food chain 
· ways students can help protect animals by not polluting

Key Words:
Producers                               domesticated
Consumers                             livestock
Herbivores                             predators
Carnivores                             prey
Omnivores                             photosynthesis
Decomposers                         extinct                           
Energy                                   ecosystem
Food chain                            food web


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

	
Because knowing how food systems work in nature and understanding the crucial role humans play as part of this system is essential to making informed, environmentally conscious decisions.
















	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:

	
Explain the Terms Producers, Consumers, Decomposers, Food Chain, Food Web[footnoteRef:9]  [9:  https://www.khanacademy.org/science/biology/ecology/intro-to-ecosystems/a/food-chains-food-webs] 

(10 min)

Display “Food Chain and Food Web” PowerPoint  slides (attached)

All organisms need energy for fuel. There are different ways to get this energy. 
Plants, for example, are producers. They nourish themselves through a process called photosynthesis, converting the sun’s light into energy for growth and drinking water through their roots. All organisms−plants or animals−need water, but animals get their food differently. They are consumers. Animals that eat only plants are called herbivores. Animals that eat only other animals are called carnivores. Animals that eat both plants and other animals are omnivores. Decomposers (bacteria and fungi) break down decaying plants and dead animals. This allows reentry into the food chain as the nutrients broken down in the process are taken up by plants. 

A food chain is a model that explains the connection between producers, consumers, and decomposers in an ecosystem. For example: grass seed is eaten by a mouse, which is eaten by a snake, which is eaten by a hawk. The connection of many food chains in an ecosystem is visualized in a food web, which shows how independent food chains are linked. Display the provided food chain and food web PowerPoint slides.


	Step 2:

	
Food Web (5-10 minutes)

Here's an example of a food web:
· Mice and squirrels eat grass seed. They are primary consumers (meaning the first I the food web). They are at the bottom of the food chain. 
· Foxes and snakes, which like to eat mice and squirrels, are secondary consumers (meaning the second in the food web). 
· Hawks like to eat mice, squirrels, and snakes. They are tertiary consumers (meaning the third in the food web). 
· Each animal depends on another, and they all depend on the grass. The loss of one species would damage the food web in this ecosystem. 


	Step 3:

	
Food Web Activity, adapted from National Geographic’s “Food Web Fun”[footnoteRef:10] [10:  http://education.nationalgeographic.com/education/activity/food-web-fun/?ar_a=1
] 

(30 min)

Ask the students to imagine that they are in a forest ecosystem. Give each student a slip of paper that assigns his or her role of one of the following animals in the forest food web.
In a class of 30 students, start with 4 students as hawks, 6 as snakes, 10 as mice, and 10 as squirrels. 

Ask the students: Who are the primary consumers, secondary consumers, and tertiary consumers? What is the primary producer? 

· Now designate one section of the room as an area of grass. (Draw grass on the blackboard.) Explain that the grass supports many animals and is very important to the ecosystem.
· Ask the mice and squirrels to go to the grass area. Explain that grass seed is one of their favorite foods. Tell them they cannot leave the grass area.
· Ask the snakes to stand in an area near the grass. Explain that they might be looking for mice to eat.
· Have the hawks travel slowly to the area where the snakes, squirrels, and mice are. Explain that the hawks are hungry—what will they decide to eat today? Allow each hawk to choose “prey” by selecting one of the other students to “eat” and tapping the student on the shoulder. The students “eaten” by the hawks should go to another area of the room to watch the rest of the simulation.
· Pause the simulation and tell the snakes that they are scared of hawks. Tell the snakes to take three steps away from the grass when a hawk gets close to them.
· Each hawk, meanwhile, should return to the grass and “eat” another squirrel or mouse.

To show an ecosystem in balance, periodically take hawks out of the simulation and make sure students understand that they represent hawks that leave an ecosystem because they die. Bring those students back into the simulation as newly born mice or squirrels.

Ask the students to describe their experiences as animals. What did they learn? How would the forest be different without hawks? In the presence of the hawks, the snakes behaved differently. The hawks also kept the amount of grass in check by occasionally eating squirrels and mice. What could happen if the primary consumers ate too much grass? Without the grass, the forest ecosystem does not function and support all the other animals. Also, the top predator, the hawk, helps keep the right amount of grass in the forest by eating animals that eat grass.

Feel free to adjust the numbers of each animal to see different outcomes for the forest ecosystem.




	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 minutes)

	
Students will work in small groups to complete the food web in this interactive game. 

Ask students to get into small groups and draw a food web in a different ecosystem – for instance, desert or river. Students should use arrows to show who eats whom, and label the consumers and producers. 



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

	
Ask students to write a reflection on what they learned. Ask them to explain the impact of removing an animal from an ecosystem’s food web. 
 



	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.

	
For homework, ask students to

· Draw a food chain and a food web in an ocean ecosystem. Students should use arrows to show who eats whom, and label the consumers and producers.  
Or 
· Complete the “Animals” language arts packet. 















Third Grade: Animals 


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 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.

	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 A: Students need to know that natural systems proceed through cycles and processes that are required for their functioning.
	Concept C: Students need to know that human practices can alter the cycles and processes that operate within natural systems.


 

Appendix Table 3:  Next Generation Science Standards

	Biological Evolution: Unity and Diversity

	· 3-LS4-3: Construct an argument with evidence that in a particular habitat some organisms can survive well, some survive less well, and some cannot survive at all.

	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).

Construct an argument with evidence.
	LS4.C: Adaptation: For any particular environment, some kinds of organisms survive well, some survive less well, and some cannot survive at all.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change.

	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.


	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.


	Energy 

	· 5-PS3-1: Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy from the sun.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

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

Develop a model to describe phenomena.
	PS3.D: Energy in Chemical Processes and Everyday Life: The energy released [from] food was once energy from the sun that was captured by plants in the chemical process that forms plant matter (from air and water). 

LS1.C: Organization for Matter and Energy Flow in Organisms: Food provides animals with the materials they need for body repair and growth and the energy they need to maintain body warmth and for motion.
	Energy and Matter: Energy can be transferred in various ways and between objects.




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.3.1: Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as the basis for the answers.

	Writing

	Text Types and Purposes
· CCSS.ELA-Literacy.W.3.1: Write opinion pieces on topics or texts, supporting a point of view with reasons.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.3.8: Recall information from experiences or gather information from print and digital sources; take brief notes on sources and sort evidence into provided categories.

	Speaking and Listening

	Comprehension and Collaboration
· CCSS.ELA-Literacy.SL.3.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 3 topics and texts, building on others' ideas and expressing their own clearly.

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.3.4: Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, descriptive details, speaking clearly at an understandable pace.
· CCSS.ELA-Literacy.SL.3.6: Speak in complete sentences when appropriate to task and situation in order to provide requested detail or clarification.
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