THE BALANCE SCALE GAME

What You Need: The sketch Balance.gsp. Paper and pencil to help students keep track of their work.

Sketchpad Tools and Menus Introduced: changing the value of a parameter, using a button.

Getting Started 

This sketch contains a collection of five different shapes—a star, square, circle, triangle, and diamond. The weight of theses shapes can be compared by using the provided balance scale—simply drag one or more shapes onto the balance and it will tilt in the direction of the heavier shape(s).

Try dragging a single star onto each side of the balance. The stars all share the same weight. Squares weigh a different amount, but they, too, share a common value. Using the balance scale, can you rank the five shapes from lightest to heaviest?

Playing a Game

Goal of the Game: The values 1 through 5 are secretly assigned to five shapes—a star, square, circle, triangle, and diamond—with no two shapes sharing the same value. Each number represents the “weight” of the object. These weights can be compared by placing the shapes on the balance scale. Using experimentation and logic, can players determine the correct ordering of the shapes from heaviest to lightest?

How to Play the Game:

1. Player One clicks the “view/hide/change secret values” button to reveal the numerical values of the five shapes. With Player Two not looking, Player One double-clicks these numbers and enters new values. When Player One is done, she should click the button again to hide the secret information.

2. Player Two now drags one or more shapes onto both sides of the balance. The balance scale will tip to indicate which shape(s) are heavier.

3. Player Two continues to experiment, dragging shapes to and from the balance scale to test different weight comparisons.

4. When Player Two thinks she knows the values of the five shapes, she should predict the outcome of several new weight comparisons and then check them to see if her predictions hold. As a final check, she should click the button to reveal the secret values.

5. Players One and Two now switch roles and play the game again.

Teaching Notes

A balance scale is a useful metaphor for comparing the size of numbers. Note, however, that this model has a few quirks. When students play with the scale, they will discover the following:

· Regardless of how much weight is placed on a pan, the balance will always “tip” by the same amount.

· The weights do not remain sitting on the pans when the balance tips up or down.

Discuss these unexpected behaviors with your students, Once the differences are noted, students will probably not find them to be an issue.

Some students assume that the star, the largest of the objects, weighs the most. You might point out here that a piece of paper, while larger than a small rock, weighs less than the rock.

Students interact with the balance scale model in different ways. Some like to begin by putting three of each shape on opposite sides of the balance. Other students like to find combinations of different shapes that achieve balance (circle + star might, for instance, equal square + triangle).

As a hint to students, you can tell which shape has a value of 1. Suppose, for instance, star = 1 pound.  Using this information, can students find the values of the remaining shapes using the star as unit of weight? If a single triangle = 4 stars, then the triangle = 4 pounds. 

Game Variations

There are many variations of the Balance Scale game that you can try with your class. Below are several possibilities.

1) Rather than rank all the shapes, can students find—with as few weighings as possible—the shape with value 3?

2) Using just a single star, square, circle, triangle, and diamond, is it possible to balance the scale?

3) Is it possible to balance the scale using just four shapes, all different?

4) How many different ways is it possible to balance the shape with value 5?

5) Reveal the values of the five shapes. Then, put all six copies of any shape on one side of the balance. Can the scale now be balanced using some combination of the remaining shapes? 

6) (Challenging) Rather than assign shape values from 1 through 5, use values from 1 through 6, leaving out a single number (e.g., star = 1, square = 3, circle = 4, triangle = 5, diamond = 6). By using the balance, can students determine the values of the five shapes and figure out which number is missing?

