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A) BIG IDEA or CONCEPTS-LEARNING OBJECTIVES
· By completing today’s activities, students will be able to construct their own “homemade” pulley given materials. They will also be able to use or construct single and double pulleys using a pulley set. 
B) STANDARDS 
National Standards:
· Science as Inquiry Standards: Abilities necessary to do scientific inquiry; Understanding about scientific inquiry.
· Physical Science Standard: Position and motion of objects.
Indiana State Standards:
· Nature of Science Standards:
1) Use a scientific notebook to record predictions, questions and observations about data with pictures, numbers or in words. 
2) Conduct investigations that may happen over time as a class, in small groups, or independently. 
3) Make predictions based on observations. 
4) Discuss observations with peers and be able to support your conclusion with evidence.
· The Design Process Standards:
1) Identify a need or problem to be solved. 
2) Document the design throughout the entire design process. 
3) Brainstorm potential solutions. 
4) Select a solution to the need or problem. 
5) Select the materials to develop a solution. 
6) Create the solution. 
7) Evaluate and test how well the solution meets the goal. 
8) Communicate the solution with drawings or prototypes. 
9) Communicate how to improve the solution. 
· Content Standards:
1) Physical Science 2.1.6 Observe, demonstrate, sketch and compare how applied force (i.e., push or pull) changes the motion of objects. 
2) Physical Science 2.1.7 Investigate the motion of objects when they are acted upon at a distance by forces like gravity and magnetism.
C) MATERIALS 
· Yarn (enough for 24 pieces of yarn about 4 feet long each, and 24 pieces of yarn about 8 inches long each)
· 24 wooden spools
· Masking tape
· Duct tape
· 12- ½” diameter dowel rods (approx. 12” long)
· 24- ¼” diameter dowel rods (approx. 12” long)
· 24 small plastic bags of stones
· 6 trays
· 6 pulley sets (with single and double pulleys)
· 2 broomsticks
· 25 meters of nylon or braided rope
· 6 wooden balls with attachments (to be load of the pulley)
D) TEACHER CONTENT KNOWLEDGE 
· Teachers should know that pulleys make work easier by increasing the distance over which the load is pulled. 
· Teachers should know that using more pulleys makes work easier, but it also means that the user must pull more rope to lift the object the same height than if there were less pulleys.
· Teachers should know that work is the force multiplied by the distance the object is moved.  (If there is no movement, there is no work.)
· Teachers should know that gravity (the downward force caused by the large size of the earth) and friction (the resistance that happens when two surfaces come up against each other) make work more difficult, and simple machines like pulleys, wheels/axles, and inclined planes counteract the forces of gravity and friction to make work easier.
E) REFERENCES & HANDOUTS  
· Tug-of-war Activity: Ardley, N. (1992). The science book of machines. San Diego: Harcourt Brace Jovanovich, Publishers.
· Handouts at end of lesson.
F) DESCRIPTION OF YOUR LESSON 
	ENGAGE (Tug-of-war Activity)
Teachers will present students with the 2 broomsticks and the length of rope, which will be wrapped around the broomsticks several times, creating a system of pulleys. Two students will each hold one of the broomsticks, while one holds the other end of the rope. The student holding the rope will try to pull the other two students closer together while those students try as hard as they can to stay apart. The teacher will ask the students to raise their hands if they think the two students holding the broomsticks will be able to stay apart or if the person pulling the rope will be able to bring them together. The student pulling the rope should easily be able to pull the two students holding the handles together easily because of the system of pulleys that was built when the rope was looped around the broom handles. The teacher will then loop the rope more times and have them try to keep the broom handles apart while the person tugging tries to bring them together. Teachers and students will discuss which one was easier and which one was harder. Teachers will also ask if this reminds students of a simple machine.

Assessment: Students predict which team will “win” the tug of war, the team of one or the team of two.  Students will also predict if they think more loops will make it easier or harder for the person tugging on the rope to pull the broom handles together. Teachers will use this assessment to see if students realize that they are pulleys, and that the more pulleys you use, the less work you need to do, but the more rope you must pull to raise the load the same height.

	EXPLORE (Single Pulleys)
Students will be given the materials to create a single pulley with the pulley already attached to the dowels on their desks. They will be asked if using the pulley was easier than just lifting the ball or if it was harder and why they think it was the way it was. We will do a “think, pair, share” here to make sure everyone gets an opportunity to talk about the pulley and how they think it works. 

Assessment: Students do a think, pair, share to talk about why the pulley made work easier. Teachers will use this assessment to see if students are ready to try double pulleys and see that it makes work even easier when there are more pulleys.

	EXPLAIN (Double Pulleys)
During this phase, students will be taken over to a station in which a two-pulley is built. At this time, one of the teachers will demonstrate the use of a two-pulley system and have the students lift some objects with it. The teacher will ask questions like how does this pulley compare to the one you built? Is the work easier or harder? Is there more string being used to move the object or less? Why do you think so?

Assessment:  The assessment for this stage will be a worksheet the students fill out. It will be fill-in-the-blank with a word bank because most of the students cannot write that well yet.

	ELABORATION (Creating a Pulley from Ordinary Materials)
During this phase, the students will be building their own pulley. Students will be given the materials to build it and try to move a sack of rocks up a certain distance.  Students will begin by tying string to the dowel rod and then threading another piece of string to connect the pulley. The students will then attach their bag of rocks and test out how their pulley makes work easier. 

Assessment:  This summative assessment will be for them to construct their own pulley in a group. They will need to work together to finish a successful working pulley to lift their rocks.
































G) GEARING UP/GEARING DOWN
· Gearing up – If the students are doing well with designing their own pulleys and understand a two pulley system, have the students try to work with a three pulley system. They may need assistance with a three pulley system since it is a little more difficult to tie and set up with the materials we have.
· Gearing down – We can have the students set up two chairs and then place a broom stick or something similar on the chairs. Then take out the ice cream bucket and tie string to it. This can be a demonstration in which the kids get to work a pulley on their own and see the process.











Pulleys

Which pulley was easier? (check one)
· Single
· Double




WORD BANK
single             work           force                  
double	          distance


	
The ___________________ pulley was easier because even though we are increasing the __________________, we are decreasing the ______________ we use at one time, which means we do less ___________.



Wheel and Axle (continued from last week)
		WORD BANK
thin              fat                     energy


The ________________ rubber band made the car propel further because there was more _______________.
