Planning Guide: Sorting and Describing Shapes and Objects

Sample Activity 2: How Many Shapes?
This activity is adapted from Lynae Sakshaug, Milfried Olson and Judith Olson, Children Are Mathematical Problem Solvers (p. 58). Copyright © 2002 by the National Council of Teachers of Mathematics. Reprinted by permission of the publisher.
Draw on prior knowledge by reminding students about what they discovered when they made shapes from square tiles. Ask students to predict, with a partner, what kind of shapes they could make from triangles. Make a list of their ideas.

Hand out paper squares to students at random so that four students have 5 cm squares that are one colour, another four have 6 cm squares that are a different colour, another four have 7 cm squares that are a different colour, another four have 8 cm squares that are a different colour, and so on until everyone has squares. Colours can be repeated, as long as squares that are close to the same size are different colours. Have plenty of extra squares available.

Show students how to fold squares carefully on the diagonal to make two triangles and have them cut along the line to make two triangles from each square.

As a warm-up activity, ask how many shapes can be made from just two triangles. The rules for making a shape are that pieces need to touch, matching edge-to-edge, and edges need to be the same length. Share answers (three shapes). Do any of these shapes have names that students already know? 

Then have students find a partner who has the same size and colour triangles, and have partners work together to find out how many shapes they can make from three triangles. They can make more triangles, as necessary. As a class, agree on these shapes (there are four) and post examples or draw them on the board.

Now have each partnership find another partnership with the same size and colour triangles to form a group of four. Their task is to find all the shapes that can be made from four triangles, according to the rule that edges that touch have to be the same length and fit together 
corner-to-corner. How many shapes do they predict they can make? (They may base this prediction on their work with pentominoes, or on the number of shapes they made from two or three triangles.) There are 14 possible shapes, but students do not need to be told how many to complete this task successfully.

While students are working, the teacher can circulate and discuss what students are discovering, challenge them to think in different ways or point out that they may have some shapes that are actually the same. The teacher may ask students how they know they have found all the possible shapes. There will be opportunities to introduce mathematical language, especially the names of new shapes like parallelograms and trapezoids, and words describing shapes that are the same, like congruent, rotated or flipped (reflected). This may also be an opportune moment to discuss the concept of concave and convex shapes.

Once students have found all the shapes they can, they will get a large piece of paper for gluing the shapes down. Before they glue anything down, they should sort the shapes according to a sorting rule and arrange them neatly on the paper to make a chart. Some students will need a larger piece of paper, or two pieces of large paper, if they are working with larger shapes. They will write their sorting rule down on the chart in an appropriate place, and label each section of the chart appropriately.

When posters are shared in the whole group session at the end of the class, the teacher will look for sorting rules based on number of sides, and whether all sides are convex or some sides are concave. If these examples do not exist, the teacher can show them to the class using some spare triangles (or by drawing some shapes on the board), and ask students to guess the sorting rule. The idea of concave or convex shapes will be introduced to students, along with either invented or conventional language for these types of shapes.

Another idea that should be discussed with the whole group in the context of this activity is whether different size and orientation of shapes make a difference for how they are classified. Did students with smaller triangles find the same shapes as students with larger triangles? If there are posters with the same shape in a different orientation, the teacher can challenge the class to find the two that are the same.
Look For (





Do students:


correctly follow the instructions in the task?


work systematically, building on or varying shapes they have already discovered?


analyze the shapes to make sure they have found them all?


analyze the shapes to make sure they have not found two shapes the same?


explain their thinking about whether they have found all the shapes?


explain their thinking about their own or another student’s sorting rule?
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