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OBJECTIVES
· Students will be able to summarize what they have learned in the past weeks.  They will be able to explain how their roller coasters work.  They will show me they can do this when each of them is explaining their specific element.  I will know they have met this objective when I am listening to each student’s explanation of the element.
STANDARDS
· National Standards:
· Transfer of energy
· Motions and forces
· State Standards:
· Process Standards:
· Use measurement skills and apply appropriate units when collecting data.
· Keep accurate records in a notebook during investigations and communicate findings to others using graphs, charts, maps and models through oral and written reports.
· Explain that energy cannot be created or destroyed but instead can only be changed from one form into another or transferred from place to place.
· Content Standards:
· 6.4.2 Construct a simple device that uses potential or kinetic energy to perform work.
· 6.4.3 Describe the transfer of energy amongst energy interactions. 
MATERIALS
· 100 manila file folders (recycled if possible)
· 10 pairs of scissors
· 6 rolls of masking tape
· 20 pencils
· 3 packages of markers
· 6 meter sticks
· Already partially constructed roller coasters made last week by students
*Materials are the same ones used in last weeks lesson.
TEACHER CONTENT KNOWLEDGE
· Gravitational energy transforms to kinetic energy to make the marble travel down the roller coaster.
· The teacher will need to be able to know how to fix various problems the children will encounter while building.  For example, move a slope higher for a marble that won’t climb a hill, reshape a loop if the marble can’t make it all the way around, etc.  
· Energy can never be created or destroyed.  It can only change forms (from gravitational to kinetic for our purposes).
· An object in motion will stay in motion until another force acts on it.  Also, an object at rest will stay at rest until a force acts on it.
REFERENCES AND HANDOUTS
· Original lesson idea with rubric (same as the first lesson).
LESSON DESCRIPTION
· Engage (9:30-9:35):
· This is a brief check-in with everyone.  I will ask each group what they have to do to finish their roller coaster, how much time this will take, and how they plan on ending their roller coaster.
· Explore(9:35-10:30):
· Students will have this time to completely finish their roller coaster.
· They need to make sure the marble travels all the way through the track without stopping or getting stuck.
· I will walk around the room and help students with various problems.  I will guide them to help them finish on time.
· They will fill out their problem/solution chart for an assessment piece.
· Snack (10:30-10:45):
· During snack time we will go back to the rubric that was presented to the students.  It is a part of the original activity where the idea for this unit came from.  It assigns point values to each element of the roller coaster.  I will ask students how many points their roller coaster is worth.
· Exlpain (10:45-11:00):
· This will be a review of all the content taught in the past weeks.
· I will ask students what they remember about inertia, momentum, gravitational energy, and kinetic energy.
· Elaborate (11:00-11:30):
· During this time, the information that we discussed in the explain stage will be related back to the roller coasters.  
· Students will present their roller coasters to the class.  I will ask each student to share one element of their roller coaster and how it works.  They will share the specific science content that makes it work.  They will also share any problems and solutions (from their charts) they encountered while building that particular element.  This lets me hear from each student.
· After each student has had the chance to explain, we will do more of a group questioning.  I will ask a question of each group.
· Group 1: Why can the marble spin around the toilet bowl? (It works because there is a combination of gravity (vertical) and inertia (horizontal).
· Group 2: Why did you need to build the guard on part of the track? (The inertia makes the marble keep going in one direction and the guard pushes it in the correct direction.)
· Group 3: Why did you start your track so high? (More height makes room for more elements.  There is more gravitational energy this way.)
EMBEDDED FORMATIVE ASSESSMENT
· This is the problem/solution chart.
SUMMATIVE ASSESSMENT
· This is listed in the elaborate phase.  Each child will explain one element of the roller coaster and the science content behind it.
GEARING UP AND GEARING DOWN
· Gearing Up: If students finish their roller coaster easily, I will have them tweak it so that it runs more smoothly.  Many of the tracks could be gently reshaped in order to make a smoother for the marble.  I will also ask them if they could start over what they would do differently.  This will be interesting to see how their ideas have changed from when they first started building.
· Gearing Down: If students are stuck on a problem, I will have them look back on their previous problem/solution chart and talk to their peers to get ideas on how to fix things.
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