PALS (  Participative Activities for Learning

CONTEXT: This PAL is an “ice-breaker” activity that gets students involved, excited, and talking to each other.  Students experience the fun of discovery, and an introduction to binary numbers.

PREQUISITES: No special skills are required, other than a facility in adding.

OBJECTIVES and MATHEMATICS:

· To become familiar with some of the Cuisenaire Rods

· To feel and see the rods as “numbers”

· To associate colors with numbers

· To recognize and continue a pattern

· To see oneself as a problem-solver

· To discover the fact that all numbers up to 15 can be represented by “Binary Trains” consisting of lengths 1, 2, 4, or 8

TIME: 30 – 45 minutes

MATERIALS: 10 white (length 1); 5 red (length 2); 3 Purple (length 4); and 1 Brown (length 8) Cuisenaire Rods, and the activity and recording sheet.

ASSESSMENT: This PAL can be assessed as not done, satisfactory, good, or exceptional.




PAL: MAKING TRAINS


Name ____________________________________







   SID ___________________

1.  Using the handout on the next page, cut out all of the rectangular objects.  Arrange them.  Build something with them.

2.  Note that the square objects with a W inside should be colored WHITE.  Similarly, the rectangular objects with an R inside should be colored RED; the rectangular objects with a P inside should be colored PURPLE; and the rectangular objects with a B inside should be colored BROWN.  If you have crayons or colored pencils, color in the rectangles now.

3. From now on, all of these objects WHITE, RED, PURPLE, and BROWN will be called “rods.” 

4.  Using the rods, fill in the following table below.  How are the different colors related?

	Column A
	Column B
	Number of rods in Column A

	Using only rods of this color
	Make a “Train” of this color
	Needed to make the Train in Column B

	WHITE
	RED
	

	WHITE
	PURPLE
	

	WHITE
	BROWN
	

	RED
	PURPLE
	

	RED
	BROWN
	

	PURPLE
	BROWN
	


5.  Assuming that a WHITE rod is of length one (1), what are the lengths of the other colored rods?

	Column C
	Column D
	

	Using only ONE rod of this color
	Equals how many WHITE rods?
	Therefore, the rod in Column C is of length

	RED
	
	

	PURPLE
	
	

	BROWN
	
	


6.  Using the results from Step 5, fill in the length for each different colored rod.  

	Train of Length
	BROWN (  )
	PURPLE (  )
	RED (  )
	WHITE (  )


7.  Copy the results from Step 6 into the second row of the table below (next to each different colored rod).  Using no more than one rod of each type (WHITE, RED, PURPLE, and BROWN), fill in the table below with zeros and ones to obtain trains for each given length.  

	Column E
	Fill in each the number of WHITE, RED, PURPLE, and BROWN rods needed to make a train of length given in Column E. Each cell should be filled in with either a one (1) or a zero (0).

	Train of Length
	BROWN (  )
	PURPLE (  )
	RED (  )
	WHITE (  )

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	


8.  Copy the results from Step 7 above into the second column (Column F) of the table below.  Place the digits next to each other.  Do NOT put commas between the digits.  Next, in Column G rewrite the digits without any leading zeros.  

	Train of Length
	Column F
	Column G

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	11
	
	

	12
	
	

	13
	
	

	14
	
	

	15
	
	


OPTIONAL, AS TIME PERMITS

9.  Carefully study the results from Step 8.  Look for any patterns and answer the following questions.  

· Using no more than one rod of each color (WHITE, RED, PURPLE, and BROWN), is it possible to construct a train of length 16?  If yes, then explain how you could construct such a train.  If no, then explain why not?

· Look at the following sequence of rods.  Fill in the number associated with each rod inside the parentheses.  If we were to continue this pattern of rods with a GREEN colored rod, what length do you think that the GREEN rod should be?  (Hint: Look for a pattern in the numbers.)  Fill that number in next inside the parenthesis next to the word GREEN.

WHITE (  ), RED (  ), PURPLE (  ), BROWN (  ).  GREEN (  )

· Construct a rod of the correct length for the color GREEN.  Either mark it with a G or color it green.  Now by using no more than one rod of each color (WHITE, RED, PURPLE, BROWN, and GREEN), construct trains for as many different lengths as you can.  On the following piece of paper, repeat step 7 above for as many numbers as you can think of.  Can you find any pattern?




	Column H
	Fill in each the number of WHITE, RED, PURPLE, BROWN and GREEN rods needed to make a train of length given in Column H. Each cell should be filled in with either a one (1) or a zero (0).

	
	GREEN (  )
	BROWN (  )
	PURPLE (  )
	RED (  )
	WHITE (  )
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