Planning Guide: Introducing Multiplication

Sample Activity 3: Exploring Arrays
Using Arrays to Develop an Understanding of Multiplication
Depending on the environment in which students live and work, different examples of arrays from real-life contexts can be brought into classroom discussions and problem solving. Working with arrays helps students construct an understanding of multiplication that is more abstract than skip counting or successive addition, one in which they are able to conceive of numbers of groups and numbers in each group at the same time, without having to account for each item.

The development of students' understanding of arrays begins with a completely linear understanding of items in an array. Next they learn to think about either successive rows or successive columns as groups of equal size, skip counting or using repeated addition to determine a product. Students then learn to think about both rows and columns at the same time. Finally, students learn to recognize that the units along the edge of an array represent a multiplicative situation, one in which a corner unit can be counted in both a row and a column. This level of abstraction indicates true multiplicative reasoning.

Arrays in Daily Life
Arrays might be found in the daily life of students in the packaging of food or drink items in rectangular boxes, in architecture (e.g., windows), in building construction (e.g., floor tiles), in repeated patterns on fabrics, such as those used in rectangular window coverings, and in baking trays. Once you have found some examples from contexts to which your students can relate, there are several ways to manipulate these contexts to help students move through the developmental stages of understanding arrays and develop multiplicative reasoning.

Try This
Use small arrays, with five or fewer items in each row or column. Students can subitize these numbers, which means they are less likely to count everything by ones, and more likely to think in groups. This encourages students to use skip counting, successive addition and doubling strategies to calculate products. To further discourage counting by ones, arrays can have hidden or covered items; for example, a tiled floor that is somewhat obscured by furniture, or patterns on a window covering where one of two blinds or curtains is pulled up or back. The questions are always, "How many?" and "How did you figure that out?" whether problems are posed to individuals, small groups or the whole class, on the board, orally or on a printed worksheet. Most of the time, students should record their thinking in words, either written or scribed, and translate their thinking into conventional expressions or equations using numbers and symbols.

Extension
An extension activity is to use an array repeatedly. As students calculate, for example, the number of drinks in four 6-packs, they are encouraged to use doubling to arrive at a product. A more difficult example involves using a combination of filled and partially filled arrays, such as 2 filled and 2 partially filled egg cartons or muffin tins (examples of either 3 [image: image2.png]


 2 arrays or larger examples with products of 12, 16 or 20). When arrays are partially filled, always show either complete rows or complete columns. Using combinations of filled and partially filled arrays encourages students to actually see relationships between different numbers and groupings, and builds multiplicative reasoning visually (the way ten frames build number sense and pave the way for mental mathematics).
The above activity is adapted from Young Mathematicians at Work: Constructing Multiplication and Division (pp. 37–42) by Catherine Twomey Fosnot and Maarten Dolk, Copyright 2001 by Heinemann.
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