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Lesson Summary: This activity allows students to practice estimation, measurement and geometry skills, such as volume calculation, dimensioning, and shape recognition.  In this activity, students will be given a bag of tootsie rolls (nuclear fuel casks) and will be required to estimate the size of a cuboid (boxcar) needed to store these tootsie rolls for transportation.  The students will then build their boxcar and insert the given amount of tootsie rolls.  The group that fits the most tootsie rolls in with the best efficiency wins a prize!  


Subject: 
Math: Geometry, Measurement 

Grade Level: 

· Target Grade: 7  

· Upper Bound: 8
· Lower Bound: 6
Time Required: Two class periods.

Materials: 
· 1 poster board per group
· 1 ruler per group 
· 1 measuring tape per group
· 1 scissors per group
· bag of tootsie rolls (per group)

· pencil
· cheap toy from the dollar store for each student in one group
· duct tape
· Load that Boxcar! Worksheet
Lesson Plan: 
· Divide the class into groups of 5, and give each group a bag of tootsie rolls.
· Have each group measure 5 tootsie rolls from the bag and record their measurements in an organized table on the back of their worksheet; they will need to record the diameter and length.

· Next have them calculate the volume of each tootsie roll—using the formula for the volume of a cylinder—and record their calculations.

· They will now calculate the mean, median, range and mode of the volume of the tootsie rolls and record this as well.

· Next have them use the average value of the volume of their tootsie rolls and the number of tootsie rolls in the bag to estimate the size of a cuboid needed to store all the tootsie rolls as tightly as possible, but not overflowing. Make sure to give them a numerical value for the length and width of the cuboid. An example of this calculation is shown here.
· Have the students record their estimation of the volume and dimensions of a cuboid needed to neatly pack their tootsie rolls.
· Next, each group will measure out the dimensions of their cuboid, draw these dimensions on a piece of poster board, and cut along their drawn lines.  Instruct the students that they cannot cut more than one piece for their cuboid.  They must make it a continuous piece that they will fold into their desired shape.
· Once the groups have cut their piece, have them fold it and tape it together.

· Lastly each group will insert their tootsie rolls (neatly stacked) and the teacher will measure how far from the top the tootsie rolls are.  The group with the most efficiently packed tootsie rolls wins! To determine who has the most efficiently packed tootsie rolls, determine whether or not their calculations are correct first, then look at the cuboid and ask yourself: Is the cuboid overflowing? Is the cuboid packed tightly enough? Also, use the calculations you obtain for how far from the top the tootsie rolls reach. The shortest measurement should be the most efficient.
· Once the students have completed their activity, have them flip over their sheets and complete the worksheet. This will provide a good assessment tool for the students understanding of the material.
Assessment: The teacher will evaluate the students understanding of the activity by grading their worksheets and reviewing the groups’ tables and calculations.
Background & Concepts for Teachers:  

· Dimensioning
· Geometry
· Volume of a cylinder (pi*radius2*height)
· Volume of a cuboid (height*width*depth)
· Mean (sum all numbers and divide this sum by the amount of numbers in the sequence)
· Median (organize numbers in numerical order, the center number or the mean of the two center numbers is the median)
· Mode (the number that appears the most in a sequence)
· Range (largest minus the smallest number)
Vocabulary / Definitions: 
· Cuboid: a rectangular parallelepiped.
· Cylinder: a solid bounded by a cylindrical surface and two parallel planes.
· Mean: a quantity or rating that approximates an arithmetic average.
· Median: the middle number in a given sequence of numbers.
· Mode: the number or range of numbers in a sequence that occurs the most frequently.
· Range: the difference between the largest and smallest values in a sequence.
Lesson Extensions:
· This activity could be lengthened by increasing the number of tootsie rolls to measure and calculate the mean, median, mode, and range of. 

References:
· http://www.dictionary.com 
· http://www.stfx.ca/special/mathproblems/grade7.html 
TEKS:

7.6 (B) Use properties to classify shapes

7.6 (C) Use properties to classify solids

7.8 (C) Use geometric concepts and properties to solve problems

7.9 (A) Estimate measurements and solve problems involving length, area, and volume

7.12 (A) Describe a set of data using mean, median, mode, and range

7.12 (B) Choose among mean, median, mode, or range to describe a set of data
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