                                                                                                            Name: ____________


Lab 2

(Part I) Numeration

Equipment: bundling sticks, rubber bands, Dienes blocks

1. From the box of bundling sticks, count out 47 sticks. These will be your stock of sticks, you are not going to add any more nor to throw any away.

a) Regroup your stock of sticks and form bundles of four. If you have four bundles, make a superbundle. Record the result:

	Superbundles
	Bundles
	Sticks

	
	
	


b) What is the base four numeral representing the total number of sticks in your stock? 

__________.

c) Unbundle your sticks and regroup them into bundles of five. If you have five bundles, form a “superbundle”. Record your result:

	Superbundles
	Bundles
	Sticks

	
	
	


d) What is the base five numeral representing the number of your stock then? 

______________

e) From the above bundles, take only 1 superbundle, 2 bundles and 1 single stick, and put the rest aside. Unbundle all of these and count the number of sticks you have in front of you. This number will then be the base ten representation of 121five .

Ans:   121five  =  ____________________

2. Base ten Dienes Blocks.


a) If the small cube represents the number 1, then 

     a “long” represents __________

     a “flat” represents   __________

     a block represents   __________


b) In terms of base ten bundles, if a “long” is equivalent to a bundle, then

     a small cube is equivalent to __________

     a flat is equivalent to    _______________

     a block is equivalent to  ______________


c) Assuming that a small cube represents 1 and a long represents 10 etc.,

How would you represent 23? ________________________________.

How would you represent 2437? ______________________________



d) Start with 13 “flats”, 9 “longs” and 22 small cubes. Trade upwards (ten small cubes for a “long” etc.) if necessary until no more than nine of each exists. Record your 
trades: 
             














You now have   _____ blocks, ______ “flats”, _____ “longs”, and ______ small cubes.
The base ten value represented by these blocks is therefore __________________.

(Part II) Arithmetic Properties

Equipment: interlocking cubes

1. a) Get 3 cubes of one color connected and put them on your left hand side. Next get 4 cubes of a different color connected and put them on you right hand side. If you connect these two groups of cubes to make a long rod, how many cubes do you have? 
                                                                                                                             ________ 


This activity shows that 3 + 4 = ________

b) Now put 4 cubes of one color on your left and put 3 cubes of another color on your right. If you connect these two groups, what addition problem are you modeling? 

_____________

c) Do you get the same answer for part a) and part b) ? __________  What property of 

addition does this demonstrate? ______________________ In general, this property says that  a + b = ___________.


2. Put 4 connected cubes of one color on your left, put 2 connected cubes of another color in the middle, and 3 connected cubes of a third color (trade with your neighbors if you need more color) on you right. The goal is to make a long train of cubes.


a) How would you model  (4 + 2) + 3 ? (Please use color pencils to draw an animation.)






b) How would you model  4 + (2 + 3) ? (Please use color pencils to draw an animation.)







c) Do you get the same answer for part a) and part b) ? _________. What property of 

addition does this activity demonstrate? _________________. In general, this 

property says that __________________________.

3. a)  Use cubes of the same color to form a rectangular sheet of 3 rows by 5 columns.
    

         This will model 3 × 5. What will model 5 × 3? ___________________________


b)  Use cubes of another color to build a model you suggested for 5 × 3. If you lay one 
     sheet on top of the other, can you make them match (superimpose)? ____________.

c) What property of multiplication does this activity demonstrate? _______________.

In general, this property says that   a × b = _________.

4. a) Use cubes of one color to form a rectangular sheets of  4 by 3 (4 rows and 3 columns) and then use another color to make the second sheet of the same size. Lay one of these sheets on top the other to form a rectangular block. This is the model for (3×4)×2. Draw a picture of your creation.
b) Use cubes of another color, make 3 rectangular sheets of  2 by 4 (2 rows and 4 columns). Pile up these sheets to form a rectangular block. This is the model for 3×(4×2). Draw a picture of your creation.

c) Lock the stacks in part b) together to form a rectangular block. Does this block have 

the same size as the one you made in part a) ? _______________

This demonstrates that   2 × (4 × 3) = ______________  (24 is not the appropriate answer 

here).  This property is called the _______________________ of multiplication. 


5. a) Use cubes of  one color to form a 3 by 4 sheet. This models __ × __. Use cubes of 

another color to form a 3 by 6 sheet. This models __ × __. Do these two sheets have one 

dimension in common? ________.  If we combine these two sheets into one long 

rectangular sheet, this would model  __ × __  +  __ × __.

b) The dimension of the above long sheet is  ___ by ___.  This shows that  


                   3 × 4 + 3 × 6 =  _______________ (30 is not the proper answer here)

     This property is called the ____________________ of multiplication ________ 

addition, and it says that in general   a × b + a ×c = ________



6.  a) To model 12 ÷ 3, we take 12 cubes and separate them into 3 equal piles, how many cubes are there in each pile? _____________ (this is called the partition approach.)

b) We can also take 12 cubes and form piles of 3. How many piles do you get? ________ (this is called the repeated-subtraction approach.)

c) Do you get the same answer for part a) and part b)? ______ This follows from the _____________ property of multiplication.

d) If children are going to perform  60 ÷ 4, which approach (partition or repeated-subtraction) will more likely lead them to the correct answer? Why? 





e) What if they have to perform  60 ÷ 15? Which approach is better and why?

