Planning Guide: Equality and Inequality

Sample Activity 2: 
Development of the Concept of Combinations Being Equal or Unequal Using the Balance Pan and Multilink Cubes

Warm Up

In this lesson, all of the development in the previous lesson is reinforced with the addition of an easy physical comparison of the total cubes from each pan due to the colouring of the manipulatives and the fact they will link together securely. Instead of piling the pattern blocks in two groups in each pan, use a different colour of cubes on each side to represent each number. So, if you were demonstrating two addends on one side compared to two addends on the other side, you would have four colours of cubes altogether on the scale. This makes it easy for students to see the combinations that composed the equality or inequality. These multilink cubes are preferable over Unifix cubes, since they weigh more and don't come apart as easily. The two colours of cubes from each side can be joined into a stick. The two sticks can be held up beside each other to reflect what the scale has indicated, that the combinations from each pan are in fact equal or unequal.

Equality and Inequality

The next goal is to introduce the terms "equality" and "inequality." Develop some concrete examples of equalities and inequalities and model the transfer of these to pictorial and symbolic records, asking the students to direct you as much as they are able. It is advisable to use two addends in one pan and a total group in the other pan at this beginning stage; however, you can place the total group in the first pan and the two addends in the second pan to help prepare the students to solve both a + b = c and c = a + b formats. Show the students how in the new term "equality" the word "equal" is hiding. Help them recognize that we make some words have the opposite meaning by adding the prefix or beginning "in-," such as "inappropriate" behaviour or dress, "incorrect" or "incomplete." Now that the students can understand the terms "equalities" and "inequalities," it is just a matter of using them frequently enough with the students so that they can adopt them.

Students can now learn to associate a variety of concrete equalities and inequalities using a pan balance scale with their symbolic form. Show a number of relationships with two colours of blocks in two piles on the one side and a single group on the other. Translate these into pictorial and symbolic versions as you proceed. Ask the students to tell you how to do this as much as they are able after the first one, so that they are more and more prepared to do this independently. When you are comparing the amounts, they can verify their interpretation of the tilt or balance of the scale by combining all the cubes on the side that has two groups and holding the sticks from each side up to one another to compare their lengths. Since the two groups from the one side can still be identified by their colours, it will help the students connect it to the equation. After demonstrating some equalities and inequalities with three groups of cubes or two addends opposing a single group, start comparing two groups on each pan. If you are not using Multilink cubes, it will help the students visualize the groupings if you place the quantity for each amount in a small clear plastic lid from the top of a card or jewellery box. This way the students can match the groupings with the numbers in the corresponding equation. The students should now be very familiar with concrete equalities and inequalities on the balance pan scale.

Variables and Equations

Students can now learn how variables are related to the equations shown on the balance pan scale. After doing more equalities and inequalities, such as 5 + 6 on one side and 3 + 8 on the other, or 2 + 6 on one side and 4 + 5 on the other, you will be able to leave one area or clear plastic lid empty. Then ask the students what could be placed in the empty space or lid to make an equality. For example, if one side of the scale has five orange cubes and seven blue ones and the other pan has three yellow cubes and an empty plastic lid or space, the equation looks like this: 5 + 7 = 3 + ۝. Ask the students how they could figure out how many cubes should be placed in the empty lid on the right pan. Students may suggest that you keep adding one cube at a time until the scale pans balance or are even. Other students may tell you that since the cubes on the left side are twelve and three and nine make twelve, you need to place twelve/nine on the empty lid on the right side for the scale to balance. In all of these cases, ask the students how they knew how many cubes there were or how many were needed. Their answers can be quite revealing. If the students want to add blocks one at a time until the scale pans balance, you know that they have the concept of equality related to evenly positioned pans on the scale, but they are not proficient yet with the number facts and missing addends. In your modeling of the symbolic representations, you can show them the work or thinking of students who are able to mentally calculate the total on one side and ask themselves what is missing on the other. For example, in this last case, the sum of twelve can be written above 5 + 7 on the left and also note 12 above 3 + ۝ on the right side. The students then ask themselves, "What do I need to add to three to make the sum twelve? Continue with other equalities that have a missing number in each of the other three positions. You can also ask for possible amounts that could be inserted as the variable that would make it an inequality and how this could be written, such as 5 + 7 ≠ 3 + 8. Ask the students to tell you how they know they are unequal. Again, some students will point out if you put that many on the balance pan scale, it will tilt a little. Others will explain that 12 is greater than eleven or that twelve is one more than eleven. Students can continue to practise solving for variables using the balance pan scale until they no longer wish to take the time to do so.



































Look For (


Do students:


balance the equal arm scale with a single number on one side and two or more on the other?


balance two or more numbers on each side?


draw the balance with equal numbers on each side?


translate these into their symbolic forms, that is, write the corresponding equations?


transcribe the imbalances as inequalities using the not equal sign?





Look For (


Do students:


know how to symbolically show the scale before the empty space is filled with a marker for the missing variable or amount?


select the number of cubes needed to balance the scale and place them in the lid on the scale or do they add one cube at a time until the scale balances? 





Look For (


Do students:


draw the balance pan scale correctly in pictorial representations?


print the equations correctly for the symbolic versions of each concrete comparison?


recognize that a comparison can be made between two or more addends on both pans?





Look For (


Do students:


relate the term "equality" to "equal"?


relate the term "inequality" to "unequal"?


understand the power of the prefix, "in-" to create the inverse of the word to which it is added? 


understand concrete equations regardless of the pan on which the sum is placed?








Look For (


Do students:


represent each number in an equation with a different colour of Multilink Cubes?


combine the cubes on each pan into a stick and compare them physically to prove that they are equal or unequal?
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