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

	[image: https://s-media-cache-ak0.pinimg.com/736x/58/ce/4b/58ce4b702d3cf051a6dd9e64ae25b97e.jpg]
What is food and why do we need food?[footnoteRef:1] [1:  http://apjcn.nhri.org.tw/server/info/books-phds/books/foodfacts/html/maintext/main2a.html] 

Food is any substance consumed to provide nutritional support for the body. It usually comes from plants or animals and contains essential nutrients, such as vitamins, minerals, water, fat, carbohydrates, fiber, and protein. The substance is ingested by an organism and assimilated by the organism's cells to provide energy, maintain life, or stimulate growth. Simply put, food fuels the human body.

Where does food come from?[footnoteRef:2] [2:  http://teachersinstitute.yale.edu/curriculum/units/1997/7/97.07.07.x.html] 

In general food comes from farms, but most of the food people eat today has been processed in factories. The only way we can know what there is in our food is to look at the list of ingredients placed on the label. 

What is agriculture?[footnoteRef:3] [3:  https://www.nationalgeographic.org/encyclopedia/agriculture/] 

Agriculture is the process of producing food, feed, and fiber by cultivation of certain plants and the raising of domesticated animals. Agriculture is also known as farming. It includes both subsistence agriculture, which is producing enough food to meet the needs of the farmer and family, but no more) and also (almost universally in the "developed" nations and increasingly so in other areas) the production of financial income from cultivation of the land or commercial raising of animals (animal husbandry).

What is a food system?[footnoteRef:4] [4:  https://blogs.cornell.edu/bglblog/files/2016/03/newlogoDisovering-Our-Food-System-2lyk76c.pdf (Page 10, 21, 22)] 

A food system is how we get our food. The food system includes all processes involved in feeding people: growing, harvesting, processing, packaging, transporting, marketing, consuming and disposing of food and food packages. It also includes the inputs needed and outputs generated at each step. The food system operates within and is influenced by the social, political, economic and natural environments. Each step is also dependent on human resources that provide labor, research and education. The food system is connected to many other areas of life, such as nutrition, food, health, community economic development, and agriculture.

Some of the steps in the food system include: 
· Production involves many of the activities that take place on a farm, at an orchard, in bodies of water, or in greenhouses and fish-farm tanks to produce our food. Food production depends on the “input” of several resources, both natural (soil, water, climate, seeds, and human labor) and human-made (machinery, fuel, fertilizers, pesticides). 
· Harvest is the collection of raw food (fruits, vegetables, meat, milk, etc.) from its source (plant or animal). Harvesting may be done by hand or by machine. Mechanical harvesters harvest most grain and cereal crops in the U.S. Some of the inputs required for this step are human labor, fuel, raw materials, equipment, and packing materials. 
· Storage refers to keeping for future use. Storage is required for all food not eaten soon after harvest. Different crops can be stored for different lengths of time. At home, people store food in refrigerators, cupboards, pantries, etc. The inputs required for storage include energy to maintain a cool environment, gases, packaging, buildings and land. 
· Distribution is the process of dividing up and delivering food to various places. Foods are taken from their original sources and delivered to supermarkets, other food stores, or farmers’ markets for sale as a whole fresh product. Alternatively, farm products can be transported to a site where they will be processed and then re-distributed. Most of what we find in grocery stores today has been transported great distances. Food is currently transported by truck, train, boat, and plane. Inputs include fuel and labor.
· Processing involves changing the structure, composition, character, or condition of food. Much of the food we eat has been transformed in some way before we eat it. Think of the bread on your sandwich, the juice you had with breakfast, tomato sauce and the pasta is covers, or the cheese you had on a cracker (and the cracker itself!). During processing, food is changed in order to enhance flavor, make it last longer, or create new products altogether. Processing means we can eat foods at times or in places where it might not otherwise be available. There are many different ways to process a food. Turning fresh strawberries into jam, making juice from fresh apples, pre-cutting and cooking potatoes for frozen French fries are all ways to process food. Processing may include drying, cooking, freezing, canning, or adding preservatives. Processing may increase or decrease nutritional content: minimal processing maintains or enhances the nutritional quality of the food; ultra-processing may diminish nutritional quality. Depending on the type of food and processing technique, a variety of inputs are necessary for this step in the food system. Some of them are labor, machinery, water, fuel, and sugar, salt and other preservatives. 
· Packaging helps protect food from spoilage and allows for easy transport and purchasing. Almost everything we purchase at the grocery store is packaged in some way. Strawberries are put into quart containers, bread is packaged in plastic or paper bags, pasta is kept in cardboard boxes, etc. Packaging can also provide a place for advertisement of the goods contained within. Some of the inputs necessary to make packaging are paper, plastic, cardboard, aluminum, glass, ink, and machinery. Packaging may also be a component of marketing.

