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Driving Question for the Unit: How Can We Make Work Easier?

A) BIG IDEA or CONCEPTS-LEARNING OBJECTIVES
· By completing today’s activities, students will know how to construct and use their own wheel and axle. They will also be able to use these wheels and axles to solve a problem that involves them using less work.

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:
· Use a scientific notebook to record predictions, questions and observations about data with pictures, numbers or in words. 
· Conduct investigations that may happen over time as a class, in small groups, or independently. 
· Make predictions based on observations. 
· Discuss observations with peers and be able to support your conclusion with evidence.
· The Design Process Standards:
· Identify a need or problem to be solved. 
· Document the design throughout the entire design process. 
· Brainstorm potential solutions. 
· Select a solution to the need or problem. 
· Select the materials to develop a solution. 
· Create the solution. 
· Evaluate and test how well the solution meets the goal. 
· Communicate the solution with drawings or prototypes. 
· Communicate how to improve the solution. 
· Content Standards:
· Physical Science 2.1.6 Observe, demonstrate, sketch and compare how applied force (i.e., push or pull) changes the motion of objects. 
· 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
· 25 wooden skewers*
· Safety Note: We will remind students that these are not weapons.
· 6 rolls of masking tape
· 24 pairs of scissors*
· Safety Note: Most kids this age should know how to use scissors safely, but we will remind them to be very careful when using them.
· 25 cardboard squares (5.5” squares with notch in them, according to the PBSKidsGo! Design under resources)
· Assorted rubber bands*
· Safety Note: We will remind students not to use these to hurt people or fling across the room.
· About 100 total, in 3-4 different sizes.
· 50 Styrofoam cups
· 12 dry erase boards
· 24 books
· 12 rulers
· About 50 “large-sized” pulley wheels (2 per car, one car per student)
· About 50 assorted sized pulley wheels (preferably smaller than the other ones)
D) TEACHER CONTENT KNOWLEDGE 
· 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 have knowledge of wheels and axles and how they make work easier by allowing the object to which they are attached move a longer distance in a shorter period of time. 
· The teacher needs to know that wheels and axles make work easier by distributing the force necessary to get it to move around the circumference of the wheel.
· 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 that simple machines like wheels/axles and inclined planes counteract the forces of gravity and friction to make work easier.

E) REFERENCES & HANDOUTS 
· Handout from which we found the idea to make rubber band racers. (http://pbskids.org/designsquad/pdf/parentseducators/ds_pe_event_guide_rubber_band_car.pdf)
· https://docs.google.com/a/umail.iu.edu/viewer?a=v&pid=gmail&attid=0.1&thid=135543dc4e5f7a1c&mt=application/pdf&url=https://mail.google.com/mail/?ui%3D2%26ik%3De317919b14%26view%3Datt%26th%3D135543dc4e5f7a1c%26attid%3D0.1%26disp%3Dsafe%26realattid%3Df_gybx851b0%26zw&sig=AHIEtbTkhmjj5aeRcbC3roRHPA3FMtv7HQ (page 23)

F) DESCRIPTION OF LESSON 

	ENGAGE 
· Teacher will ask students if they remember what we talked about last week. 
· Teachers will review the term work and how an object must be moved by some force for work to have been done.
· Teachers will bring out the bucket from the previous week and talk about how we could make our work even easier. 
· Students will brainstorm, and probably come up with the idea of wheels.

	EXPLORE 
· Teachers will give students materials and ask the question that was brought up during the first week: “What kind of wheel is fastest?” 
· Students will be given the following materials: 1 skewer each, masking tape, various types of “wheels” (the 3 different sized pulley pieces, Styrofoam cups, and homemade wheels cut out of cardboard), dry erase board, and 2 books.
· Students will test out the wheels and record the data they think is important. Teachers will mention the students will want to measure which is “best” somehow, and even suggest they could measure the time it takes to get down an inclined plane, or the distance traveled when going down the inclined plane.
· Provides a common set of experiences for students; opportunities for students to clarify and test their ideas; compare their ideas with others.

	EXPLAIN 
· Students will explain which wheel was best (which went the furthest or which was fastest).
· Students should make the connection that the bigger wheels make the car go further in a shorter period of time. Teachers will then introduce the idea that the circumference is what makes the difference.

	ELABORATION
· Students will build their own cars using supplies listed in the materials section. Students will be given a skewer, cardboard piece with square notch, masking tape, and pulley wheels (or other types of wheels provided in earlier activities. However, they can only take home the pulley wheels). The students will each build their own vehicle that is self-propelling with the rubber band. The students will “race” their cars measuring how far they go. 
· As the students are building, the teacher will ask “why are you using these wheels?” The students will most likely use the wheels that worked best from the previous activity, mentioning that the larger the circumference, the faster and farther the car can go.
· The students will then discuss with the teacher what worked best with their car, what would they change/improve, and possible solutions or alternatives with other resources.
· The class will then tie-in what they learned about wheel and axles with last week’s material and discuss other possible machines that could make work easier. The students hopefully will talk about pulleys.

















G) EMBEDDED FORMATIVE ASSESSMENT

· Engage:  During this stage, the student will be assessed through a class discussion regarding previously learned materials last week, as well as figuring out their definition of the term work. We will informally ask them “how can we make work even easier than we did last week?” We will use this definition to see what else we need to review more in depth with them before moving on to the explore phase of the lesson.
· Explore:  The assessment in this section revolves around student’s understanding on data collection and what data they believe is important. The teachers will look at the quality of the data they chose to record and if it is relevant to the activity. We will use their data collection to support the discussion during the explain phase.
· Explain: The assessment will be informal with questions regarding the explore activity. The questions will focus on the explore activity and the data they collected and observed. The explanation given in this phase will let the teachers know if there are any concepts about wheels and axles that may be unclear or skewed from the results of the explore phase. We will address these before moving on to the elaborate phase so they can make their cars with these concepts in mind.
· Elaboration:  The assessment in this section is the car they build. This demonstrates that the students understand the importance of wheels and axles and how they make work (moving the car) easier. We will use this assessment to see if there is a good “jumping off” point to talk about pulleys for the following lesson.

H) GEARING UP/GEARING DOWN
· Gearing up – Have the students compare the various wheel types, writing down what they notice are similar about them (the shape, placement on the axle, etc.) and what is different (size or smoothness of edge). This would be a graphic organizer type sheet where they would use a comparison chart or Venn Diagram.
· Gearing down – Have students just focus on the wheel and axle part. If the rubber band self start is too difficult, they can build the car with everything but the rubber band and push their car to show them how a wheel and axle makes work easier because it moves a great distance with a small push.




