Grade Level: 3rd Grade
Due Date: Friday, February 29, 2016                                	Teaching Date: N/A
 
Science Discipline: Science, Engineering, and Technology                                       	
 
Core Standards: Define a real world problem and list criteria for a successful solution. (3.4.1 and 3.4.2)

IN Standards and Indicator:  3.4.2 Define the uses and types of simple machines and utilize simple machines in the solution to a “real world” problem. 

As citizens of the constructed world, students will participate in the design process. Students will learn to use materials and tools safely and employ the basic principles of the engineering design process in order to find solutions to problems.

Objective: Students will use inquiry to figure out how to use daily items to create simple machines to solve a real world problem. 

Materials:
· Popsicle sticks
· Plastic spoons
· Mini marshmallows
· Corks
· Rubber bands
· Meter stick
· Graphic organizer (included below)

Engagement (Motivation): 
· I will tell students a short story. “Students, I have a problem. I want to move this marshmallow over here without using my hands *gesture to an area a few feet away* but I do not want the marshmallow to touch the ground either. What do you think I can do to solve this problem?” 
· I will then wait for students to answer my question and respond positively to each response. 
· After taking a few responses I will show them a picture of a lever. “This is a type of simple machine called a lever. Have any of you heard of these? Well, today we are going to use a lever to make our own version of a catapult. Does anyone know what a catapult is?” 
· I will then wait for students to answer my question and respond positively to each response
· After that I will show them this video of a catapult and explain that catapults use potential energy to throw objects. https://www.youtube.com/watch?v=TXNgHoIBPXM 

Exploration (Goal for Learner): 
· The goal for each learner will be to have the ability to explain how to find a problem and solve it while using simple machines. 
· We also want students to describe the possible problems that may come with using simple machines. 
· Finally, we want students to relate this activity back to a specific situation in their own lives. 
· I will tell students, “At the end of this lesson we want you to know how to solve problems using simple machines. Remember that this simple machine is called a lever there are other ones, too. We also want you to think about the problems that might come with using machines.”


Explanation (Procedure): 
· We will say, “Students, you are going to construct a catapult today in a group of three and use it to move the marshmallows from one place to another.” 
·  “Okay class, we’re going to split you into groups of three for this experiment. You are going to make your own catapult. We will model what to do and you will do the same thing after we are finished showing you how to do it. Then when it is finished, you will see how far the catapult can throw the marshmallows. While you are testing this, record your data on the graphic organizer we are going to give you.”
· Model what to do as explained in the Elaboration (Modeling) section below. Ask questions as we go through the process.  
· Continue to split the groups up and pass out materials. 
· Students will place marshmallows on the spoon and launch it 3 different times. They will measure the distance each time and record the data on the graphic organizer below. 
· Then walk around to help them during the experiment.

New information: 
· There are 6 types of simple machines that humans use to make jobs easier called levers, wheel and axles, pulleys, inclined planes, wedges, and screws. 
· We will introduce this idea with a picture included below. We will take turns talking about how each simple machine is used in daily lives to solve problems.
· Levers usually help people move things that are heavy or hard to carry. 
· I will teach this through the video in the engagement section. I will point out that it is not possible for someone to throw a pumpkin as far as the catapults did. 

Elaboration (Modeling): 
· We will then show the students the materials that we brought and ask them how they think we might go about making a catapult out of them, making sure to give at least three seconds for them to think. If no one responds or suggests putting the cork on top of the popsicle stick then we will offer a hint by saying, “What if I tell you that we start out with these two objects?” and pointing to the popsicle stick and the spoon. Then model putting the cork on top of the popsicle stick to begin with. 
· We will ask students what they think we should do next to continue making the catapult. If the suggestions align with the instructions then we will follow them. If not, we will offer our own suggestion of, “Next we put another popsicle stick on top of the cork and make sure that one end of both the popsicle sticks touch. Put a rubber band around the two popsicle sticks at the very end of one side.” 
· We will continue modeling the experiment but ask students what they think we should do with the spoon. We expect them to say, “Put the spoon on top of the top popsicle stick.” If they do not provide this answer then we will explain to them, “Now you put the spoon on top of the top popsicle stick. The round side of the spoon should be opposite the side with the rubber band and face up. Next you tie another rubber band around the middle of the top popsicle stick and the spoon to keep them together.”
· Now that the model is complete, we can allow the students to begin.
· Guided Practice: Students will work in groups of three to construct their own catapults. Each group will make a single catapult. 
· We will walk around to offer assistance as needed during this phase, but we will be sure to allow students productive struggle to allow inquiry for students.
· Evaluation (Check for understanding): We will ask questions after the students are finished constructing their catapults and recording data. We will ask students the same questions on the graphic organizer to reinforce the idea. 
· “Students, how can you use levers like this in other ways?”
· “What other ways do you think you can use levers to solve problems?
· “What problems do you think using levers could cause?”
· Elaboration (Practice/Application): Students will construct their own catapults to see for themselves how levers can help solve a problem and move objects. 
· Explanation (Instructional Strategy): 
· Students will answer questions throughout the lesson. Questions are written throughout the plan in quotations. 
· The students will also be recording data with the graphic organizer. 
· Accommodations: 
· Gearing up: We will have students construct the catapult with just the model and no written instructions. 
· Gearing down: We will provide written instructions and a model for how to make the catapult. This will help students who need written instructions. 
· Evaluation (Closure): 
· Record data and answer questions on the graphic organizer. 
· Safety Precautions: 
· Remind students not to ingest any of the materials, including the marshmallows. 
· Remind students not to throw any of the materials unless instructed otherwise. 
· References: 
· Martin, D. (2012). Elementary Science Methods Book, - This textbook helped us with the different instructions we used in this lesson. It also helped me understand what gearing up and gearing down is, and how to use it. 
· https://www.thinglink.com/scene/682579206915227649 This website provided the picture of the lever for the engagement section.
· https://www.emaze.com/@AOWTZRRZ/Simple-Machines This website provided the picture for the new information section about simple machines.
· http://www.devincollier.com/how-to-build-a-simple-small-marshmallow-catapult/ This website helped us get the idea for this activity. We did not use the same instructions, but it did help us get ideas. 
· Ladders to success on the Illinois standards: Science, Level C. (2009). New York, NY: Triumph Learning.    This resource helped us with the extension activity and was provided by Dr. Robinson-Hill.

· Lesson Extension: Pictures included below from Ladders to success on the Illinois standards: Science, Level C. We will use these questions for the extension. 

· Pre/Post Test:

· 1. What is the most common use for a lever? A. To keep objects from breaking B. To keep objects open C. To move objects easier D. To keep objects from being moved

· 2. How does a simple machine work? A. People make them work B. They use applied force to do work against a load force C. They use electricity D. They often do not work

· 3. How does a simple machine change force of an object? A. It uses magnetism B. It changes the direction or magnitude C. It changes the how the force works D. It does not change the force. 

· Pre/Post Test Answer Key: 1. C   2. B   3. B




Picture of lever for engagement section
https://www.thinglink.com/scene/682579206915227649
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Picture for new information section
https://www.emaze.com/@AOWTZRRZ/Simple-Machines
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Name __________________________ 		Date ______________



	
	Trial 1
	Trial 2
	Trial 3
	Average* 

	Distance (cm)
	


	
	
	


*Average = Trial totals added together divided by # of trials


How can you use levers like this in other ways?


_______________________________________________________


What other ways do you think you can use levers to solve problems?


_______________________________________________________


What problems do you think using levers could cause? 
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