What are food loss, food waste, and food wastage?[footnoteRef:5] [5:  http://eschooltoday.com/global-food-waste-and-food-loss/introduction-to-food-waste-and-food-loss.html] 

Food loss is the unintended reduction in food available for human consumption that results from inefficiencies in supply chains: poor infrastructure and logistics, lack of technology, insufficient skills, knowledge and management capacity. It mainly occurs at production- postharvest and processing stages, for example when food goes un-harvested or is damaged during processing, storage and transport and disposed of. Food waste refers to intentional discards of edible items, mainly by retailers and consumers, and is due to the behavior of businesses and individuals. The term food wastage refers to the two in combination

What is the difference between recyclable, compostable and biodegradable products?[footnoteRef:6],[footnoteRef:7] [6:  http://archive.constantcontact.com/fs039/1101442661553/archive/1102110794885.html]  [7:  https://earth911.com/earth911tv/e911tv-compostable-biodegradable-recyclable/] 

A recyclable product can be collected and reprocessed to produce new items. Common recyclable materials are: paper, cardboard, plastic, glass, aluminum, and electronic waste. Recycling is very important in diverting waste from landfills. A biodegradable product has the ability to break down, safely and relatively quickly, by biological means, into the raw materials of nature and disappear into the environment.  These products can be solids biodegrading into the soil (which we also refer to as compostable), or liquids biodegrading into water.  Biodegradable plastic is intended to break up when exposed to microorganisms (a natural ingredient such as cornstarch or vegetable oil is added to achieve this result). A product that is compostable is one that can be placed into a composition of decaying biodegradable materials, and eventually turns into a nutrient-rich material.  It is almost synonymous with “biodegradable”, except it is limited to solid materials and does not refer to liquids

Where does food waste occur along the food system?[footnoteRef:8]  [8:  http://eschooltoday.com/global-food-waste-and-food-loss/how-is-food-wasted-in-the-food-supply-chain.html] 

Food waste occurs during the following stages in the food system: 
· Agricultural production – Waste due to damage and spillage during harvest operation; crops sorted out; animal death in the farm; fish discards; etc. 
· Postharvest handling and storage – Waste due to spillage and degradation during handling, storage and transportation; animal death during transport; degradation during fish storage and transportation; etc. 
· Processing – Waste due to sorting, trimming, spillage and degradation during industrial or domestic processing
· Distribution – Waste in wholesale markets, supermarkets, retailers and wet markets. 
· Consumption – Waste during consumption at the retail and household level. 

What are the impacts of food waste?[footnoteRef:9] [9:  http://eschooltoday.com/global-food-waste-and-food-loss/food-waste-means-resources-waste.html] 

Food that is wasted has several environmental, economic and social impacts. Food waste leads to a waste of resources used in food production and distribution, including land, water, energy, fertilizers, pesticides, labor and capital. The irrigation water used globally to grow food that is wasted would be enough for the domestic needs (at 200 liters per person per day) of 9 billion people and 10% of rich countries’ greenhouse gas emissions come from growing food that is never eaten. Food waste disposal in landfills also produces methane, which is 23 times more potent than carbon dioxide as a greenhouse gas and contributes to climate change. 

