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	Title: Photosynthesis

			
Grade Level: 5th grade and up

	Concept Statement/Main Idea: Students will learn what photosynthesis is and how plants and trees use this process to make food.  Students will understand the role photosynthesis plays in food webs and the transfer of energy.  

Scientific/Math Processes:





Outcomes:
	1) Students will … 
Understand that plants use photosynthesis to make food by taking energy from the sun to make sugars.


	2) Students will …
Know that oxygen is a product of photosynthesis. 

	3) Students will …
Connect photosynthesis to the greater concept of the transfer of energy in food webs. 



Materials List (include specific quantities)
-Internet access
-Water
-Bowl
-Plants/leaves 
-Student Packet
-Paper clips, small pebbles




	Engage: What is Photosynthesis?
Time: 10 minutes
Activity:  Students will read and complete the questions in the student packet.

Students should watch the video below which gives a more detailed explanation of how photosynthesis works. 
https://www.youtube.com/watch?v=D1Ymc311XS8

Explain the products and reactants of photosynthesis to students. 
After introducing producers and consumers, students will decide that plants are producers.  Students will then learn the role the sun and producers play in a food chain. 

FACILITATION: 
What is photosynthesis?  Let’s break down the word first- photo means light and synthesis means to put something together.
 Photosynthesis is the name of the process that all plants use to make food.  When plants photosynthesize they take energy from sunlight, absorb water (usually from the ground) and carbon dioxide from the air and then they use those ingredients, or reactants, to make sugar and oxygen, the products..  The plants use the sugar for food and nourishment to help them grow and they release the oxygen into the air. 

In ecosystems there are producers and consumers.  Producers are able to produce all the food they need for themselves.  Consumers must consume a food source, like plants or animals.  Plants are producers.


	Guiding question: What is photosynthesis?
Probing question: What does ‘photo’ mean? ‘Synthesis’? What are the ingredients or reactants? What are the products?  What environments would plants thrive in? Where would plants grow poorly?  Are plants producers or consumers?
	Student does: 
Read the explanation of photosynthesis, watch the video and complete the questions.  




	Explore: Watch it Happen! 
Time: 20 minutes
Activity: Students should go outside and find 3 plants growing in 2 different areas, one growing in the shade and one in the sun.  Students should follow prompts on the worksheet to record observations about the growing conditions of these plants and other observations. 

Students will pick 2 leaves off of a living tree or plant, photosynthesis occurs in the green parts of plants so make sure it is a leaf and not a flower petal.  Now take these leaves and put each leaf in a bowl and fill them up halfway with water.  Put one bowl in the sun and one in a dark room.  Follow prompts on worksheet to create a hypothesis and observations about what you think will happen if you leave the leaf in the sun for 30 minutes and if you leave it in a dark space for 30 minutes.  
The leaf that is left in the sun, oxygen bubbles will appear in the water.  The leaf that is in a dark room should have no or at least fewer bubbles than the leaf in the sun.  The oxygen bubbles that appear in the water are proof that photosynthesis is occurring.  

	Guiding question: Where will plants grow better, in the sun or in the dark?
Probing question: What did you notice about the plants in their different growing spots?  How were you able to tell if photosynthesis was occurring on the leaf in the water? Why are the oxygen bubbles proof that photosynthesis is occurring?
	Student does: Follow activities in student packet to observe plants in different growing spots and conduct an experiment to see photosynthesis occurring. 



	Explain: Food Webs 
Time:
Activity: Virtual lesson is recommended.
 Students will create a food web that includes the sun, the initial source of energy, and plants, which use photosynthesis to make food. Students will answer questions in an effort to explain how energy is transferred throughout an ecosystem. 

In the virtual lesson students should share their food webs and look for ways that they all connect with or overlap each other.
  
FACILITATION: 
Now that we have learned how photosynthesis works, how plants use sunlight to make food and grow and the role plants play as producers let’s learn about the more complex relationships that exist in an ecosystem. 

A food web goes into greater detail, than the food chain we saw earlier, illustrating the many complex relationships that exist within an ecosystem and how the energy flows between multiple species. Food webs give a bigger picture of how an ecosystem functions by illustrating how species interact with each other in many different ways.  For, example sometimes an owl is a predator but other times it can be prey.  

One way to think about the difference between food chains and food webs is this:
	A food chain would tell us that Abby eats a peanut butter & jelly sandwich every day.  But everyone knows that Abby does not only eat peanut butter & jelly sandwiches, she also likes pizza and apples.  
	A food web tells us that Abby also eats tacos, lettuce and blueberries. A food web gives us a bigger, more complete picture of Abby’s diet.  

All food chains are connected in some way or another because they all get their energy from the same place: the sun.  Your food chain will connect or overlap with those of your classmates.  If you combine multiple food chains you get a food web.    
Name at least 3 ways, other than the sun, that your food web might overlap with others. Be prepared to share your food web and these connections with your classmates.  

After seeing all of your classmate’s food webs, what are 3 connections that you can make with another web? 


	 Guiding question: Where does the energy in a food web originate from?
Probing question: How are food webs related to photosynthesis? What eats plants?  How will your food web connect with someone else’s?  
	Student does: Read and answer questions in student packet. 

Create a food chain that includes the sun. Use at least 5 different plants and animals. 



	Extend/Elaborate: The Bigger Picture: Earth Breathes 
Time: 10 minutes
Activity:  Students should read the article about trees and carbon dioxide in Earth’s atmosphere and answer the follow-up questions. 

https://www.nationalgeographic.com/science/phenomena/2016/03/09/the-earth-has-lungs-watch-them-breathe/

This article explains how trees take in carbon dioxide and put out oxygen and the cleansing effect that has on the earth’s atmosphere.

	 Guiding question: How do trees help cleanse the earth’s atmosphere?
Probing question: Where is all of the carbon dioxide coming from?  Why is most of the cleaning happening in the Northern hemisphere?
	Student does: Read the article and answer follow-up questions.





	Evaluate: How do WE transfer energy?
Time: 5 minutes
Activity: Students will reflect on how we as humans transfer energy in the world.  How do we pass energy to each other? What are some ways that your energy can be ‘contagious’ and affect other people?

	Guiding question: How do we transfer energy?
Probing question: What are some ways your energy can be ‘contagious’? How do you pass energy on to other people like your siblings or friends?
	Student does: Brainstorm ways that humans transfer energy between each other.  List at least 3 examples of ways that you can pass energy to another person. 



Background Info:


Resources:  Products of Photosynthesis – sunlight, water, carbon dioxide
[bookmark: _GoBack]Reactants of Photosynthesis – oxygen, sugars (stored in plant tissues)
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