Properties of Operations

Activity for Grade 8

This activity reinforces students’ understanding of algebraic operations as well as their various properties. 

Prior knowledge:

Students should know the basic operations as well as understand what it means for an operation to be commutative and associative. 

Day before the lesson:


Go over the definitions of commutative and associative.  Ask them to tell you what they think the definition of  “operation” is.  

In preparation for the activity, come up with your own binary operations. This means that the operation should take in two values, then produce a single value. 


Addition, subtraction, multiplication, and division are examples of binary operations since they take two values and produce a single value. One operation we invented takes two values and divides their sum by two.  An example of an operation that is NOT binary (and hence cannot be used for this activity) is squaring a number since it only takes one value, namely the number you are squaring. Be sure to come up with at least two of your own operations so the students can see examples other than those covered in the curriculum.

Day of the activity:


Hand out the worksheets. Ask the students what their ideas are for the definition of “operation”. After this discussion, have them write down the precise definition on the worksheet. 


In the first row of the grid, have the students write the multiplication sign in the little box in the upper left-hand corner.  On the board, involve the students in a discovery of whether or not this operation is commutative and/or associative. Make sure the students write in the “commutative” box an example of how the operation is commutative or not commutative. Similarly, do this for the associative box. 


During this first example, we discussed the concept of a counter-example. We pointed out to the students that when an operation has a property, this property must work for all numbers. If it does not work for just ONE example (we call this a counter-example), then the operation does NOT have this property. 


In the next three rows have the students write the addition, subtraction and division signs in their respective corners. Have the students determine if these operations are commutative and associative. Again, make sure the students write in the boxes an example to “prove” that the operation is commutative and/or associative. 


In the next two rows, have the students write in the operations you invented and determine if they are commutative or associative.  Make up symbols for the operations and put them in the upper left-hand corners, while the rest of that box can be used to define how this operation works and write a few examples.

There may be some confusion as to whether these are “real” operations, but just point out that according to the definition of operations, these in fact are operations. 


In the last rows, have the students make up their own example and see if they are commutative or associative.  As an advanced goal, they can make four operations that are commutative but not associative, associative but not commutative, both, and neither.

Wrap Up:


Have one of the students volunteer their made up operation. With the class, determine whether the operation is commutative or associative. End by redefining an operation and pointing out to the class that making up your own operations is just one example of how math can be fun and creative. 

Name: ______________________
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