What are the benefits of reducing food waste?[footnoteRef:10] [10:  https://www.epa.gov/recycle/reducing-wasted-food-home] 

Reducing the amount of food that reaches landfills has significant social and environmental benefits.
· Reduce methane from landfills - When food is disposed in a landfill it rots and becomes a significant source of methane - a potent greenhouse gas with 21 times the global warming potential of carbon dioxide. 
· Decrease the amount of waste transferred to the landfill - 30% of food waste that is washed down the drain through a disposal remains solid. These solids are screened out at the entrance of your water treatment plant and sent to the landfill where it will decompose in the absence of oxygen, creating methane.
· Reduce resource use associated with food production - There are many resources needed to grow food, including water, fertilizers, pesticides and energy. By wasting food, you are also wasting the resources that went into growing it. 
· Create a valuable soil amendment - Recycling food waste and turning it into compost has many environmental benefits such as improving soil health and structure; increasing drought resistance and reducing the need for supplemental water, fertilizers, and pesticides. 
· Improve sanitation, public safety, and health at your facility - Food waste dumped in standard trash cans and dumpsters in the back alley of a home, store or restaurant can generate bad odors and attract rodents or insects.
· Feed people, not landfills - An estimated 50 million Americans do not have access to enough food. Organizations can donate safe and healthy food to a food bank or food rescue organization and both reduce food sent to landfills and feed those in need.

What can I do to reduce food waste?
· Learn how long foods will keep so they do not spoil before you plan to use them. 
· Make a grocery list for the week and shop on a full stomach to avoid impulse purchases.
· Do not buy more of something just because it is cheaper to buy in bulk. But do check out the bulk foods section, where you can buy just as much or as little as you need.
· Put new groceries in the back of your fridge or pantry, so you will use older food first, before it expires.
· Learn to reuse food for another meal.
· Use all of your produce by getting creative.
· Go trayless when eating at cafeterias – you will waste less when you can’t take as much food at once.
· Take home your leftovers — a lot of food is wasted in restaurants too.
· Learn what to freeze and what not to. Or, if you want to get really advanced, learn to pickle or can fruits and veggies.
· Learn to compost food scraps or see if there’s composting service in your area.
· Donate food you know you will not use in time.

What determines our food choice?[footnoteRef:11] [11:  http://www.eufic.org/article/en/expid/review-food-choice/] 

The key driver for eating is of course hunger but what we choose to eat is not determined solely by physiological or nutritional needs. Some of the other factors that influence food choice include:
· Biological determinants such as hunger, appetite, and taste
·  Economic determinants such as cost, income, availability
· Physical determinants such as access, education, skills (e.g. cooking) and time
·  Social determinants such as culture, family, peers and meal patterns
· Psychological determinants such as mood, stress and guilt
· Attitudes, beliefs and knowledge about food


	Further readings

	From the Farm to Your Table: Where Does Our Food Come From?: http://www.yale.edu/ynhti/curriculum/units/1997/7/97.07.07.x.html
Food facts: http://www.endfoodwastenow.org/index.php/resources/facts
Teaching the food system: http://www.jhsph.edu/research/centers-and-institutes/teaching-the-food-system/curriculum/
Composting: https://www3.epa.gov/region9/waste/tribal/waste-reduction/composting.html
Reducing Wasted Food At Home: https://www.epa.gov/recycle/reducing-wasted-food-home
What is agriculture?: http://kids.mongabay.com/lesson_plans/lisa_algee/agriculture.html
Types of agriculture: http://www.unapcaem.org/publication/TypesOfAgri.pdf




	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?

	
· Plate Game handout cards for students
· Bag of spinach or some other vegetable with a label from a local supermarket
· Computer (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? 

	
FARM TO PLATE GAME[footnoteRef:12]   [12:  The game was modified from Lesson 2: Farm to Plate, Food and Nutrition Service, U.S.D.A  http://www.fns.usda.gov/sites/default/files/diginTG_lesson2.pdf] 

Introduction (5-10 minutes)
Ask students to write down the name of everything they ate or drank for their last meal (breakfast, lunch, or dinner). This should be mentioned to students prior to the lesson. Tell the students to underline all the foods that came from a plant (fruits, vegetables, beans, grains, nuts, and seeds). 

Ask students, Where does your food come from? Where does its journey to your plate begin? How far do you think your food traveled? How do you think the food was produced? 

Use the bag of spinach (or other vegetable) as an example and ask the students where they think the spinach came from? Students will likely say a grocery store or market, but they should be encouraged to think about how it got to the market. Explain that all information about the production and route of the spinach to their plate can be found on the labels on the bag. Show the labels.




