Planning Guide: Measurement

Sample Activity 1: 
Becoming Acquainted with Mass Measurement Instruments
1.
The Need for Scales

Ask the students to hold out their hands, take one item in each hand and tell you which one weighs more. Begin with familiar classroom items, such as a stapler and a glue stick or a pair of scissors and a marker. Progress to manually weighing items with less obvious differences in weight, such as a box of pins and a glue stick or two notebooks, one thin with larger pages and one thick with smaller pages. As the students express their differences of opinions or that they are uncertain, point out the need for equipment to make accurate measures.  

Students may be surprised if they are using size to predict the relative weight of some items. For example, give them a small can of something dense like salmon, tuna or beans and ask them to compare the weight with a can of Chinese noodles, which may be in a much larger can, but weighs noticeably less. Likewise, they can later compare things like the same sized bottles filled with a variety of items such as sand and macaroni or spices, which vary widely in weight but come in the same sized containers. Sugar and sweeteners in the same sized containers each weigh notably different amounts. Students will discover that weight is influenced by density, not simply by container size.

Weight is a relative measure. You may also ask the students if an item is heavy or not, such as a bag of sugar and a bag of chips. Some students may state that the sugar is not that heavy for them. If they all agree it is heavy, ask them if they think their parents would say the sugar was heavy. If any students claim an item is not heavy for themselves or their parents, ask them to hold the item for a period of time. As time passes, ask if it seems to become heavier and why. Heavy and light are relative terms. Whatever you pick up tends to be compared to what you picked up just prior or to what you pick up thereafter. So a beach ball feels much lighter than a basketball. However, it may not be so easy to determine how the weight of a volleyball compares to that of a basketball because they are very close in weight. Weight is also relative to your strength. What is a light weight for one person may be a heavy weight for another. Weight is relative in more ways than one.

2.
Balance Scales

This section adapted from IT'S THE THOUGHT THAT COUNTS (p. 172) by L. LOWERY, W. SMITHEY, C. BARNETT, N. DYAR, C. LANGBORT, C. LYNCH, E. NEUFELD ( 1986 by Dale Seymour Publications. Published by Pearson Education, Inc. or its affiliate(s). Used by permission. All rights reserved.
A balance pan scale is actually used to measure the mass of objects. Students need to have experience with these scales to know what the varying positions tell them about the mass of the objects being compared. Students with experience know that when the pans are balanced, the items have equal mass and when they are unbalanced, the higher item is lighter than the lower item. The difference in the relative levels of the pans is related to the difference between the objects' masses or weights. The larger the difference in pan levels, the greater the difference between their masses/weights.

Find out whether your students are familiar with a balance pan scale. Ask them if they know what it is for. Do they respond that it tells whether something is heavier or lighter than what is in the other pan or whether they are the same weight? If so, move on to check whether they know that the heavier item will tip its pan lower and that the pans will balance if the items weigh the same amount. Students with experience on see-saws will likely understand this. If students do not know what a balance pan scale does, then place a variety of objects opposite one another in the pans and observe what happens. Can the students figure out what is happening and why? Over the course of the year, you want to have one balance pan scale or several in the room and give all students opportunities to work with them directly. 

Homemade equal-arm balance scales can be made by mounting a stake or dowel to a thick wooden block as the base. Drill a hole in the centre of a cross piece about 30–50 cm long and mount it over a nail hammered into the wooden upright on the base. Alternatively, you can use a crossbar of peg board two rows of peg holes deep. In this case, the dowel or stake would have a hook inserted upon which the crossbar would pivot. At each end of this swinging crossbar attach two pans. These pans can be made from the plastic lids of several containers, plastic containers, the bottoms of milk cartons or from small aluminum foil baking pans. Thread strings through three or four holes equally spaced on the sides of these pans and tie them to nails or hooks inserted in the ends of the crossbar. Adjust as needed until the pans hang in balance on each end of the crossbar. For several other alternatives, see It's the Thought that Counts (Lowery 1986, p. 172).
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