Planning Guide: Measurement

Sample Activity 3: 
Two Ways to Measure Directly, How to Measure the Distance Around a Shape and Measurement Error
Ask the students to measure a variety of objects using nonstandard units while working in pairs. Have each pair agree upon and use the same nonstandard units. The advantage of working in pairs is that students need to address any differences in the measurements they find. Give them a list of items for both students to measure and have them record their estimates and actual measurements, as well as the units used. Your list might include: the width of the seat of their chairs, the length of their math books, the height of their glue sticks, the height of the door handle, the depth of the bookshelf, the width of their pencil cases, the length of their erasers and pencils and the distance around a can that is in the room, such as a coffee can for lost and found pencils or that holds spare rulers. 

Observe the students as they work on their tasks. Notice whether they are using multiple copies of the same unit to measure or whether they are using a single unit and placing it down repeatedly (iteration). Also note how the students approach the problem of measuring a can's curved surface. 

After the students have completed their measurements, ask them how they made their measurements. During the sharing, if iteration is described, have the students explain how it can be done. A discussion might then follow about the advantages and disadvantages of iteration, which should lead to discussion of the difficulties of leaving gaps or overlapping, thus creating measurement error. Some discussion of measurement error may have arisen during the discussion of which sized nonstandard unit was best. 

If the students use too big a unit, it is hard to make an accurate measurement at the end. A measurement of the width of the door might end up being three straws and about a half. The soccer field might have been 20 skipping ropes and a bit long. On the other hand, too small a unit leaves the potential for measurement error due to gaps or overlapping. Students can discuss how they might prevent gaps and overlapping. If the units are stuck together, such as linking cubes, or if they are stretched taut like a chain of paperclips, gaps and overlap can be eliminated. Measuring by the iteration method has the potential for a large measurement error due to gaps and overlap, but it has the advantage of not requiring multiples of the nonstandard unit.

Ask the students to share their methods for measuring the distance around (circumference of) a can. Some students may have found flexible items like a paperclip chain. Others may have taken a string or yarn and stretched it around the circumference and then laid it out straight to make a measurement in a straight line. Students need to use these alternative methods when measuring circumferences of other items during future measurement tasks; however, some students may not trust these measurements because they do not yet understand the concept of conservation of measurement attributes through changes in orientation. The following activities should provide most students an opportunity to gain this understanding.














































Look For (


Do students:


select suitable sized nonstandard units?


only measure with one item, using it repeatedly?


take care not to overlap or leave gaps when measuring?


understand why discrepancies occur in their measurements even when made with the same nonstandard units?


solve the problem of measuring curved surfaces by using flexible chains of nonstandard units such as paperclip and plastic chain links or string which is then oriented in a straight line for measurement?
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