	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 …
· The food system and steps involved in getting food from a farm to  our plate
· How far  way our food is grown 
· What resources are used in the production of our food

Key words:
Food
Food system
Agriculture
Consumer food choice


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

		
· To increase awareness of the food system and all steps and processes foods undergo before they reach consumers’ plates.
· To explore the connections between personal food choice and food systems





	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:
	
FARM TO PLATE GAME[footnoteRef:13] (cont.) [13:  The game was modified from Lesson 2: Farm to Plate, Food and Nutrition Service, U.S.D.A  http://www.fns.usda.gov/sites/default/files/diginTG_lesson2.pdf] 


Farm to Plate Game cards distribution (5 minutes)

Prior to class, make sure to print out enough copies of The Farm to Plate Game cards. (See attached)  

Explain that many of the fruits and vegetables we eat travel great distances before they reach us. 


	Step 2:
	Food system (15-20  minutes)

The term “food system” is used to describe all the steps, processes, resources, and people involved in getting food from a farm to our plate. In 2012, agriculture accounted for 10% of the nation's greenhouse gas emissions.[footnoteRef:14] [14:  https://19january2017snapshot.epa.gov/ghgemissions/sources-greenhouse-gas-emissions_.html] 


Display the attached PowerPoint. On the board, list the following food system steps and discuss  as a class what happens in each:

· Step 1: Production: growing and harvesting fruits and vegetables. The production stage is particularly important from an environmental perspective, because growing food requires resources, including water, energy, animal feed, and fertilizers.  
· Step 2: Processing, washing, cutting, mixing, and packaging fruits and vegetables.
· Step 3: Distribution, including transporting, storing, marketing (advertising), and selling fruits and vegetables.
· Step 4: Consumption: preparing and eating fruits and vegetables.
· Step 5: Composting/Recycling: uneaten food scraps are disposed of (either composted to return nutrients to the soil or sent to a landfill. 

As a class, compare the amount of resources required for different types of food.[footnoteRef:15], [footnoteRef:16] [15:  https://www.nationalgeographic.com/environment/freshwater/food/]  [16:  http://www.npr.org/blogs/thesalt/2012/06/27/155527365/visualizing-a-nation-of-meat-eaters] 


For instance,
· One pound (0.5 kilograms) of beef requires: 
· 1,799 gallons (6,810 liters) of water
· 6.6 pounds (3 kilograms) of grain for feed, plus irrigation water
· 36.2 pounds (16.4 Kilograms) of roughage or grasses for feed, plus irrigation water
· gallons (70.5 Liters) of additional water for drinking and processing
· One  pound (0.5 kilograms)  of pork requires:
· 576 gallons (2,182 liters) of water
· 4.2 pounds (1.9 kilograms) of grain for feed, plus irrigation water
· 52.8 gallons (200 liters) of additional water for drinking and processing
· One pound (0.5 kilograms) of chicken requires: 
· 468 gallons (1773 liters) of water
· 2 pounds (0.9 kilograms) of grain for feed, plus irrigation water
· 2.4 gallons (9.1 liters) of additional water for drinking and processing
· One pound (0.5 kilograms) of corn requires:
· 108 gallons (409 liters) of water, no grain/feed
· One pound (0.5 kilograms) of wheat requires:
· 132 gallons (500 liters) of water, no grain/feed
· One pound (0.5 kilograms) of rice requires:
· 449 gallons (1,700 liters) of water, no grain/feed
· One apple requires:
· 18 gallons (70 liters) of water, no feed/grain
· 1 cup (237 milliliters) of apple juice requires 59.4 gallons (70 liters) of water
· One orange requires:
· 13 gallons (50 liters) of water, no grain/feed
· 1 cup (237 milliliters) of orange juice requires 53.1 gallons (201 liters) of water 


	Step 3:
	The Farm to Plate Game: the play (5-10 minutes)

Explain that each student will represent a different role within the food system. Hand out one The Farm to Plate cards (see attached). 

This activity can be done as a class or independently. If it is being completed as a class, break the students into nine groups, and assign each group a different role. If the activity is being completed independently, hand each student their own complete set of cards. 

Allow students a few minutes to study their cards.


