Planning Guide: Solving Equations

Sample Activity 2: Balances
The balance activities provided here come from Wheatley and Abshire's work. These ideas are classroom tested and have been found to be very effective for engaging middle grade students. 

The goal is to build mental images that enhance algebraic reasoning.

Mathematics instruction is most effective for students when they experience ideas in settings that are potentially meaningful. This allows them to build understanding, not just follow procedures. All students have experience with balance either in walking and riding or in actually using a balance.

Balance tasks must be interpreted. There is no operation sign provided, so the students have to decide how to act, what operation to perform and how to think about the task.

· The solutions to the balance questions can be expressed as additions or subtractions, as multiplication or division.

· The numbers are varied left to right so that students are encouraged to be flexible in their thinking. You can work backwards or forwards, making sense as you go.

· The role of the teacher is to bring students' attention to the connections between solutions and how operations can be reversed.

Materials:
· Balance

· Blocks for demonstrating balancing

· Practice pages (provided at the end of the activity)

Instruction suggestions:
· Discuss balances and balancing. Use the balance to demonstrate. Have the students discuss how to balance items and how to bring the balance back to even when an object is removed from either side.

· Use the following balances as examples. Transfer to the overhead and direct a discussion with the students about solving balances.

· Hand out copies of the balance pages provided. Have the students work in pairs, and then bring the class together for a class discussion. Have the students explain and defend their solutions to the class.
Balance # 1



Balance # 2


Balance # 3


Sample Dialogue for Balance # 1

Teacher: Talk to me about this balance.

Student: There is 17 and something on one side and 20 on the other. It is going to tip to the   right.

Teacher: How do you know?

Student: 17 is less than 20, so it will tip to the right.

Teacher: How do we make it balance?

Student: Put 3 into the rhombus.

Teacher: How can we explain this picture in words?

Student: Something plus 17 equals 20.

                To make 20 on both sides, you need to add a 3 to the left side.

                What plus 17 gives you 20?

Teacher: How did you decide what number to put in the rhombus? What did you think about? 


Encourage the students to use the word replace for "put in the rhombus." Ask: "What can I replace the rhombus with?"

Student: I know 3 + 17.

· I thought about subtracting 20 – 17. The answer is what is missing.

· I know 20 – 3 = 17, so I knew it was 3.

· I counted back from 20 – 19, 18, 17. It's three.

· I started at 17 and counted forward to twenty. It's three.

Teacher: How could we illustrate each of these strategies as an equation?


? +17 = 20                        + 17 = 20                    x + 17 = 20   (x = 3 )         

? = 3


= 3



20 – 17 = ?         20 – something (x) = 17               20  – 
   = 17

Teacher:
Compare these two equations. Why do they both work? Which one looks like the

balance?



x + 17 = 20


20 – 17 = x
After solving the following balances, write an equation for each one. Boxes that are the same size and shape must have the same number in them. Think about: "What can I replace the empty boxes with?"
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Balance graphics reproduced with permission from Grayson H. Wheatley and George E. Abshire, Developing Mathematical Fluency: Activities for Grades 5–8 (Tallahassee, FL: Mathematics Learning, 2002), pp. 254, 255. www.mathematicslearning.org
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