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OBJECTIVES
· Students will be able to solve structural problems (any roller coaster element that does not properly work) in their own roller coasters.  They will show me they know this by documenting their predicted and actual solutions on their problem/solution chart.  I will know that they have met this objective when they have successfully fixed any structural problem their roller coaster had.
STANDARDS
· National Standards:
· Again, I could not find any national standards that align with this lesson.
· State Standards:
· Process Standards:
· Evaluate and test how well the solution meets the goal.
· Redesign to improve the solution based on how well the solution meets the need.
· Content Standards:
· 6.4.2 Construct a simple device that uses potential or kinetic energy to perform work. (Emphasis this week is placed on the construction, we have already discussed the energy that the structure will use.)
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
· 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.  
REFERENCES AND HANDOUTS
· Same roller coaster lesson plan from the last two weeks
· Problem/solution/claim chart made by me
LESSON DESCRIPTION
· When students first arrive, their roller coasters will be set up for them.  They will work on finishing up their support system they were building last week.  This is something they can do even while some of the other group members are still arriving.  (Last week we had a few late students.)
· Also, I will stress that we want to conserve our materials as much as possible.  I will say something like, “last week we used a lot of tape, is that necessary?  How can we construct our roller coasters so we don’t have to use as much tape in the future?”
· Engage (9:45-10):
· I will ask the students to look at the sample roller coaster Jay and I have made.  I will tell them that they are going to critique our work.  They should look for things like how sturdy the supports are and if all of the elements work.  
· I will ask them for ideas on how to fix the problems with our roller coaster.
· 
· “How far probably can the marble jump?”
· “Is the landing track at the right spot?”
· “What if we hold the spiral/ loop at this spot to give it an extra support right here?"
· "What did you notice when the marble went through the loop?"
· “What would you do to fix this problem?”
· “How would you make our roller coaster better?”
· The formative assessment for this part of the lesson is an interview type assessment.  We will ask the students the questions listed above and see how they respond.
· Explore (10-10:30):
· Students will begin to build the tracks for the marble to travel in now.  I will show them how they can use a meter stick to fold the strips of file folders into uniformly sized tracks.  I will also show them how to cut slits in the sides of the tracks so they can be easily bent into the different elements they will be building (hills, loops, etc.).  These are important skills for building the roller coaster, but I would not expect the students to figure this out on their own because it would use up valuable time that should be spent on constructing their elements.
· I will then tell the students that they should look at their blueprint and find the first element of their roller coaster.  This is the one they will begin building.  
· Once each group is finished building the first element, I will ask them to predict if their element will work (if the marble will travel through it successfully).  After they make their prediction, I will give them a marble to test it out.
· Each group will have the attached problem/solution chart.  If their element does not work, they will write down the problem in the appropriate column.  In the next column they will write their predicted solution.
· I will then instruct them to fix their element so that the marble travels successfully through it.  On the chart, thy will write their actual solution.
· The formative assessment for this section is predicting (after building the element, they will predict how well it will work).
· Snack (10:30-10:45)

· Explain (10:45-11:10):
· The worksheet with the chart will also have a place for claims and evidence.  The students will make a claim telling where the problem in their roller coaster lies.  They will need to provide evidence for this.  For example, if the claim is “the top of the hill was not sturdy enough,” the evidence could be, “we added extra tape to the top of the hill and the marble climbed it all the way.”
· We will gather together as a class.  Each group will show the class the element they have constructed and share the problems they encountered, how they thought they would fix them, and how they actually fixed them.  They will also share their claims and evidence.  I will ask the following questions:
· “What problems did you encounter?”
· “Why do you think that happened?”
· “How did you fix the problems?”
· “Did you have to try multiple ideas to solve the problems?”
· The formative assessment for this part of the lesson is making a claim and giving evidence to support it.  
· Explore 2 (11:10-11:40):
· Students will be instructed to look again at their blueprint and build the second element of their roller coaster.  This second “explore” session will follow the same order as the first.
· Explain 2 (11:40-11:55):
· We will gather back together and repeat the first “explain” process only with the second element.
· Wrap-Up (11:55-12):
· I will ask students to raise their hands to share any construction tips with the class.  These will be things they discovered while building their roller coasters that they think might benefit the whole class.  I will write the tips on the board for everyone to see.  After the students have left for the day, I will write the tips down on paper so that I can share them again at the beginning of the next class.
SUMMATIVE ASSESSMENT
· My summative assessment is the problem solution chart.  This provides a written documentation of the building/construction solutions the students have learned from the lesson.
EMBEDDED FORMATIVE ASSESSMENT
· Full descriptions are listed at the end of each section of the “Lesson Description,” but the types of assessment are as follows:
· Engage- Interview
· Explore- Predicting
· Explain- Making a Claim and Providing Evidence
GEARING UP AND GEARING DOWN
· Gearing Up: If students are having great success building their roller coaster elements, I will ask them to try a more difficult element.  For example, if they have successfully made a hill, I would ask them to try a jump.  A jump is a bit tricky because the marble has to land in a certain spot on the track below.
· Gearing Down: If a group is really struggling with the construction of their element, I would suggest that they travel to the other groups’ stations to get some ideas.  The more successful groups could provide hints and strategies they are using to build their element.
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