Planning Guide: Place Value

Sample Activity 4: Representing Numbers in Different Ways
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Draw on prior knowledge by working with the whole class and counting a collection of objects first by ones, then by different groupings. What happens when you count a collection in different ways?

Warm-up
As a warm-up activity, have students work with a partner to count 
pre-prepared bags of objects (counters). Each bag should have between 30 and 60 objects inside. The first student counts the objects by ones and secretly records the number on a piece of paper. The second student groups the objects in tens and ones and records the answer. Then the students compare answers. To change roles, they switch their bag with another group (or with you if you have a few extra bags) and repeat the process. Discuss results with the whole group.

Next, ask students to arrange the objects in their bags using different groups of tens and ones. Challenge them to find all the different ways they can do this, and have the students record the ways by drawing on paper.

Solve a Problem
Pose a problem like the following:

"A candy shop sells chocolates in boxes of 10, placed on the shelves, or as singles in a display case. The shop receives the boxes in crates of 10 boxes per crate, which they keep behind the counter to restock the shelves and the display case. The shop has 824 candies in stock. The shopkeepers need to know that all of their chocolate is accounted for. What are some of the different ways those candies could be found in the shop, if some are in the display, some are on the shelves in boxes, and some are in crates?"
This problem helps students understand grouping and regrouping of numbers, because the context and the need to count the chocolates are based on reality. The need to see if different groupings are equal is a real need in this context. Most students can relate to the shopkeepers’ need to keep track of their stock, especially because it is candy.

Share Solutions
Have students work on their own or with a partner to figure out at least four possibilities for the chocolate in the shop. They can use materials or paper to figure out their answers. You should circulate and encourage students to find ways to record their answers that are easy for others to understand.

When students have generated a number of solutions, bring the group together and share solutions. What seems like a good way to record solutions to this problem? Choose a recording strategy and use chart paper to record everyone's answers. Are there repeat solutions? Is it possible that there are solutions that students didn't discover? How many?

Are there any solutions that are unlikely? Why? Would it be likely for a shop to display only 
2 boxes of chocolates and 4 single ones, keeping 800 chocolates in crates behind the counter? Can anyone think of different situations that would mean there were a lot of candies on display, or hardly any? 

Extension
On another occasion, repeat this activity with a similar problem but this time use a number like 604, with a zero in the tens place.

Follow-up Activity
A follow-up to this activity involves using materials to represent a number without a problem or context. Pass out a selection of homemade materials made from beans and popsicle sticks or other pre-grouped base ten materials to groups of students. Ask students if they can figure out how the base ten materials are similar to the chocolates, chocolate boxes and shipping crates. 

Make sure each group has a large number of units and tens. Pass out pre-prepared cards with 
3-digit numbers on them. Have the students work together to show the number in four different ways, and record their results on paper using dots for units, lines for tens and squares for hundreds.

Using just the notation described above, groups can continue to work on finding different ways to show their number, or try to find all the ways of showing a different 3-digit number. Can they find all the ways? How do they know they have found all the ways?

Ask students to record their solutions using just numbers and addition symbols on a separate piece of paper. For example, if their solution was 8 hundred flats, 3 ten bars and 1 unit cube, they could write 800 + 30 + 1. (If this is challenging for students, work with place value cards to show how numbers can be composed and decomposed according to magnitude of each digit.) How would they write an expression to represent the solution 7 hundred flats, 13 ten bars and 1 unit cube?

Work with the large group to find as many ways as possible to represent a given 3-digit number. Challenge students to prove that they have found all the possible representations. Challenge them to also write their solutions using numbers and addition symbols, as in the example above. What do they notice about writing numbers this way?

This activity is adapted from Elementary and Middle School Mathematics: Teaching Developmentally 
(pp. 165–168) by John A. Van de Walle, John A. and Sandra Folk, Copyright 2005 by Pearson Education Canada Inc.
Look For (





Do students:


clearly understand that a collection can be counted in different ways?


understand that the total of the collection doesn't change no matter how it is arranged or counted?


understand that when they get to single objects after counting groups of 10 � QUOTE � ��� 10s, they count on by ones?


show the ability to represent the same number in different ways, including different groupings, different manipulatives and different types of  notations?
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