Section 3.4 – Algorithms for Whole Number Division
Review the definition for division of whole numbers. 

Missing-Factor. Let a and b be any whole numbers with b ( 0. Then a ( b = c if and only if bc = a.



      The whole number a is the dividend, b is the divisor, and c is the quotient.

The models for division are the partition model and the repeated subtraction model (measurement model).
Algorithms for Division of Whole Numbers.


1.
Repeated Subtraction Algorithm.



The procedure is to subtract the divisor repeatedly from the dividend, then the quotient is the number of times the 



divisor was subtracted.
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where 4 is the number of 







objects remaining that are 








less than the divisor.


The algorithm is easy to apply, but the process may take a lot of steps in which an error is easy to make.



We would like a more efficient algorithm that would require fewer steps.

2.
Scaffold Algorithm


This is a more efficient version of repeated subtraction. The procedure is to subtract multiples of the divisor.


Note that the multiple chosen maybe any number that is less than the dividend.
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3.
Standard Division Algorithm (Long Division)


The procedure is repeated subtraction where the largest possible power of ten multiple is subtracted each time


and the quotient is written above the dividend.
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Students often find long division confusing, because they are not first taught repeated subtraction or the scaffold algorithm. Students do not understand that each position is a power of ten and the algorithm begins with the greatest possible power of ten multiple.
Homework and Practice Exercises
1.
Use each of the two algorithms to find the quotient for each exercise: 

scaffold and standard.


(a)
  79 ( 15
(b)
 704 ( 24
(c)
  3258 ( 34
(d)     5948 ( 231
(e)
  78076 ( 164

2.
Use each of the two algorithms to find the quotient for each exercise in the indicated base: 

scaffold and standard.


(a)
base three
(b)
base four
(c)
base five
(d)
base six
(e)
base eight



 1221 ( 12

2130 ( 13

1342 ( 23

2452 ( 24

  3627 ( 35

3.
Examine each problem carefully and determine the base that was used to work the problem.


(a)  32 ( 2 = 13
(b)
212 ( 3 = 34
(c)
2132 ( 4 = 322
(d)
5441 ( 4 = 1262 
(e)
423 ( 5 = 76

4.
Correct each student’s quiz. Identify any errors that have occurred. If a student has made an error, state whether or not 


the errors are consistent with the student’s work on other problems. Also, describe how the student is solving the 


problems and state why the student’s work may seem reasonable to that student.


Antonio

(a)

824 ( 4 = 221
(b)

813  ( 3 = 231
(c)

237 ( 3 = 112
(d)

3260 ( 8 = 2410


Gloria

(a)

824 ( 4 = 122
(b)

813  ( 3 = 172
(c)

237 ( 3 = 97

(d)

3260 ( 8 = 704 R4


Pat

(a)

824 ( 4 = 26

(b)

813  ( 3 = 271
(c)

237 ( 3 = 79

(d)

3260 ( 8 = 47 R4


Kim

(a)

824 ( 4 = 206
(b)

813  ( 3 = 271
(c)

237 ( 3 = 79

(d)

3260 ( 8 = 407 R4


Terry


(a)

824 ( 4 = 221
(b)

813  ( 3 = 271
(c)

237 ( 3 = 145 R2
(d)

3260 ( 8 = 2212 R4



Note that an incorrect method will often give correct solutions on some problems. This is the reason




a teacher needs to ask a variety of types of questions.
Example of Language of the Blocks in Base Four Division
Division—Partition Model: Base Four.

We use multibase blocks with the partition model and an algorithm similar to the whole-group algorithm for addition.
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(We first translate the problem into the language of the blocks.)



On the top part of my desk , I will place 2 blocks, 2 flat, 3 longs and 2 units. 
(Now attach meaning to the division sign.)
I want to share the wood equally among 3 people. I am trying to find out, how much wood each person will receive.
(Next, solve the problem.)
 I have 2 blocks to be shared equally among 3 people, I 
cannot give each person a block. So, I will exchange my 2 blocks for 20 flats giving 
me 22 flats to be shared equally among 3 people. I will give each person 3 flats. I passed out 21 flats and I have 1 flat left. I exchange the 1 flat for 10 longs that gives me 11 longs to be shared equally among 3 people. I will give each person 1 long.  I passed out 3 longs and I have 2 longs left. I will exchange my 2 longs for 20 units giving me 23 units to be shared equally among 3 people. I will give each person 3 units. I passed out 21 units and I have 2 units left. 
(Summarize)

So, each person received 3 flats, 1 longs, 3 units and I had a remainder of 2 units.

Base Four, Five, and Six – Division of Whole Numbers
Directions.  Use multibase blocks to complete the following problems using the partition model and an algorithm similar to the whole-group algorithm for addition.. Complete a step physically and state verbally, then record the results of the step before proceeding to the next step. 

Base Four
	
	
	
	
	

	3
	1
	2
	3
	1
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Base Five
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	10
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	2
	2
	3
	1
	


More Practice. Make up and complete several more problems.




































































































