Bobo the Elf

Grades: 7-9

Standards:  Problem Solving, Algebra, & Computation

Real World Problem:  Bobo the forgetful elf works at the North Pole.  Yesterday he worked putting wheels on toy motorcycles and cars.  All North Pole workers keep track of their own inventory in an honor system arrangement.  Unfortunately, Bobo cannot remember what happened yesterday, and all his work has already been shipped.  He does remember that he used 140 wheels for 50 vehicles, and there were no partial vehicles (i.e., all vehicles had the correct number of wheels).   

You have been given the assignment of reconstructing Bobo’s inventory.  Submit a short report, which indicates all possibilities, explaining why you believe you have found them all.  Your report must include all your thinking, and must carefully detail and demonstrate the procedures, which were used.
Materials Needed:  None for more advanced students.  For students still in concrete learning, you may want to have small circles or small toy vehicles on hand.

Time Required: Again, depending on your students, my algebra students took 10-15 minutes, where my Pre-Algebra students took up to 30-40 minutes to have an answer.

Lesson Plan

Have students work in heterogeneous groups of 3-4.  Pass out the Real World Problem about Bobo.  Monitor group’s progress by continually listening and walking around the room.  When groups are completed, there are many ways you can assess your students work;  (1)  As a group, have students write a journal entry that discussed the strategies their group used to answer Bobo dilemma.  (2)  You may assess the students on an individual basis by using the problem solving rubric.  (3)  You may have the students give a brief presentation to explain their strategies and answer, using a presentation rubric. 
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Assessment Rubric on Problem Solving
Name(s) __________________

	Category
	4
	3
	2
	1

	Explanation
	Explanation is detailed and clear.
	Explanation is clear.
	Explanation is a little difficult to understand, but includes critical components
	Explanation is difficult to understand and is missing several components OR was not included.

	Working with Others
	Student was an engaged partner listening to suggestions of others and working cooperatively throughout activity.
	Student was an engaged partner but had trouble listening to others and/or working cooperatively.
	Student cooperated with others, but needed prompting to stay on-task.
	Student did not work effectively with others.

	Strategy/Procedure
	Used an efficient and effective strategy to solve the problem.
	Used and effective strategy to solve the problem.
	Used an effective strategy to solve problem, but did not do it consistently.
	Did not use an effective strategy to solve the problem.

	Completion
	The problem has an answer
	The problem is partially completed.
	All the work is shown correctly, but no final answer.
	No type of answer is shown.

	Mathematical Concept
	Explanation shows complete understanding of the mathematical concepts used to solve the problem.
	Explanation shows substantial understanding of the mathematical concepts used to solve the problem.
	Explanation shows some understanding of the mathematical concepts needed to solve the problem.
	Explanation shows very limited understanding of the underlying concepts needed to solve the problem.

	Mathematical Reasoning
	Uses complex and refined mathematical reasoning.
	Uses effective mathematical reasoning.
	Some evidence of mathematical reasoning.
	Little evidence of mathematical reasoning.


  Reflection

· What worked best about this lesson, what mathematics did students learn the most about?  I think what worked best about this lessons was that students realized that there are many different ways to get an answer but a very simple way of using systems of equations to get the only answer that works for both situations.
· What part of the modeling process is emphasized in this lesson? I believe that the realistic problem, aside from being an elf, really is emphasized to the students that algebra is used in all sorts of jobs. 
· What did students learn about the math-modeling process? Students learned that mathematical modeling is an easier way to understand concepts of math.  Math does not have to be all about memorizing formulas and equations. It is all about understanding how those formulas and equations came about.
· What did students find most challenging and was it a good challenge for them to work through on their own, or should teachers be ready to provide extra support in this area?  For the average learner, the most difficult part was, “where do I get started?”  For inclusion students or students that are deficient in reading was, “what is it saying and asking me to find out?”  I think teachers should use their best judgment about how much extra support they should give to their students; they know their students best.
· What advice can you give teachers about using this lesson? Use it to reinforce math in the real world.
· What did you learn about teaching and learning math via mathematical modeling? I learned to share the classroom with the students.  I do not always have to do direct instruction to get a concept through to my students.  We as educators, sometimes hold our students back from discovering.