	Step 4:
	The Farm to Plate Game: the play  (cont.) (10-15 minutes)

Give the students 10 minutes to arrange themselves in the order of the steps a fruit or vegetable travels from the farm to a person’s plate. Discuss each role and make corrections. 

To show the food system in action, pass the bag of vegetables through the food system starting with the Producer and ending with the Consumer. 

Have students announce and describe their role when they are handed the vegetable. Ask students to share any other thoughts they have about the process and steps.


	Step 5:
	The Farm to Plate Game: Answers (5-10 minutes)

Check the students’ answers, and if adjustments need to be made, help guide them to the correct order of steps.

Order of the Farm to Plate Cards [answer key and role definitions]:
1. Farmer (Producer): a person/company who grows and 
harvests food on a farm 
2. Food Inspector: a person/company who visits farms or processing centers to ensure that 
foods are grown and processed safely
3.  Food Processor: a person/company who washes, cuts, mixes, and packages food from the farm
4. Food Transporter: a person/company who moves food from one location to another, such as by truck, train, ship, or airplane.
5. Food Distributor: a person/company who decides which stores receive the food
6. Advertiser: a person/company who designs the advertisements that promote food to consumers
7. Grocer/Food Retailer: person/company who sells food to consumers (such as through a grocery store or supermarket)
8. Consumer: a person who buys the food that has been grown or prepared
9. Compost/Waste Manager: a person/company who disposes of leftover food scraps by either composting or throwing food away (sending to a landfill)




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

	
We have talked about steps, processes, resources, and people involved in getting food from a farm to your plate. Can someone please raise their hand and tell us from where the spinach came?




	Take Home/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.

	
Ask the students to select one food item from their refrigerator or pantry. Encourage the students to look at the label and determine as much as they can about the route the food took to get to their home. Students can use Google to research information listed on the food label as well as Google maps to determine how far the food traveled from its place of origin to their home.



	Additional Resources

	
· Local farmers’ markets 
· Community Food Systems and Civic Agriculture, Alternative Farming Systems Information Center  http://afsic.nal.usda.gov/farms-and-community/community-food-systems-and-civic-agriculture
· School Garden Manual, Slow Food USA http://www.slowfoodusa.org/files/files/slow-food-usa-school-garden-manual.pdf
· [bookmark: _GoBack]Farm to School, Food and Nutrition Service, U.S.D.A  http://www.fns.usda.gov/farmtoschool/farm-school-resources 
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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 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

	Earth and Human Activity

	· 4-ESS3-1: Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect the environment.

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	Obtaining, Evaluating, and Communicating Information: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. Obtain and combine information from books and other reliable media to explain phenomena.
	ESS3.A: Natural Resources: Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.
	Cause and Effect: Cause and effect relationships are routinely identified and used to explain change. 

Interdependence of Science, Engineering, and Technology: Knowledge of relevant scientific concepts and research findings is important in engineering. 

Influence of Engineering, Technology, and Science on Society and the Natural World: Over time, people’s needs and wants change, as do their demands for new and improved technologies.

	· 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: 
Obtaining, evaluating, and communicating information in 3–5 builds on K–2 experiences and progresses to evaluate the merit and accuracy of ideas and methods. 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.

	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.


	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.

	Use appropriate tools strategically
· CCSS.Math.Practice.MP.5: Mathematically proficient students consider the available tools when solving a mathematical problem.

	English Language Arts 

	Reading: Informational Text

	Integration of Knowledge and Ideas 
· CCSS.ELA-Literacy.RI.5.9: Integrate information from several texts on the same topic in order to write or speak about the subject knowledgeably.

	Writing

	[bookmark: CCSS.ELA-Literacy.W.5.2]Text Types and Purposes
· CCSS.ELA-Literacy.W.5.2: Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

	Research to Build and Present Knowledge 
· CCSS.ELA-Literacy.W.5.8: Recall relevant information from experiences or gather relevant information from print and digital sources; summarize or paraphrase information in notes and finished work, and provide a list of sources.

	Speaking and Listening

	Presentation of Knowledge and Ideas
· CCSS.ELA-Literacy.SL.5.4: Report on a topic or text or present an opinion, sequencing ideas logically and using appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an understandable pace. 
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