Planning Guide: Volume

Sample Activity 3: Frayer Model for Volume

Provide the students with a template for the Frayer Model and have them fill in the sections individually or as a group to consolidate their understanding of volume.  

A sample Frayer Model follows.

Frayer Model for Volume

	Definition
Volume is the amount of space occupied by an object.

Characteristics

· The volume of an object remains the same when the object is rearranged.

· Volume can be measured in nonstandard or standard units for volume.

· The smaller the unit of measure, the greater the number of units needed to measure the volume of a given object.

· When comparing volumes, the same units must be used.

· Standard units for volume include cm3 and m3.
· For a given volume, there is usually more than one different rectangular prism than can be constructed.



	Real-life Problem and Visual Representation

Kim wants to make a box in the shape of a rectangular prism with a volume of 8 cm3 to hold her collection of beads. What are the different boxes that she could make if the lengths, widths and heights are whole numbers?

                                = 1 cm3


1 cm by 1 cm by 8 cm


1 cm by 2 cm by 4 cm

2  cm by 2 cm by 2 cm

Kim could make 3 different boxes as shown above.

	Examples


Volume is used in the following:


· sand in a sandbox

· dirt in a truckload

· boxes in a large container

· grain in an elevator

· air in a room.


	                        Non-examples


Volume is not used in the following:


· fencing around a garden

· lace around a tablecloth
· painting walls
· tiling floors
· covering countertops.



Format adapted from D. A. Frayer, W. C. Frederick and H. J. Klausmeier, A Schema for Testing the Level of Concept Mastery. (Working Paper/Technical Report No. 16) (Madison, WI: Research and Development Center for Cognitive Learning, University of Wisconsin, 1969). Adapted with permission from the Wisconsin Center for Education Research, University of Wisconsin-Madison.

More activities on volume are available on pages 160–161 of the Diagnostic Mathematics Program, Division II, Measurement.
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Look For …


Do students:


define volume in their own words?


describe the essential characteristics of volume?


create a problem that applies the concept of volume?


use visuals to show volume?


provide examples of where volume is used in the real world?


provide non-examples of volume in the real world; i.e., distinguish among perimeter, area and volume examples? 
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