THE CIRCLES AND SQUARES GAME

What You Need: The sketch Circles and squares.gsp. Paper and pencil to help students with their arithmetic calculations.

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

Goal of the Game: Every square onscreen has a secret value as does every circle. All squares share the same value, and all circles share a (possibly different) value.  By dragging a collection of squares and circles from left to right across the screen, players learn the combined numerical total of the shapes. Using arithmetic reasoning and logic, players try to determine the secret values of the square and circle in as few turns as possible.

How to Play the Game:

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

2. Player Two drags a row of circles and squares to the right, crossing the vertical line on the screen. When the objects cross the line, the combined numerical total of the squares and circles appears.

3. Player Two begins to think about what the values of the square and circle might be. She then drags another row of objects across the screen to view their value.

4. If possible, Player Two should now try to determine the values of the square and circle. She should feel free, however, to continue dragging other rows across the screen to gather more information. 

5. When Player Two thinks she know the values of the square and circle, she should calculate the value of another square/circle combination and then check her work by dragging that row across the screen. As a final check, she should click the button to reveal the secret values.

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

TEACHING NOTES

Before asking students to play the Circles and Squares game with each other, you might want to model the process. The methodical strategy below promotes systematic thinking. 

Suppose we learn the following on the first turn of the game:
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Assuming that the values of the square and circle are both positive integers, we have three possibilities:




square = 1 and circle = 3,




square = 3 and circle = 2,




square = 5 and circle = 1

Students should use paper and pencil to record these values. Younger students may need help in thinking about how to add together more than two numbers.

On our second turn of the game, we choose the square and three circles. We find:
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This time, there are two possibilities for students to record:




square = 3 and circle = 2




square = 6 and circle = 1

Comparing our two lists, we see that there is only one square/circle combination common to both: square = 3 and circle = 2.

For some students, this systematic list approach may be the only method they’ll use when playing the game. To limit the possible number combinations, encourage students to enter small numbers for the square and circle; say, between 1 and 5.

A New Strategy

The strategy described in the previous section is a good but slow method, especially if the values of the square and circle are large. To introduce a more efficient technique, tell students that now it’s your turn to play the game. One student should enter secret values for the square and circle (both larger than 5) while you look away.

With the class watching, drag the first row of shapes across the screen and then the second row. You might comment, “Wow, you chose large numbers! But I bet I can solve this quickly.”

Suppose you discover:
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Notice that both equations contain exactly one circle. If you subtract the first equation from the second, the circles go away and you’re left with square = 24. Knowing the value of the square allows you to return to the first equation, substitute 24 in place of it, and calculate that circle = 36.

Play the game several times with students, letting them choose the square and circle values. Can they figure out your method? You can use the 3rd and 4th rows of the sketch to showcase the same strategy.

Other Observations

It’s interesting to enter a large multiple of 10 for one shape and small number for the other shape. Try, for instance, 



square = 1000 and circle = 4



square = 6 and circle = 10,000

Such choices can make it much easier to guess the values of the two shapes.

In some cases, we can learn valuable information about the square and circle without knowing their specific values. Suppose SQUARE + CIRCLE + CIRCLE = 35. If the circle and square are both integers, can you see why the square cannot be even?

As the game progresses, students can choose “tricky” values for the shapes, like 0 or a negative number.

