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OBJECTIVES
· Students will understand that a triangle makes the sturdiest base/support.  The students will show me that they know this by using this type of support for their structure.  They will build the triangular supports with folders and tape after testing out different support shapes using their bodies.  I will know that they have met this objective when I am walking around testing the strength of their supports by pushing gently on them.
STANDARDS
· National Standards:
· State Standards:
· Process Standards:
· Document the design throughout the entire design process.
· 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.
MATERIALS
· 100 manila file folders (recycled if possible)
· 10 pairs of scissors
· 6 rolls of masking tape
· 3 cardboard bases (trifold presentation boards or something similar in size)
· 6 sheets of large chart paper
· 20 pencils
· 3 packages of markers
· 10 magnetic sticks and 20 magnetic marbles for building
TEACHER CONTENT KNOWLEDGE
· Names of simple shapes that could be used as bases (circle, square, rectangle, triangle).
· A triangle makes the strongest support.  Triangles are used to make structures that need a lot of support such as, bridges.  The triangle is a better choice for this than a square or rectangle because its angles cannot bend.  A square or rectangle could easily be squished into a parallelogram, but a triangle will not bend in this way.
REFERENCES AND HANDOUTS
· Roller coaster lesson plan (same from last week, this is where we got the idea for the unit)
LESSON DESCRIPTION
· Engage (30-35 mins):
· Students will be divided into 3 groups of 3 or 4 students each.  These will be their permanent groups for the rest of Saturday Science.  Groups are put together based on last week’s observations of students who work well together and are as follows:
· Group 1: Seth, David, and girl with curly hair (I can’t remember her name)
· Group 2: Adam, Jenna, and Claire (I think that is her name)
· Group 3: Gus, Muhammad, and Hasriza
· Each group will be given a piece of chart paper, markers, and pencils to draw the blueprint for their roller coaster.  They started this last time, but the groups have been rearranged so they will need to start over with a final plan.
· After the students have been given about 20-25 mins to draw their plan we will come together as a class and each group will share their plan with everyone else.  This will be a time for students to comment on their peers’ work.  They can make suggestions to each other on how to improve parts of the plan and tell what they like about each plan.
· Students will be given an additional 5-10 mins to revise any part of their blueprint after the peer evaluation.
· Explore (30 mins):
· We will be discovering what makes a sturdy support in this section of the lesson.  We will travel down to the atrium in order to have enough room to move around.  
· I will instruct the students to form different shaped bases with their bodies to simulate the supports we will be building for our roller coasters.  They will need to form different size groups to form different shaped bases (3 people for a triangle, 4 for a square or rectangle, maybe 5 for a circle).  Students who are acting as the support will stand with their feet together and hold on to each other’s arms or shoulders. 
· Jay will gently push the students acting as a support using 3 different forces (easy, medium, hard).  He will stop pushing as soon as any one of the students moves one of their feet. 
· Students not acting as a support will be observing the support. 
· Once the students have had enough time to try out different shaped supports we will move on to the explanation part of the lesson.
· This activity has the children using investigation centers, which is an independent instructional strategy.  This helps students to see firsthand how different shapes form stronger, sturdier bases.
*Safety concern:  Before we travel to the atrium I will go over the rules for the activity.  Once we get downstairs I will go over the rules again.  Students must stop pushing as soon as any support student moves their foot or gets of balance.


· Explain (10 mins):
· While we are still down in the atrium we will discuss why each shape provides a different amount of sturdiness.  I will ask students:
·  “What makes (insert shape name) sturdy or weak?”
· “How come (one group)’s base was stronger than another groups’ base?”
· I will explain that triangles are used to make structures that need a lot of support such as, bridges.  The triangle is a better choice for this than a square or rectangle because its angles cannot bend.  Square or rectangle could easily be squished into a parallelogram, but a triangle will not bend in this way.  I will further demonstrate this by using magnetic sticks and balls.  Students will see that a square can be bent, but a triangle cannot. 
· Elaborate (1 hour or more):
· After exploring different shapes for building supports, we will have decided that triangles are the best shape for our roller coasters.
· I will tell the students that they will now be applying that knowledge to their own structures.
· Students will be given their cardboard bases, file folders, tape, and scissors and they will start building their support system.
EMBEDDED FORMATIVE ASSESSMENT
·   While students are building, I will evaluate the sturdiness of each group’s bases by gently pushing on each support.  If it moves too much, I will ask them to identify the problem.  I will ask them to look at the shape of their base.  They will need to revise supports that are not sturdy enough.  
GEARING UP AND GEARING DOWN
· Gearing Up:  I will challenge students to find an even more stable way of building a base than a triangle.  (An “X” shape is an example of this).  I will ask these students to incorporate these other bases into their roller coaster.
· Gearing Down:  For students who are struggling with the idea of building bases I will build the elements of the supports (ex: roll the folders into tubes an have them form the tubes into a triangular/pyramid shape) for them and they just need to place them together in the correct places.  To further gear this down, I could have them check with me or another group member before actually placing the supports on the cardboard base to make sure they will be placed in a good spot.
